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5.1 WILDLIFE RESOURCE PROJECTION  WITHOUT  THE  PROJECT 

( a )  Summary o f   A n t i c i p a t e d   E n v i r o n m e n t a l  Change 

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

r e s w r c e   i n   b o t h   t h e   l o c a l  and r e g i o n a l   s t u d y   a r e a s :   t h e   h a b i t a t   a v a i l a b l e  

f o r   w i l d l i f e   a n d  human i n t e r v e n t i o n   ( e s p e c i a l l y   t h e   k i l l i n g   o f  game and 

problem  species).  

( i  ) H a b i t a t  

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

t o  w i l d l i f e  i n  the loca l   s tudy   a rea   a re   expec ted  t o  r e m a i n   e s s e n t i a l l y  un- 
changed.  The  reason f o r   r e a c l i i n g   t h i s   c o n c l u s i o n   i s   t h a t ,   a t   p r e s e n t ,   n o  

s i n g l e   l a n d   u s e  i n  t h e   l o c a l  'Study area  appears t o  have g r e a t   p o t e n t i a l   f o r  

e x p a n s i o n ,   i n t e n s i f i c a t i o n   a n ( i / o r   d i v e r s i f i c a t i o n .   L i v e s t o c k   g r a z i n g   i s  
cu r ren t l y   heavy  i n  mos t   a reas   and   cou ld   no t   be   i n tens i f i ed   under   t he   p resen t  

management app roach .   I n tens i ve   ag r i cu l tu re   has   a l ready  expanded t o  what 

appears t o  be a limit imposed  by t h e   s u p p l y   o f   i r r i g a t i o n   w a t e r .   I n   f o r e s t r y ,  
l o g g i n g  and f i r e s  have  removed  most o f  the  mature  stands o f   d e s i r a b l e   f o r e s t  

species, so little logg ing   wou ld  be a n t i c i p a t e d   i n   t h e   n e a r   f u t u r e .  Beyond 
1950, l ogg ing  may increase  again,  as s tands   o f   t rees   beg in  t o  reach  market- 

a b l e   s i z e .   R e c r e a t i o n a l   c a p a b i l i t y  i s  g e n e r a l l y   l o w  and, except   fo r   spor t  
h u r t i n g ,  i s  l a r g e l y   c o n f i n e d   t o   M a r b l e  Canyon and   t he  Thompson R i v e r .   D e t a i l s  
a rc   ava i l ab le  i n  t h e   a p p r o p r i a t e   r e p o r t   ( P h y s i c a l   H a b i t a t  and Range Vegetation, 

F o r e s t r y ,   A g r i c u l t u r e   o r   R e c r e a t i o n )  on the  Hat   Creek  Deta i led  Erv i ronmenta l  

Studies.  

The ma jo r   f ac to rs   a f fec t i ng   t he   vege ta t i on   (e .g . ,   c l ima te ,   t opography  and 
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so i l s )   a r e  expected t o  remain unchanged, therefore,  the  theoretical  climax 
vegetation over most of the local and regional  study  area is   a lso  expected 
t o  r,emain unchanged. However,  most forested lands  are now in a successional 
s t a t e  and would develop  towards a climax  comnunity  unless a disturbance, such 
as  f ' i re,   forest   insect  outbreak or forest   harvesting  returns the comnunity t o  
an  ear l ier   successional   s ta te .  

Fires  are common, although  current  fire  control  confines most f i r e s  t o  small 
parcels of land.  Forest  harvesting would be expected t o  continue  as  forest  
lancs  reach  maturity. Thus, although  individual  areas would change in 
successional  state,   the  overall   pattern would remain more o r   l e s s  the same as  
a t  Fresent. 

Unfcrested  lands,  including  wetlands, have  been and s t i l l   a r e   heav i ly  grazed 
and,  as a consequence, have reached a zootic  climax.  Additional  grazing i s  
unlikely, b u t  could  cause furt,ner deter iorat ion of range  conditions. Reduced 
grazing would allow an extremely slow recovery (30 - 40 years)  of range  lands. 
Thus, range  lands would be expccted t o  remain vir tual ly   unal tered.  

Regional study  area  environmental  changes, even t h o u g h  more complgx, would 
exhibit   the same general  trends. Most environmentally-modifying  land  uses, 
e.g. ,   forestry,   grazing and agriculture,   appear t o  have l i t t l e  margin fo r  
expansion. I n  fores t ry ,  for e.xample, most of  the  allowable annual cut has 
already been allocated  and, th(?refore, very l i t t l e   p o t e n t i a l   e x i s t s   f o r  major 
forest  industry  expansion.  Increased  urbanization would be localized and 
would occur  adjacent  to the current ly   set t led  areas  of  Ashcroft and  Cache 
Creek . 78 

Mining, an act ivi ty   capable   of   drast ical ly   a l ter ing the environment, i s  the 
major exception.  Increased open p i t  mining a c t i v i t y   i s  planned for the 
High land  Valley  area  southeast of  the local  study  area, and  these  i ict ivit ies 
(plus  expansion)  could have ma.jor impacts on wildl i fe   habi ta t .  

5-2 
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Wild 

( i i )   M o r t a l i t y  

, l . ife  mortali ty induced by hmans i s  expecte ,d t o  be r e s t r i c t ed  to those 
spec i t s  which are  hun ted  for   sport ,   t rapped  for  prof . i t ,  regarded  as vermin, 
or accidentally  kil led  in  coll ision  with  vehicles.  Such mortali ty is  primarily 
the rt?sult of human demographic  changes, b u t  can be modified by resource 
management.  With adequate resource management, wi ld l i fe  p o p u l a t i o n  leve ls  
could be maintained a t  a su f f i c i en t ly  high  level to  allow  continued sport 
hunting at   current  levels  of  harvest  or higher. 

Very l i t t l e  fur i s  harvested from an underutilized  resource i n  the regional 
s tudy  area. The l imit ing  factors  are primarily fur pr ices ,   the   a t t i tudes  of  
trappers and government policy.  Currently, would-be trappers who do not own 
a trapline  f ind  considerable  difficulty  obtaining b o t h  a l icence or a regis- 
tered  trapline (Section 4.8). Most trappers who already own a t rap l ine  p u t  
l i t t l e   e f f o r t   i n t o   h a r v e s t i n g   f u r  (Section 4.8). Thus ,  considerable 
opportunity  could  exist   for an increase  in  fur  harvest   if  economics, d i c t a t e  
and pol icy a1 lows. 

Demographic changes  in three areas  are  expected t o  a f f ec t  h u n t i n g  within the 
loca' and regional  study  areas. Hunter survey d a t a  col lected by the B . C .  
Fish and Wildlife Branch indica te   tha t  up to  40 percent of the hunters 
come from the Lower Mainland. Another 50 percent come from the regional 
study  area. For cer ta in  types of h u n t i n g ,  such as ,small game, man,y hunters 
are Nunwilling t o   t r ave l   f a r ,   t he re fo re ,  human popuhtion changes i ' n  the local 
stud,y area  could  significantly  alter annual harvests of various ga!ne species. 
Increased human numbers also  increase  the number of game species  harvested 
incidental t o  other a c t i v i t i e s , ,  For example,  people o u t  fo r  a drive may 
carry a shotgun or r i f l e   t o  talte game or other animal species. Grouse and 
black bear are par t icu lar ly   vu lnerable   to   th i s  kind  of hunting. 

13  . 

Expected  demographic  changes iln the local and regional  study  areas,  until  the 
year 2020, and in the  Lower Mainland, unt i l  the year 1991, have been supplied 
by S t rong  Hall e t  a18' (Table 5-1). The Lower Mainland population growth 
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TABLE 5-1 

PREDICTED DEMOGRAPHIC CHANGES I N  LOCAL  AN0  REGIONAL STUDY AREAS 
AN0 I N  THE LOWER MAINLAND.FOR THE WITHOUT THE PROJECT CASE 

Pred ic ted  
Percent 
Change 

Percent 
Pred ic ted  

Percent 
Change 

Local  Study 
Pred ic ted  

From 
Change 

Year 
Regional  Study From  Lower Mainland 

Area  Populat ion 1976 Area  Populat ion 1976 Popu la t ion  
From 
1976 

1976 
1978 
1980 
1982 
1984 

I 1986 
1988 
1990 
2000 
2010 
2020 

In 

P 

7 500 
7 615 
a 080 
8 990 
8 990 
9 370 
9 665 
9 960 
11 600 
13  400 
15  600 

1.5 
7.7 
19.9 
19.9 
24.9 
28.9 
32.8 
54.7 
78.7 
108.0 

77  300 
a1 400 
85 900 
91 000 

95 700 
100 800 
106 300 
111 700 
140 000 
175 700 
221 000 

- 1 277 000 - 
5.3 
11.1 1 357 000 6.3 
17.7 
23.8 
30.4 1 479 000 15.8 
37.5 
44.5 1 557 000 21.9 
81.1 1 756 000 37.5 

185.9 2 155 000 68.7 
127.3 1 955 000 53.0 

Data  Source:  Strong  Hall  and Associates,  Ltd. 80 



" 

F 

c 

A 

a 

between 1976 and 1991 has been forcas t  t o  increase   l inear ly   a t  a rate of about  
19,930  people  per  year*.  This rate of increase has been extrapolated t o  the 
year 2020 t o  provide demographic data  unti l  the end of the project.  

( b )  Resource Use Projection - Without the Project 

( i )  Non-consumptive W.ildlife Use 

Very l i t t l e  information  exists on non-consumptive wi ld l i fe  use in the l o c a l  
study  area.  Currently, non-consumptive wildlife  use  appears t o  occur a t  a 
very low level  in  the Hat  Cree.n Valley  despite a high potential  fclr such use. 
The reason for  this  discrepancy  is   judged t o  be a <:ombination  of factors :  
Hat Creek i s  not a des t ina t ion   i n   i t s e l f ;  a fa i r ly   long ,  time-consuming detour 
is   recessary t o  see the valley; and once one i s   i n  the valley,  very l i t t l e  
oppc'rtunity  exists  to  stop  or t o  gain  access t o  the  natural   features  of  the 
valley. 

In the foreseeable  future,  very l i t t l e  change would occur t o  the factors   that  
appear t o   l imi t  non-consumptive wi ld l i f e  use. Access t o  the valley  via 
Ore~gon Jack Creek may  be improved, a t t r ac t ing  more drive-through  visi tors,  
b u t  opportunity t o  s t o p  and enjoy  nature  outside of one's  vehicle would be 
unl.kely t o  increase  substantially  without a change from the  current  agri-  
culrural  l a n d  use. The current t r e n d  i n  a t t i tudes  regarding  wildl i fe  Seems 

t o  be .changing from consumptive  use towards non-consumptive  use. However, 
l i t . : le   potent ia l   for  increasecl  non-consumptive wi ld l i fe  use exis ts   unless  the 
l imiting  factors mentioned above are   a l te red .  

- 
* Barry Hall,  personal communlcation - l e t t e r  dated  February 20, 1978. 
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( i i )  Consumptive Wildlife Use 

A .  Waterfowl 

Expccted changes in demand for waterfowl appear t o  be primarily a function 
of  i!ccess.  Currently,  local  residents  constitute the majority of waterfowl 
hunters in the Hat Creek Valley (Appendix B ) .  Some duck hunting cpportu- 
nity  for  non-local  residents  is   available near McLean Lake  and in  the Cattle 
Valley  in the Trachyte  Hills. However, access   i s  t ,h rough Indian Reserve 
land, and the  ranchers and native  peoples  in the past have worked together 
to   res t r ic t   hunter   access  t o  the Trachyte  Hills. 

Hunter  access would not be expected  to improve over the next 40 years  unless 
the number of valley  residents  increases  or  the number of people who a re  
allowed t o  h u n t  on t h e i r  land increases. Hence, very l i t t l e   i n c r e a s e  i n  
hunter opportunity i s  expected t o  occur, and local  consumptive  wildlife use 
wou'd be insulated  against an increase  in  hunter demand outside  ttte Hat Creek 
Val'ey i t s e l f .   L i t t l e  change from the current waterfowl  consumptive  use 
pattern would be expected  in the immediate foreseeable  future  if   t ,he project 
doe!; n o t  proceed. 

E.  Upland Gamebirds 

Upland gamebird hunter  opportunity  is  much more diffuse  than i s  waterfowl 
hunter opportunity and ,  hence, cannot be easi ly   control led by loca.1 ranchers. 
Consumptive use of upland gamebird resources  is  assumed t o  be more a function 
of i tn  increase in human population. 

Appl-oximate increase in demand (hunter e f for t )   for   loca l  upland gamebird 
resources can be gained from a knowledge of expected  population  irtcreases 
and hunter or igin  dis t r ibut ion (Appendix B ) .  In b o t h  the  local and regional 
study  areas,  approximately 60 percent  of upland gamebird hunters  reside  within 
the  regional  study  area, 30 percent  reside in the lower Mainland and 10 percent 

80 
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reside  elsewhere in the province. Demographic projections  indicate an 
anticipated growth  by the year 2020 of approximately 150 percent  in  regional 
hunters  (averaging St rong  Hall resul ts   for   " local   s tudy  area"  and "regional 
stud)! area" t o  account  for the e f f ec t  of closer  proximity o f  local hunters 
t o  H i i t  Creek and an anticipated  population growth of 70 percent  in the 
Lower Mainland*. No informatic'n i s   ava i l ab le   fo r  the remainder of the 
prov.:nce, b u t  i f  an annual grokrth ra te  of one percent   per   year   is  iissumed, 
a 50 percent  increase i s  anticipated  within 40 years. The total   increase 
in demand could then be calcula,ted as the sum o f  the products  of  propor- 
tionill  population  changes by hunter d is t r ibu t ion  [change  in demand = 0.6 x 
2.5 .. 0.3 x 1.7 + 0.1 x 1.5 = 2.16) and amounts t o  a 116 percent  illcrease 
by the year 2020. This  increase  is   equivalent t o  a yearly  increase  in 
demand fo r  upland  gamebirds o f  approximately  1.9  percent. 

80 

I f  demand increases  as  has beer1 postulated, two resul ts   are   possible .   Ei ther  
h a r w s t s  would increase  proportional t o  the increase in demand, or the success 
ra te  per hunter would decline.  The l a t t e r  seems t o  be more l ike ly  because hab- 
i t a t   condi t ions  and access ib i l i t y  of hunting  areas,  factors which control game 
ava i l ab i l i t y ,  would remain the same. In all   l ikelihood,  additional  hunting 
pressure would resu l t   in  a greater  proportion  of  the  available gam? resource 

being  harvested,  increasing  tottll  harvest. However, such an increa:;e would 
be minor compared t o  the increase  in hunter e f f o r t .  Thus, more hu'nters would 
harvzst the same or a sl ightly  increased amount of game, creat ing a s i tuat ion 
of gradual  decreased  success rirte fo r  upland gamebird hunters. 

C. Furbearers 

As was noted  in  Section 4.8, furbearer  harvests  are  currently  relatively low 
within  the  regional  study  area and almost n i l  within the local  study area. 
No t rapl ines   are   regis tered wi.thin the local  study  area. Fur harvest  within 
the  regional  study  area i s  most abundan t  i n  the northeast  portion of the 
study  area (Economic Analysis 'Sector D2)  with  additional  harvest  occurring  in 

* Barry H a l l ,  personal communication - l e t te r   da ted  February 20, 1978. 
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the southeast  portion (Economic Analysis Sector D3) .  Most traplines,  in  these 
port ions  are   l ight ly  used, b u t  a few are  trapped  intensively. I n  contrast  
the southwest and northwest  portions (Economic Analysis  Sectors D4 a n d  Dl) 

have  nany t rap l ines  b u t  almost no harvest. The potent ia l ,   therefore ,   exis ts  
t o  grcatly  increase the fur   harvest  from the existing  regional  traplines.  

Regional economics appear t o  be such tha t   t rapping   i s   no t  a viable economic 
a l te rna t ive   for  most people. Economics could  change; a new interest:  in trap- 
ping, an increase  in fur pr ices ,   or  the granting o f  additional  traplines  could 
all   increase  furbearer  harvest .  The level  of the harvest   i s  so low tha t  i t  
would  be unlikely t o  drop. Any changes in  future  harvests from registered 
trap1,ines would be extremely  diff icul t   to   predict .  

0. Big  Game 

B.C.  ,-ish and Wildlife Branch ga.w harvest  questionnaires  reveal  that from 
1950 .to 1970 the number o f  moose! and deer harvested 'in B.C. increased 450 
percent and 280 percent,  respectively.  Increased game harvests  are 
a t t r i l lu ted   to  the introduction of antlerless  seasons  in 1954, and t o  improved 
moose and deer  habitat   created by logging. The  game harvest  questionnaire 
analysis   report   for  1970 noted  that ,  " A t  the present time i t  would appear  that 
deer ,and moose populations  are  capable of sustaining  further  large  ' increases 
i n  huliting  pressure. n o t  only  without damage, b u t  with  benefit  to the popu- 
latioils ,  through the reduction  of  intra-specific  competition  for food and 

sheltzr  during  cri t ical   periods.  I, 43 

In c o l t r a s t  t o  such optimism,  actual  harvest  data  (Figure 5-1) show tha t  
harvests by resident  hunters o f  a l l  big game species  except  bear have declined 
since 1970. This  figure a l s o  presents l icence  sales  and estimated  big game 
harvests by B . C .  residents averilged over 3-year  periods between  1956  and 1976. 
Examination o f  these  data revea'ls a gradual  increase  in the number of l icences 
sold between 1956 and 1973. Tht: r i se   in   l i cence   sa les  was  more rap.id than the 
general  rise  in  population  while the increases  in  harvest of deer and moose 
were greater  than the increase .in the numbers of  hunters43.  This  implies 
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FIGURE 5-1 
MEAN  YEARLY  HUNTING LICENCE SALES AND ESTIMATED BIG GAME  HARVEST 

IN BR!T!SH CT)Ll_IMR!A. BY !?ES!EENT !-!!J?!TERS EETWEE?! 'I956 A.?!I? %?E 
Three  Year  Averages of B. C. Fish  and  Wildlife  Branch  Hunter  Sample  information 
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t h z . t  hunting  as a form of  outdoor  recreation in Br i t i sh  Columbia had increased 
in  popularity between 1956 and 1973. 

Hurlting licence  sales  continued t o  increase as long as sustained  and/or i n -  
creasing numbers of animals,   particularly  deer and  moose, were being  harvested. 
Hawest  data  (Figure  5-1)  reveal  that  estimated  bighorn  sheep  harvests  appar- 
ent ly  peaked p r io r   t o  1962,  while  mountain  goat and elk  harvests peaked be- 
tween 1962 and 1967. Estimated deer harvests  maintained an avera;ge level  of 
approximately 60 000 animals per annum from 1958 t o  1971, and mocse harvests 
a t  approximately 22 000 animals i n  1968. A decline in general  hunter  success, 
in i t ia ted   in  the la te   1960 's ,  was followed by a decline  in 1icenc:e sa les  i n  
the mid 1970's. I t   i s  worthy t o  note   that  the decrease  in 1icenc:e sa les  had 
a lag period of  several  years behind declining hunter success, and that  deer,  
moose, e lk ,  mountain goat and bighorn  sheep  harvests have s teadi ly  and  sharply 
declined  since the early  1970's.  Based on this  apparent  relationship between 
hurter  success and l icence  sales ,  i t   i s  speculated  that   l icence  sales  will  
cor , t inue  their   decl ine  unt i l   a t   least   several   years   af ter   b ig  game harvests 
stc' .bilize. 

Over the  past  several  years, B.C. has experienced  increasingly  restrictive 
hurting  regulations and reasonably  mild winters. As well,  beef 
prices have risen  sharply. The f i r s t  two factors  have the potent ia l   to  en- 
hance big game numbers, while the third  factor   tends t o  stimulate  licence 
sa les .  I t  i s   an t ic ipa ted   tha t  the combined effect  of these  variables will 

be a leveling of the declines  in hunter success  rates and l icence  sales.  
Hohever, based on our present resource management approach, the economic 
s i tua t ion  and the   i nev i t ab i l i t y  of a t   l e a s t  one harsh winter, i t   i s  specu- 
la ted  that   increases  i n  b i g  g,me harvests,  i f  they  occur a t   a l l ,  over  the 
ner.t decade would not come c h s e   t o  reaching the past  peak levels  as i l l u s -  
trated i n  Figure 5-1. 

Deer and moose harvests i n  the  local and regional  study  areas may have peaked 
e a r l i e r  than the  dates  calculated  for  provincial  averages.  Sections  4.8(a) 
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and ( b )  indicate  that   regional  study  area moose numbers peaked i n  t he   l a t e  
1940's. Road access and settlement  patterns  during  this  period were probably 
insufficiently  developed t o  al'low hunters  to  take  full  advantage of the 
abundance of moose. However, 'it i s  l ikely  that   regional  study  area moose 
harvests peaked in the 1950's. 

Deer  numbers were reported  to  Ipeak in the early  1960's. By this  time,  access 
was well developed and i n t e r i o r  communities were rapidly  expanding. Regional 
study  area deer harvests peaked a s  animal  abundance increased. 

Information on harvests of the remaining  big game species found i n  the regional 
study  area  (elk,  caribou,  bighorn  sheep,  black bear, grizzly  bear,  cougar and 
wol f )  is minimal because records were not  kept by the F.C. F i s h  and Wildlife 
Branch unt i l   re la t ively  recent ly .  Elk  and caribou numbers declined i n  the mid 

1800's and ear ly  19OO's, respect ively  (Sect ion  4 .8(a)( i i ) ) .   Harvests  of these 
two species  in the regional  study  area was l i ke ly  maximized d u r i n g  the inf lux 
of  gold miners i n  the 1850's and 60's.  Due t o  low animal numbers (Section 4.8 
( a ) ( i i ) ) ,  bighorn  sheep  harvests were l i ke ly  maximized prior t o  implementation 
of r e s t r i c t i v e  h u n t i n g  regulations  enforced by the Provincial Game Commission 
in the 1930's. Wolf and cougar populations.l ikely peaked i n  n u m b e n  along w i t h .  
t he i r  prey species,  moose ( la te   1940 ' s )  and deer  (early  1960's) .  Whether or 
not  harvests  of  those  predator!; peaked a t  these times i s  unknown. 

The reader  should  note  that  every  wildlife  category  illustrated  in Figure 5-1 
has  increased i n  v a l u e ,  peaked, and then  declined i n  the 20-year  period be- 
tween  1956 and 1976. Within this overall pattern, large  year-to-year  variations 
e x i s t .  Maximum yearly  f luctuation  in numbers of l icences  sold was 160 percent, 
while  estimated elk harvests  f luctuated 380 percent,  goat 330 percent,  deer 
250 percent,  caribou 235 percent,  sheep 220 percent, moose 196 percent,  black 
bear 195 percent, and grizzly  bear 160 percent. The magnitude of these  past  
fluctuations  lend some uncerta,inty  to the projected  hunter dmalnds and  harvests. 

Game abundance, i t s e l f   a f f ec t ed  by  many factors   (see  Sect ion  5 .1(b)(vi i ) ) ,  
strongly  influences  consumptive  use'of  big game. Other major  influences 
inc ldde   assess ib i l i ty ,  human demography, changes  in  public  opinion  towards 
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hunt ing,  and  government r e g u l a t i o n   o f   h u n t i n g .   I n   a d d i t i o n ,  a g r e a t  many 

subt le   fac to rs ,   such as the   cos t   o f   hunt ing   l i cences ,   gaso l ine ,   o r   beef ,  

a l sc   i n f l uence   hun t ing   l i cence   sa les .  

E o t t   t h e   l o c a l  and r e g i o n a l   s t u d y   a r e a s   o f f e r  many a t t r a c t i v e   f e a t . u r e s   t o  

res ident   hunters .  The l a r g e   m e t r o p o l i t a n  Lower  Mainland  area i s   r e l a t i v e l y  

near, as  i s   t h e   f a s t - g r o w i n g  community o f  Kamloops. Bo th   popu la t i on   cen t res  

are  connected to   t he   s tudy   a rea  by t h e  Trans-Canada  Highway  and  access t o  

the  southwestern  por t ion  o f   the  reg ional   s tudy  area  would be g rea t l y   i nc reased  

by  development o f   t h e  Vancouver-Pemberton-Clinton t r a n s p o r t a t i o n   < : o r r i d o r .  

I n   i l d d i t 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   1 0   o f   t h e   b i g  game species  found 

i n  Ei.C., w i t h   t h e   l o c a l  study area  con ta in ing  seven. 

Tab:e 5-2 p r e s e n t s   t h e   e s t i m a t e d   l o c a l  and reg iona l   s tudy   a rea   b ig  game 

h a r v e s t s   f o r  1976.  Deer  were the   most   f requent ly   harves ted   spec ies ,   fo l lowed 

by moose, b lack   bear  and b ighorn  sheep. As previously  suggested,  the  annual  

numtler o f   these  an ima ls   harves ted  has  been on the  dec l ine.   Over   the  next  

decilde, harves ts  may l e v e l   o f f   o r  show s l i g h t   i n c r e a s e s .  However,,  peak har-  

vests. as revea led  i n  F igu re  5-1, a r e   u n l i k e l y   t o  be  achieved  on a l o c a l  

study  area,  regional   study area ,  o r   p r o v i n c i a l   b a s i s   w i t h o u t   m a j o r   r e v i s i o n s  

i n   ou r   p resen t   resource  management approach. The h a r v e s t s   l i s t e d   i n   T a b l e  

5-2 would,   therefore,  be r e p r e s e n t a t i v e   o f   l o n g - t e r m   a v e r a g e   b i g  game har-  
v e s t s  f r om  the   l oca l  and reg icna l   s tudy   a reas   in   the   fo reseeab le   - fu tu re .  

I n  wmary, demand f o r  b i g  game appears t o  be regu la ted   by  two major   fac to rs :  
populat ion  growth and p o p u l a r i t y  o f  hun t ing .   I n   recen t   yea rs ,   hun t ing   ac t i -  

v i t y  has dec reased   w i th   t he   i nc rease   i n  human popu la t ion .   Th is   wan ing   in -  
t e r t ? s t   i s   p r e s u m a b l y   i n  respon,se t o   t h e   r e c e n t   d r o p   i n   b i g  game harvests.  

The  human p o p u l a t i o n s   o f   t h e   l o c a l  and reg ional   s tudy  areas.  and o f   t h e  
Lower  Mainland  are  expected tcl i n c r e a s e   s u b s t a n t i a l l y   i n   t h e   n e x t  few  decades. 

ThU.;, h u n t i n g  demand i s  expec ted   to   inc rease.  However, b i g  game harves ts  

appear t o  be anchored t o   c u r r e n t   l e v e l s ,  so any  increase i n   t h e  numbers of 

reg iona l  and local   hunters  wott ld  cause a decrease i n  success  rate,   Neverthe- 
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TABLE 5-2 

I N  THE LOCAL AND REGICNAL STUDY AREAS BY RESIDENT HUNTERS 
ESTIMATED BIG GAME HARVESTS DURING 1976 

( D a t a  on es t imated   wo l f  and cougar  harvests  were  not  avai lable) 

Moose 

Black  Bear 

Mountain Sheep 

Mountain  Goat  0 39 

Gr i zz l y   Bear  0 4 

Figures  taken  from  Section  B3-3(a),  Tables 83-7 through 83-13. 
Detailed  Environmental  Studies  Land  Resources Subgroup Wi ld l i fe   Repor t .  
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l e s s ,  because of the close  proximity  to Vancouver and  Kamloops, the ex is t ing  
and possible  future highway connections, and the existence of good d ivers i ty  
and  numbers of  big game species,  i t   i s   u n l i k e l y   t h a t   h u n t e r   e f f o r t  would 
d rcp .  Hunter e f f o r t  i s  expected to   i nc rease   a t  an undetermined rate, which 
i s  slower t h a n  the rate of population  growth,  while  big game harvest i s  ex- 
pec:ted t o  generally  maintain  present  levels or decl ine  s l ight ly .  

(c )  Resource Projection - Without the Project 

(i) Reptiles and  Amplhibians 

No s igni f icant  changes are  expected  in the local  or  regional  study  area rep- 
t i l e   o r  amphibian resources. These species  are  not  harvested an'd  would not 
be direct ly   affected by social   or  demographic  changes. The habi ta ts  in 
which rep t i les  and amphibians are  found ( i . e . ,   r ipar ian  and aquat ic)  would 
nct be expected t o  be removed o r   s ign i f i can t ly   a l t e r ed  between now and the 
year 2020; anticipated changes t o  wetlands  are  discussed i n  the following 
wr;terfowl section. 

(i i ) Waterfowl 

Hilbitat for  waterfowl (i .e. ,   wetlands) would be expected  to remilin  more or 
ll?ss unchanged between now and the year 2020. Some flooding or minor drain- 
i ' i g  of wetlands for  agricult,ure  should have minor impacts w i t h  both posi t ive 
and negat ive  effects   that  may well cancel  each other. Overgrazing of wetland 
margins can and has  in places  severely  limited the ab i l i t y   o f  wetlands t o  
support  breeding  and  migrat'ing  waterfowl.  Potential for improvement of  water- 
fowl habitat   exists  within 'the Hat Creek Valley. 

I f ,  as  anticipated,  waterfoIM1 habi ta t  remains largely  unaffected, the numbers 
of ducks breeding  in  both the local and  regional  study  areas  should  also 
vemain approximately  the same ( w i t h  year-to-year  variation) in future  years.  
"he number of  waterfowl  using the Hat Creek Valley as a stopover d u r i n g  
spring and fa l l   migrat ion  is   pr imari ly  a function of events which occur a t  
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t he   w in te r i ng   and   b reed ing  grcrunds  and  are,  thus, n o t   a f f e c t e d   b y   l o c a l   o r  

reg.iona1  events. The a b i l i t y   o f  Hat  Creek  wetlands t o   s u p p o r t   m i g r a t i n g  

watt?rfowl  would be expected t c l  remain  approximately  the same as it i s  now. 

(i i i ) Up1 and Gamebi rcls 

Long-term  changes i n  populat ic lns  o f   up land  gamebirds  would  not   be  expected 

t o   o c c u r   i n   t h e  absence o f   t h e   H a t  Creek p r o j e c t .  The h a b i t a t s   u - t i l i z e d   b y  

the!;e b i rds   wou ld   remain   v i r tL la l l y  unchanged,  and c o n c o m i t a n t l y   . t h e i r  capa- 

b i l  i t y  to   suppor t   gamebirds wcluld  remain  the same. H u n t e r   e f f o r t   h a s  been 

c a l c u l a t e d   t o   i n c r e a s e   b y  as much as  116 percent   by   the   year  2020. Such an 

inc-ease i n   h u n t e r   e f f o r t   c o u l d   s i g n i f i c a n t l y   i n c r e a s e   t h e   r a t e  o f  upland 

gamebird m o r t a l i t y   d u r i n g   t h e   h u n t i n g  season.  However,  experimen1:ation  has 

shown t h a t  autumn m o r t a l i t y  of' grouse  has l i t t l e   e f f e c t  on the   popu la t i on  

dynamics o f  grouse8';  grouse  a.ppear t o  be l im i ted   by   o the r   f ac to r ! ; .  Hence, 

n o   s i g n i f i c a n t   i m p a c t   w o u l d  be! expected on upland  gamebird  populat ions.  

( i v )  Non-Game B i r d s  

No s i g n i f i c a n t  changes are  expected i n   t h e   l o c a l   o r   r e g i o n a l  stud:, areas 

f o r  non-game b i r d s .  These species  are  usual ly   not   harvested.   Research has 

repeated ly  shown tha t   b i rd   spec ies   p resence  and d i v e r s i t y  can  be p r e d i c t e d  

on ':he b a s i s   o f   h a b i t a t  and vegetation  physiognomy . Because very few changes 
are  expected i n   t h e  Hat   Creek  loca l   and  reg ional   s tudy  area  phys ica l   and  b io t ic  
environment,  very  few changes a r e   t o  be  expected i n   t h e   a v i f a u n a .  

a 2 

( v )  Furbearers 

Furbearers  are  harvested and some, e.g., w o l f  and  coyote,  are a l s o  regarded 
as qame species  and  can be harves ted   by   those  w i th   hunt ing   l i cences  as  op- 
posed to   t hose   w i th   t rapp ing   l i cences .   Beaver   a re  sometimes  regarded  as 

pes.:s and may be trapped on p r i v a t e   l a n d  on reques t   o f   the   landowner   by  a 

l i c e n c e d   t r a p p e r   o r  by a p r o v i n c i a l   b i o l o g i s t ,   o r   m i g h t   e v e n  be s u r r e p t i t i o u s l y  
removed by  the  offended  landouner. 
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Harvl?sting of furbearers is  current ly  low; hence,  populations are probably 
nearly maximal (within the year-to-year  variation  typical  of many .fur- 
bear,?rs). An exception would be coyotes which have been harvested  in  large 
numbt2rs. For example, one Hat Creek rancher  reported t h a t  36 coyo.tes had 
been shot on his  land  in one winter (1975-1976). However, the following 
summzr, coyotes were s t i l l  very much i n  evidence on that  rancher 's   property.  
Currznt levels  of harvest do not app.ear to  appreciably  diminish  coyote 
populations. 

Without d ra s t i c  changes  in  hab'itat or   harvest ,  no changes  in  furbearer 
populations  are  expected. 

( v i )  Small Mammals 

As with other non-economic species,  no changes a re  expected t o  local or 
regional small mammal populat ions  i f  the project  does n o t  proceed. Minor 
changes t h a t  would occur  as  the  result  of habitat  succession or o t ie r   na tura l  
phenomena  would probably be inconsequential. 

( v i i )  Big Game 

The regional  study  area has experienced  major  changes i n  b i g  game ,species 
compxition and numbers since the t u r n  of the century. Moose were expanding 
t h e i r  range i n  B .C .  a t  this time and were f irst  reported i n  the rel~ional 
study  area around 1910. Rocky Mountain e lk  and mountain c.aribou nlmbers 
dec l ined   dras t ica l ly   a f te r  the 1930's  while moose  and  mule deer numbers in- 
creased  to peaks in the la te   1940 ' s  and early  1960's.  respectively. Rocky 
Mountain bighorn sheep  (1932) and elk  (1972) were transplanted bacr into 
areas  they had disappeared frorn, and  an expanding human population has contin- 
ually  increased  pressure on the numbers and habi ta t  of a l l  b i g  game species,  
par t icular ly  mountain goat and grizzly  bear. Reasons fo r  the sh i f t s   i n  
species  composition and number!; can only be speculated, and i t   i s  conceivable 
that  these changes may seem insignif icant   to   those which may occur i n  the 
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arsza over the next half  century  as  big game management techniques improve, 
be t t e r  land use practices  are  developed, and human  demands changlz. The 
following  big game resource  projection  is  made in   l ight   of  the aoove. Big 
game habitat  requirements arc! presented  in  Section  4.8(a). Over the  long 
term,  healthy  populations of ungulates  in B.C.  depend upon the ava i l ab i l i t y  
of good quality  winter range. Additionally, mountain goats  are very sus- 
cept ible  t o  hunting  pressure and require stringent harves t   res t r ic t ions .  
Grizzly bears require   large  t racts  of remote habi ta t ,  and populations  of 
large  predators (wolf and cougar)  f luctuate i n  response t o  population 
fluctuations of their  ungulate  prey. 

Tke most obvious  conflicts between land use and wildlife  involve  logging, 
mining, and agriculture.  These land uses provide  access t o  remote areas and 
uzual ly   drast ical ly   a l ter   vegetat ion.  Through proper planning,  these  land 
us,es often have the potent ia l   to  enhance wildlife  habitat .   Unfa'r tunately,  
irl B . C .  h is tory,   th is  has be1.n the exception  rather  than  the  rule. However, 
i r l  the past  several  years,  various  planning  procedures have been developed 
to a l l ev ia t e  a t  l ea s t  some of  these  problems. The Resource Folio System, 
the Environment and Land Use Committee guidelines  and, i n  the Kaotenay 
Region of B . C . ,  the Co-ordinated Land  Use Planning System, incorporate  wild- 
1.ife considerations  into  logging, mining  and agricultural   practices,   respect-  
ively. These are re la t ive ly  new programes b u t  even in their  infancy  they 
appear  to be successful from a wildlife  point.  of view. 

A considerable number of big game species i s  harvested  every  year by 
hunters in B.C. Following t81e hunting  season,  wildlife  species must contend 
w i t h  the crit ical   conditions  of  winter,  a second fac tor  which accounts  for 
considerable  big game mortality. The combination of these two factors  has 
st3rious repercussions on animal numbers. The major  control  that the B.C.  
Fish and Wildlife Branch has over these  mortali ty  factors is  h u n t i n g  regu- 
lations  devised and enforced, to   regulate  the numbers and  sex o f  game animals 
harvested. 
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As habitat  and mortality  play  major  roles in  big game abundance,  the manipu- 
lat.ion of these two factors  over the next 40 years would obviously have a 
s ign i f icant   e f fec t  on future   wildl i fe   resource  avai labi l i ty .   Real is t ical ly ,  
t h p  land  use  planning  processes now being  developed have the  potent ia l   to  
be re f i t  most big game species  in  the  local and regional  study  areas. 

Tatlle 5-3 i l lus t ra tes   the   b ig  game species  present,  conflicting  land use and 
the  potential   for  increasing animal numbers in  the  future. The contents of 
the  table  are  subjective in nature and are based on impressions  formulated by 
the  author. The table  suggests  that  within  the  local  study  area  the  poten- 
t i i l l  t o  increase  deer numbers i s  high,  while  the  potential t o  increase moun- 
t a . n  sheep and elk numbers i s  moderate. In the regional  study  area, i t   i s  
proposed that  a  moderate potential   to  increase  deer,  moose, mountain  sheep 
and elk numbers ex is t s .  

Realization  of  increases i n  b i g  game numbers are  dependent upon a multitude 
of  factors. Some of  these have been outlined above. Whether or not   po l i t i -  
c a ‘ ,  economic and social  conditions  coalesce  to produce increased numbers i s  
another  matter. However, at  the.  present  time,  the  option t o  increase numbers 
of certain  big game species  appears  to be available  in both the ‘local and 
regional  study  areas. 

( v i i i )  Rare and Endangered Species 

Predicting  the  future  for  rare and endangered  species i s   d i f f i c u l t .  The  mere 
f ac t  t h a t  a species  is  endanslered  means, by d e f i n i t i o n ,   t h a t   i t s  continued 
existence  is   imperiled.  The local and regional  study  areas  are of  very l i t t l e  
consequence t o  total  populations o f  any of  the  rare  or endangered species 
li,;ted  in  Table 4-44. Environmental  changes that  would s igni f icant ly   a f fec t  
the  abil i ty  of  the  local and regional  study  areas t o  support most of  these 
rare and endangered species  a,re  not  expected. However. cougar, wol f  and 
grizzly  bear  are  affected by in t rus ions   in to   the i r  remote habitat  and by 
chmges  in  prey  abundance, b o t h  of which would be affected by the  projected 
inzrease  in human populations,  (Table 5-1). Hence, these  species may decline 
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T 
Species 

Deer 

Moose 

Mountain 
Shemep 

Mountain 
Goilt 

E l k  

Caribou 

Blsck 
Bear 

G r i z z l y  
Bear 

Wolf 

Coigar 

TABLE 5-3 

LAND USES CONFLICTING  WITH B I G  GAME SPECIES 
I N  THE  LOCAL AND REGIONAL STUDY AREAS 

AND THE  POTENTIAL  FOR INCREASING ANIMAL NUMBERS 

C o n f l i c t i n g  Land Uses T 
Major 

AG, FOR, EHP 

FOR, AD 

AG, EHP, AD 

AD, EHP 

AG, FOR 

FOR. AD 

AD, FOR, MIN, 
EHP 

Minor 

MIN, AD 

MIN, FOR 

EHP 

AG 

A G  = A g r i c u l t u r e  
FOR = Fores t ry  

AD = Access  Development 
M I N  = Min ing 

EHP = Excessive  Hunting  Pressi lre 
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P o t e n t i a l   f o r   I n c r e a s i n g  
Animal Numbers i n   t h e   S t u d y  Area 

Local  

High 

Low 

Moderate 

None 

Moderate 

None 

Low 

Very Low 

Low 

Moderate 

T 

" 

- 

Regional 

Moderate 

Moderate 

Moderate 

Low 

Moderate t o  Low 

Low 

Low 

Low 

Low 

Moderate 



fur ther   or  even disappear. GIrizzly bear   are   especial ly   l ikely t o  succumb 
t o  such changes. 

5.2 WILDLIFE RESOURCE PROJECTION  WITH THE PROJECl 

The proposed Hat Creek pr0jec.t or any. other   project ,  can a f f e c t  the environ- 
ment in a great  variety of sulltle and complex ways. Such effects   general ly  
f a l l   i n t o  one of  three  categosies w i t h  respect   to   the impact upon wildl i fe :  
habi ta t   a l ienat ion,   d i rect   in ' teract ion, .   or   a l terat ion of ecological  processes. 

Habitat   al ienation means that  lands which were previously  productive  of 
wi ld l i fe   a re  no longer so. Loss of  habitat  can have a severe  impact upon 
populations of some species.  Habitat  alienation i s ,  t o  some extent,  defined 
by a reference  species. For c?xample, the erect ion of a 3 m (13 f t . )  high 
chain-link  fence would alienate  lands from use by ungulates, b u t  would not 
alienate  lands from use by b i v d s  or by small mammals. 

Direct  interaction between man and wi ld l i f e  can take  place  in many ways. I t  
can range from the benign observation  of  wildlife  to the total   extinction  of 
a species by relent less   exploi ta t ion.   Noise ,   increased  act ivi ty ,  and in- 
creased h u n t i n g  a r e   a l l  examp'les of   p ro jec t   ac t iv i t ies   tha t   po ten t ia l ly   in -  
terfere   with  wildl i fe .  In this   report ,   these  types of effects  are  discussed 
under the  headings  "noise and harassment" and "d i rec t   explo i ta t ion" .  

Alteration  of  ecological  processes  covers a very wide range of sometimes 
poorly  understood phenomena.  The addition  of  toxic  substances  to the environ- 
ment i s  perhaps the most obvious and  most studied  type  of  al teration. How- 
ever,  a change in any environmental  parameter can induce a large  biological 
response i f  some c r i t i c a l  1im.iting factor   is   involved,  e.g., the eutrophica- 
t ion of aquatic ecosystems.  1\1terations  of  ecological  processes can have 
trivial  impacts,  extremely  deleterious  impacts, or beneficial  impacts, and 
can be local  or  far-reaching. The magnitude and extent   of   this  t,ype of im-  
pact can be d i f f i c u l t  t o  pred.ict. In this   report ,   these  types of e f fec ts   a re  
discussed under the headings "dust and air   emissions"  and  "indirect  changes". 
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The p r o j e c t   i t s e l f  has  been d . i v i d e d   i n t o   f o u r   c a t e g o r i e s :   p r e l i m i n a r y   s i t e  

development,   construct ion,   opw-at ion and  decomniss ion ing.   Pre l iminary  s i te  

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

l a t e   d e f i n i t i v e   p l a n s   f o r  development.  Most o f  t h e s e   a c t i v i t i e s  have  been 

completed. The actual   operat . ion and maintenance o f  t he   p rev ious1 .y   i ns ta l l ed  

f a c i l i t i e s   c o n s t i t u t e s   t h e . o p t ? r a t i o n   o f   t h e   H a t   C r e e k   p r o j e c t .  The most 

notable  i tems  are  emiss ions  f rom  the  s tack and cool ing  towers,  some o f   t h e  

m i n i n g   a c t i v i t i e s ,  and t h e   c r f ? a t i o n  and gradual  enlargement o f  ash d isposa l  

dumps.  The mine i s  somewhat p r o b l e m a t i c a l   i n   t h a t  i t  i s  i n  essence a ho le  

p l u s   p i l e s   o f   c r u s h e d   r o c k  and d i r t ,  all o f  wh ich   a re   g radua l ly   en la rged 

and, thus,  cannot be n a t u r a l l y   d i v i d e d   i n t o   " c o n s t r u c t i o n "  and "opera t i on "  

phases. We have a r b i t r a r i l y  :included 15 p e r c e n t   o f   t h e   p i t ,   t h e   n o r t h   v a l l e y  

waste dump, t h e   c o a l   b l e n d i n g   a r e a   n e a r   t h e   p i t  mouth, the   temporary   topso i l  

s tockpi le ,   the  conveyor  system,  and t h e  shop  and  maintenance b u i l d i n g s   i n   t h e  

list o f   f a c i l i t i e s   a s s o c i a t e d   w i t h   t h e   " c o n s t r u c t i o n "   o f   t h e  mine. The o t h e r  

m i n ?   f a c i l i t i e s   a r e   a r b i t r a r i l y   c o n s i d e r e d   t o   c o m p r i s e   t h e   " o p e r a t i o n "  o f  
t h e  mine. 

Dec~mmissioning  concerns  the pm-ocess o f  changing  f rom  coal   product ion and 
e l e c t r i c i t y   g e n e r a t i o n   t o   o t h e r   l a n d  uses. A l l  rec lamat ion  and revege ta t i on  

has been considered  under  this;  heading. 

(a )   Pre l im inary   S i te   Deve lopment  

( i )   D r i l l i n g  Programme 

The d r i l l i n g  programme commenc:ed b e f o r e   t h e   w i l d l i f e   s a m p l i n g   p r o g r a m  be- 

gan,  and c o n t i n u e d   u n t i l   a f t e r   t h e   w i l d l i f e   s a m p l i n g  programme  ceased.  Suf- 

f i c i e n t   i n f o r m a t i o n   r e g a r d i n g   t h e  numbers o f   h o l e s   d r i l l e d ,   t h e   l o c a t i o n  o f  
the:se ho les ,   o r   t he  amount ancl type of a n c i l l a r y   a c t i v i t i e s  has n o t  been 

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

d r i ' l l i n g  programme  upon w i l d l i f e .  
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I n  excess o f  300 t e s t   h o l e s  have  been d r i l l e d   i n   t h e   H a t  Creek  Val ley. Each 

ho',e was surrounded  by a sma l l   c i r c le   (app rox ima te l y  10 m o r  20 .ft. diameter)  

o f   d i s t u r b e d   l a n d   w h i c h  was cl f ten  barren o f  vege ta t i on  and  had m t a l  p ipes 

and wooden s takes   p ro t rud ing   i n   va r ious   p laces .  A small  mudhole was o f t e n  

c rea ted   ad jacen t   t o   t he   bo re   ho le .  Access t o   t h e   d r i l l i n g   s i t e s  was by 

ex is t ing   roads   o r   by   newly   cc lns t ruc ted   temporary   roads .  

I n   a d d i t i o n ,  a c o n s i d e r a b l e   m o u n t  o f  n o i s e  and a c t i v i t y  has  accompanied the  

d r i l l i n g  programme. Again. no q u a n t i f i c a t i o n   o f   n o i s e   o r   a c t i v i t y  has  been 

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

t h e   d r i l l i n g  programme  and, t h u s ,   s u r v e y e d   o n l y   t h a t   p o r t i o n   o f   t h e   w i l d l i f e  

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

s i t e  development. Such n o i s e  and a c t i v i t y  have  probably  had a minor  impact 

upsn l o c a l   w i l d l i f e   s p e c i e s .  

(ii) Bulk  Sampl ing  Programe 

Th? a n t i c i p a t e d   i m p a c t   o f   t h t t   b u l k   s a m p l i n g  programme  has  been p r e v i o u s l y  

descr ibed  (June 27,  1977)83. The a c t u a l   i m p a c t   o f   t h e  programne  has  been 

d e s c r i b e d   i n  a p r e l i m i n a r y   r t t p o r t   b y  B.C. Hydro  and  Power A u t h o r i t y  . From 

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

sampling p r o g r a m  upon w i l d l i f e  has  been c o n s i s t e n t   w i t h   e x p e c t a t i o n s  and 

appears t o  have  been minor and r e s t r i c t e d   t o   t h e   i n m e d i a t e   v i c i n i t y   o f   t h e  
excavat ions.  The B.C. Hydro  and  Power A u t h o r i t y   r e p o r t  summarizes: 

84 

"EnvironmentaZly,  resu1.b to   date  have been consistent i n  confirming 
that  environmentaz  impacts have been restr ic ted  to   the  inmediate  
areas of  the  trenches am' r e h t e d  (waste m d  coal  storage)  areas. 
There  have  been no project-related  alterations to  a i r  or water 
(Hat Creek)  quaZity. Nt?ise has i n  no way been  a major issue  with 
the  local  residents  aZm<xt IcrMwcz2e of the  mining  activit ies.   Dusting 
from the  trench  0orking.s  proved t o  be a local,  operational probZem. 
In i t ia l   resuZts  would Cqdicate no increase  in  ambient suspended par -  
t i cu la te  which  could be a t t r ibu ted   t o   t h i s  program. The transport- 
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a t i m  phase proceeded  almost  unnoticed by local  residents;  truck 
covers were effective  in  eliminating  dust problems. ,,a4 

(b )   Const ruc t ion  

( i )  Environmental Changes 

T h i s   s e c t i o n   l i s t s  changes to   t he   env i ronmen t   wh ich   a re   expec ted   t o   resu l t ,  

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

f a c i l i t i e s .   P r o j e c t   a c t i o n s  i3nd t h e   e x t e n t   o f   t h e i r   i n f l u e n c e   a r e   d e s c r i b e d .  

A d d i t i o n a l l y ,   t h e   f u n c t i o n a l  1-esponse o f   w i l d l i f e  organisms t o  e a c h   t y p e   o f  

e n v i r o n m e n t a l   a l t e r a t i o n  i s  d,iscussed. The func t iona l   response,   the   ex ten t  

o f  env i ronmenta l   a l te ra t ion ,  itnd t h e   w i l d l i f e   r e s o u r c e s   a r e   i n c o r p o r a t e d  

together   to   p roduce an e s t i m a t e   o f   n e t   i m p a c t ,   o r   n u m e r i c a l   e f f e c t ,   i n   t h e  

subsequent  "Resource  Project ion"  section. 

A. H a b i t a t  A1 i e n a t i o n  

T h i s   s e c t i o n   i d e n t i f i e s ,   c l a s s i f i e s  and,  where poss ib le ,   quan t i f i es   env i ron -  

mental  changes  which  are d i r e c t l y   a t t r i b u t a b l e   t o   t h e   i n s t a l l a t i o n   o f   f a c i l -  

i t i e s  for   the  proposed  Hat   Creek  pro ject .  The impact   o f   these chsnges  upon 
t h e   w i l d l i f e   r e s o u r c e s   i s   d i s c u s s e d   i n   t h e   s u b s e q u e n t  "Resource P r o j e c t i o n "  

s e c t i o n .   O f f i c i a l   p r o j e c t   d e s c r i p t i o n s  85J 86a 87, were  used t l3  produce 
a l i s t  o f   p r o j e c t   f a c i l i t i e s  1:Table 5-4) .  and t o  produce  working !naps which 
show the   approx imate   s ize ,   loca t ion  and c o n f i g u r a t i o n   o f  each f a c i l i t y  i n  
r e l a t i o n   t o   w i l d l i f e   h a b i t a t s  (Map 5-1). The a r e a s   d i r e c t l y   a f f e c t e d   b y  

each f a c i l i t y  were e i t h e r   o b t i l i n e d   f r o m   o f f i c i a l  documents  and v e r i f i e d   b y  

p l a n i m e t r y   o r  were es t imated   by   p lan imet ry .  

The a l i gnmen t ,   p rec i se   l oca t i on  and c o n f i g u r a t i o n   o f   a l l   p r o j e c t   f a c i l i t i e s  

c u r r e n t l y   c a n n o t  be determined. However, i n   o u r   o p i n i o n ,   t h i s   i n f o r m a t i o n  

i s  not   necessary  to   assess  adequate ly   the  env i ronwnta l   impact   o f   the  proposed 

H a t  Creek pro jec t .   In   most   ins tances ,  a smal l  change i n   l o c a t i o n   o r   c o n f i g u r -  

a t i m   o f  a f a c i l i t y  would  have a n e g l i g i b l e   e f f e c t  on t h e   o v e r a l l   i m p a c t   o f  

b 
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TABLE 5-4 

LIST OF PROJECT  FACILITIES 

a )  - Mire Construct ion  Faci l i t ies  

Mine Construction Camp Housing and Parking 
Mine Construction Camp Sanitary  Effluent Treatment  Plant 
Mine Construction Camp Effluent  Treatment Basin 
Mine Construction Camp Substation 
Mine Construction Camp Water Storage Reservoir 
Mine Construction Camp Water Supply Pipeline 
Optin P i t  #I, Ini t ia l   Stages 
North Valley Waste Dump 
Coil1 Blending Area 
Temporary Topsoil  Stockpile 
Conveyors 
Shop and Maintenance  Buildings 

b )  - P l i l n t  Construction  Facil i t ies 

Power Plant  Construction Camp Housing and Parking 
Potger Plant  Construction Camp Sanitary  Effluent  Treatment 

Power Plant  Construction CamFl Effluent Treatment  Plant 
Power Plant  Construction Subs , t a t ion  
Power Plant  Construction CamF1 Water Storage  Reservoir 
Power Plant  Construction Camp1 Water Supply  Pipeline 
Power Plant  Site,   entire  area  within  fence 
Cr.lft  Parking Lot 
Office  Parking Lot 
Make-up Water Reservoir and Clams 
Water Pipeline between Reservoir and Power Plant 

P l i l n t  

~ Faci l i t y  Code 

CMI 
CM2 
CM3 
CM4 
CM5 
CM6 
MI 
M3 
MI4 
M16 
M17 
M18 

CPI 

CP2 
CP3  
CP4 
CP5 
CP6 
P 1  
P2 
P3 
P4 
P5 
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- Faci 1 i ty  Code 

c )  - O f f s i t e   F a c i l i t i e s  

Headworks Reservo i r  and Dam 
H a t  Creek D i v e r s i o n  Canal 

H a t  Creek   D ivers ion  Canal  Discharge  Conduit 
Pit R i m  Reservo i r  and Dam 

P i p e l i n e ,  Pit R i m  R e s e r v o i r   t o   D i v e r s i o n  Canal 
S i t e  2 Storage  Reservoi r  and Dam 

Pc ' ss ib le   P ipe l i ne   f rom  D ive rs ion  Canal t o  Make-up Reservo i r  

Finney  Creek  Diversion  Canal  

Meke-up  Water P ipe l i ne   f rom Thompson R i v e r  

Bcloster  Pumping S t a t i o n  I 
Bcloster  Pumping S t a t i o n  I 1  
Wzte r   I n take   S ta t i on  

Summit Surge  Tank 
Or,e-way  Surge  Tank 

Drainage  Pipe1  ine 
651 kV T ransmiss ion   L ine   t o   Cons t ruc t i on   Subs ta t i on  

Twin 69 kV Transmission  Line  between  Construct ion  Substat ions 

651 kV Transmission  Line  between  Ratt lesnake  Substat ion A 
ard  Booster  Pumping S t a t i o n  I 1  
65 kV Transmiss ion  L ine  between  Rat t lesnake  Substat ion A 
ard  Booster  Pumping S t a t i o n  I 
651 kV Transmiss ion   L ine   T ie - in  

R t t t l e s n a k e   S u b s t a t i o n  
A i r s t r i p ,   S i t e  A 
A i r s t r i p ,   S i t e  C 
A i r s t r i p  Access Road, S i t e  A 
A i r s t r i p  Access Road, S i t e  C 
Of f load ing   Area  

Of f load ing   Ra i l road  Spur  

O f f l o a d i n g  Access  Road 

Mdin Access Road 

Pclwer P l a n t   S i t e  Access Road 
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0d1 
0d2 

0d3 

0d4 

0d5 
0d7 

0d8 
0d9 
0w1 
0w2 
0w3 
0w4 
0w6 
0w7 

0w8 
OT 1 
0t2 

0t3 

0t4 
0t5 

0t7 
OA 1 
0a3 
0a4 

0a6 
0f1 
0f2 
0f3 

0r1 
0r2 



c )  - Off 's i te   faci l i t ies  (ContinuedL 

Water Intake  Station Access Road 
Bocrster Pumping Station I Access Road 
Booster Pumping Station I 1  Access Road 
Spoi 1 Areas 
Bol-row Pi t s  

d )  - Mine Operation Fac i l i t i e s  

Open P i t  #1, t o  600 f t .  Excavation 
Medicine Creek Waste Dump 
Houth  Meadow Waste Dump 
LalJoon 1 
LaNJoon 2 
Lat~oon 3 
Lagoon 4 

La3oon 5 
Lagoon 6 
TOJSOil Stockpile, Mine Entrance 
Topsoil Stockpile, Landing Str ip 

Topsoil  Stockpile, South  Med.icine Creek 
Lo4 Grade Coal Stocking Area 
Drainage  Ditches 

e )  - P l a n t  Operation Fac i l i t i e s  (Ash Disposal  Options) 

Wet Ash Disposal Scheme Ash Pond and Dam 
Wet  Ash Disposal Scheme Ash Conveyance System 
Wet Ash Disposal Scheme Alte'rnative Bottom Ash Dump 
Dry Ash Disposal Scheme I .  A,sh Dumps 
Dry  Ash Disposal Scheme 11, ,Ash Dumps 
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0r3 
0r4 
0r5 
0r6 
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MI 
M2 
M4 
M5 
M6 
M7 
M8 
M9 
M10 
M11 
m12 
M13 
m15 
M19 

P6 
P7 
P7.5 
pa ,  ~9 
PIO, P11, P12 
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the  project;  the same types and proportions  of  lands would be affected in the 
same way. The approach has been t o  generate a reasonable and probable 
picture of the proposed Hat Creek project.  Whenever t h i s  has not been 
f eas .b l e ,  an attempt has been made t o  use a worst  case  analysis so t h a t  the 
actuill  project  impact would be l e s s  than  or  equal  to the estimated impact. 

Proportions of wildlife  habitats  within the total   area  affected by each 
f a c i ' , i t y  were estimated by planimetry  or,   for roads,  pipelines,   canals,  con- 
veyors and transmission  lines, by l i n e a r  measurement. Estimates 01' areas of 
wild ' i ife  habitats  affected by each p ro jec t   f ac i l i t y  were obtained by multiply- 
i n g  .:he habitat  proportions by the total  area  occupied by each f a c i l i t y .  

- Mine 

The habitat  alienated  during  the  construction  phase  of  the mine i s   l i s t e d  by 
f a c i l i t y  and by wi ld l i fe   habi ta t  i n  Table  5-5. The to t a l  amount o f  land 
al ienated would  be  293  ha (742 acres)  or 0.2 percent  of the local  study  area. 
Most of the mining ac t iv i ty  would be concentrated a t  the valley bot tom in the 
northern portion  of the Upper Hat  Creek Valley. 

Almost a l l  of the land  alienated by the mine f a c i l i t i e s  would become tempor- 
aril:! t o t a l ly  barren. The impact i s  not  subtle;  piles of broken rock,  dis- 
turbf?d  topsoi l ,  and exposed faces of  rock and coal  are  not productiive or sup- 
port.ive o f  w i l d l i f e .  Plans are be ing  formulated t o  res tore  most o f  the  area 
disturbed by the mining ac t iv i ty  t o  a s t a t e  of  biological  productivity. 
This  reclamation  process  will be discussed  under the heading "Decommissioning" 
(Sec ion   5 .3 (d ) ) ,  and  one could expect a temporary habi ta t   loss  followed by 
a permanent habi ta t   a l te ra t ion .  Such a habi ta t   a l terat ion  could be detrimental 
t o  some wildl i fe   species ,  b u t  advantageous t o  others.  

The grea tes t   re la t ive  impact o f  the ear ly   s tages  o f  the mine  would  be on 
sagebrush  habitat  of which 144 ha (356 acres)  or  21.5  percent  of the 
loca'l study  area  resource would be lost.  Riparian  (1.3  percent), mid elevation 
gras!;land (0.6 percent) and  ponderosa pine - Douglas-fir/bunchgrass (0.5 
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TABLE 5-5 

LAND  AREA  ALIENATED  BY  CONSTRUCTION 
OF PROPOSED HAT CREEK COAL MINE 

Pa 
VI 
I 

U 

CHI 5.1  5.1 
CHZ 0.02 
CHI 0.01 

0.02 

cn4 
0.07 

0.02  0.02 

(116 
0.06 

3.1 0.2  2.9  0.2 
HI 115.0 
M I  48.0 2.9 17.8 1.8 20.6 
MI4 29.5 
HI6 59.1 
M I 7  2 4 . 5  
MI8 2.6 

CHI 0.06 

10.0 9 .0  

18. 3 5.0 1.2 
19. I 

5.5 12.2 12.8 
1 . 3  1.1 

96.0 
2.9 

40.0 
5.0 

Subtotal 293.3  26.9  72.3 1.3 14.0 34.7 0.2 143.9 

LO.1 0.5 L O . l  1.3 0.6 eO.1 21.5 



percent)  habitats would a l so  be affected  (Table 5-5). 

Plant 

P l an t   f ac i l i t i e s  would be constructed on a knoll  northeast of Harry Lake. 
Table 5-6 l i s t s  the land  alienat.ed by the  construction o f  the power plant 
f a c i l i t i e s .  Most of the power plant  construction camp f a c i l i t i e s  would even- 
tua l l : /  be included w i t h i n  the  fenced power p l an t   s i t e .  

The power plant would be located  in an  area which i s  predominantly  aspen and 
mid elevation  grassland. The make-up water  reservoir would flood a small 
va1le.y which is  vegetated  predominantly by a lodgepole  pine  forest. 

We have conservatively  considered t h a t  the e n t i r e  area within the fenced 
power p l a n t   s i t e  would be alienated from a l l   w i ld l i f e  use. The make-up 
water  reservoir would a l iena te  l a n d  from use by t e r r e s t r i a l   w i ld l i f e  b u t  may 
provide  additional  habitat  for  waterfowl. The value  of the make-up water 
reservoir t o  waterfowl would be dependent upon the amount o f  marsh ledge tha t  
would develop.  This  in turn, would be dependent upon the water level  f luc- 
tuations,   the  nutrient  content  of the water, water temperature,  adjacent 
l a n d  uses and o ther   fac tors .  Since the pond would be managed exclusively 
t o  supply water  for the power plant ,  i t  cannot be expected  to become a 
re l iab le  waterfowl habi ta t .  However, i t  may  become a su i tab le  wate,rfowl 
staging  area,   especially  as the pond  would be within a no shooting .zone. 

An estimated 169 ha (417 acres)  o r  0.1  percent  of  the  local  study  area would 
be affected by the p l an t   f ac i l i t i e s .  The la rges t   re la t ive  impacts would be 
upon aspen ( 7 . 2  percent) ,  mid e'levation  grassland (0.6 percent), and  Engelmann 
spruce - lodgepole  pine (0.15 percent)  habitats  (Table 5-6). 
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TABLE 5-6 

LAND AREA ALIENATED BY CONSTRUCTION 
OF PROPOSED HAT CREEK THERMAL GENERATING  PLANT 

: local 
study Are. 0. I 0.2 co.1  e0.1 2.2 
Affected 

0.6 

* facility averlaps w i t h  PI. areas not included In subtotal 



Offsi te  

The o f f s i t e   f a c i l i t i e s  would be dis t r ibuted over a wide area, b u t  concentrat- 
ions are found near Hat Creek ( the  Hat Creek diversion  systems) and in  the 
Thompson Valley.  Table 5-7 l i s t s  the land  alienated by the  construction of 
the o f f s i t e   f a c i l i t i e s .  The o f f s i t e   f a c i l i t i e s  would be concerned  with the 
tran!;port of water,  people and equipment, coal,  waste rock and e lec t r ica l  
energy. These t r a n s p o r t   f a c i l i t i e s  would be found in a broad corri;dor running 
between the mine p i t  and the Thompson River  near  Ashcroft.  Storage  of  water 
f o r  .:he Hat Creek diversion  is   also  considered t o  be part of the o f f s i t e  
fac i ' l i t i es .  

A diversity  of  environmental  changes would follow  construction  of the o f f s i t e  
f a c i l i t i e s .  The r e l a t ive  magnitude  of impact (impact  per  unit of affected 
areal  ranges from almost  nil tc total  permanent loss  of value to  a l l  wild- 
l i f e   spec ie s .  

Transmission l i nes  (69 k V )  would be necessary  to  supply power t o  the mine and 
p l a n t  cons t ruc t ion   ac t iv i t ies  a n d  t o  the make-up water pumping s t a t ions ,  b u t  
would have r e l a t i v e l y   l i t t l e   d i r e c t  impact upon wildl i fe .  The rights-of- 
way rnust be cleared  of   ta l l ,  wcody vegetation. Much of the 69 kV transmission 
system  passes  through  land  in which trees  are  absent and  shrubs are   suf f ic i -  
ent l4 .   short   that  no c lear ing  is   necessary.  Except for the land  lost  where 
the power l ine  poles  are p u t  i n  place, and f o r  maintenance and construction 
acce!;s, no direct  adverse  environmental  changes would  accompany 69 kV trans- 
miss'ion l ine  instal la t ion  in   these  habi ta ts .  In forested  areas, trees within 
the  right-of-way must be cut  dc'wn and removed. Because most o f  t h e  fo res t  
l a n d  affected by the Hat Creek 69 kV l i nes  is  sparsely  treed, the impact  of 
th i s   habi ta t   a l te ra t ion  would ix minimal. 

Othel- l i n e a r   f a c i l i t i e s  have significant  impacts upon the environment. Water 
pipelines must be buried below the f ros t   l i ne .  The right-of-way must be dug 
u p ,  .:he pipeline  laid and reburied, and then the right-of-way i s  reseeded or 
allowed t o  revegetate natural ly .  As a result, the right-of-way would be 
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?!%LE 5-? 

LAN0 AREA ALIENATED BY CONSTRUCTION 
OF PROPOSED HAT CREEK O F F S I T E   F A C I L I T I E S  
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substant ia l ly   a l tered from i t s   o r ig ina l   condi t ion ;  i t  would be temporarily 
l o s t  t o  most wi ld l i fe .  Over the long term (100 t o  200 y e a r s ) ,  the l and  would 
revert  by succession t o  i t s  approximate  original  state. 

The paved portion  of the a i r s t r i p  and main access road would permanently 
alienate  land from a l l  w i ld l i f e  use. Subs ta t ions ,  pumping s ta t ions ,  surge 
tanks and  the railway  offloading  area would permanently alienate  land from 
biological  productivity. 

The graded portion of the roadway and a i r s t r i p  would be disturbed and modified 
by cut-and-fil l  . This  could  result  in a permanent h a b i t a t  change, 'which 
over the long  term could be- advantageous t o  some wildl i fe   species  alrld de t r i -  
mental t o  others. Borrow p i t s  a n d  soi l   areas   could  a lso  resul t  in ]permanent 
habi ta t   a l terat ion.  A t  the very l e a s t ,  the road right-of-way, s p o i l  areas 
and  borrow p i t s  would be tempordrily  lost from  most wildlife  productivity.  

A t  przsent, two locations  are  being  considered  for the a i r s t r i p .  Tile s i te  
preferred by B.C.  Hydro ( S i t e  A:I would be located  just  west  of Highway 1 and 
j u s t  s o u t h  of Cornwall Creek in a b i g  sage  wildlife  habitat .  The a ' l ternat ive 
s i t e   ( S i t e  C )  would be in a cu l t iva ted   f ie ld  in the Semlin Valley. The a i r -  . 
st r ip   configurat ions  are   s imilar ,  so tha t  t o t a l  area  alienated would be 
approximately  the same fo r  bo th  s i t e s .  

The presence of the mine p i t   in  the valley  f loor would necessi ta te  .the 
diversion of Hat Creek around the mine. Two environmental  modifications 
could r e su l t  from the Hat Creek divers ion.   Firs t ,  Hat Creek and Firiney Creek 
would be channelized. The creek: bed below the  point of diversion would dry 
up  anmj much of the  r iparian  habitat  would disappear. The Hat Creek diversion 
canal would traverse the p i t  ancl then  descend t o  the original  creek bed 
enclosed  in a culvert .  

As a ,-esult ,   the  r iparian zone a'f Hat Creek would be cut  in two: upstream  of 
the diversion and downstream of the diversion. Animals would no longer be 
able ':o move along a continuous  thread of riparian  habitat .  The ne t   e f f ec t  
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would be t o  block the movement  (of riparian  animals such as m i n k ,  o t t e r ,  beaver, 
shrehs and snakes. 

The second  environmental  modifiscation necessitated by the  diversion o f  Hat 
Creek  would  be the  construction of a s e r i e s  o f  two or three water storage 
reservoirs upstream  of the diversion i n  order  t o  regulate the flow of  water 
in  tbe Hat Creek diversion  canal. These s torage  reservoirs  would f i l l  with 
water in the  spring and  empty throughout summer, f a l l  and winter. The lands 
flooced by these reservoirs  would  be l o s t   t o  up land  wildlife  production. 
Some compensating benefi t  may accrue t o  aquat ic   wildl i fe ,  such  as  beaver,  or 
water.fow1, b u t  t h i s   i s   un l ike ly .  The expected  water  level  variation would be 
too great t o  allow  for development  of a f r inge o f  marsh vegetation. 

The c f f s i t e   f a c i l i t i e s  would al ienate  an approximate 477 ha (1179 acres) 
or  0.3 percent  of the local  stully  area. The largest   impacts  (relative t o  the 
local  study  area  resource) woulsl be upon r ipar ian ( 3 . 5  percent) and  low ele- 
vaticn  grassland/saline  depression  habitats.   Cultivated  f ields (0.8 percent),  
big  sage  (0.7  percent), mid elevation  grassland  (0.7  percent).  ponderosa  pine - 
Douglas-fir/bunchgrass ( 0 . 3  per'zent),  sagebrush (0.2 percent) and brush 
(0.2  percent)  habitats would a l so  be affected  (Table  5-7). 

Summary - Constr'sction 

The construction of  mine, plant and  o f f s i t e   f a c i l i t i e s  would a l iena te  an 
apprcximate 939 ha (2244 acres)  or 0.6 percent  of the local s t u d y  area by 
the  time  the Hat Creek project ibegins generat ing  e lectr ical  power. The impact 
of  th i s   a l iena t ion  would be spmad unevenly among the   wi ld l i fe   habi ta t s .  
Table 5-8 l i s t s  the affected  halbitats i n  order  of  the  total  amount of 
habitat   al ienated. The proportional  impact, expressed as  the  percent  of 
the  local  study  area  resource, is  a l so   l i s t ed .  

The greatest  absolute impact  in  terms of the total   area  affected,  would be 
upon sagebrush, b i g  sage,  Douglas-fir/pinegrass, ponderosa pine - Douglas- 
fir/bunchgrass, and low and mid elevation  grassland  habitats. The greatest  
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TABLE 5-8 

DURING CONSTRUCTION OF THE  HAT CREEK PROJECT 
SUMMARY OF IJILOLIFE HABITAT ALIENATION 

Local  Study  Area 
Resource Base Affected  Area  Percent of 

W i l d l i f e   H a b i t a t  (ha).  (ha)  Resource Base 

Sagebrush 670 145 21.6 

B i g  Sage 19.990 132 0.7 

Douglas- f i r /P inegrass 62,560 124 0.2 

Douglas-fir/Bunchgrass 
Ponderosa  Pine - 

13,420 113 0.8 

Low Elevat ion  Grassland 4,760 112 2.4 

Mid   I leva t ion   Grass land 5,460 103 1.9 

Aspen 2,720 66 2.4 

Engelmann Spruce - 
Lodgtzpole  Pine 39,020 64 0.2 

R ipar ian  

C u l t i v a t e d   F i e l d s  

Brush 

1,040 5 1  4.9 

3,030 2 3  0.8 

2,870 6 0.2 

Suba I p ine  Krummhol L 1,100 - - 
High  Elevat ion  Grassland 3,240 - - 
BO9 650 - - 
M i  scel 1 aneous 1,580 - - 

TOTAL 162,110 9 39 0.6 
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r e l a t ive  impact, by f a r ,  would be upon sagebrush  habitat  (21.6 percent of the 
resoLrce)  followed by riparian,  followed by aspen and low and mid elevation 
grassland  habitats. 

E .  Noise and Harasslwnt 

The Effects o f  noise on animals have beewstudied  for many years,  b u t  
re la t ive ly  few studies  have been done regarding the reactions of free  rang- 
ing  wildlife t o  noise. Most s tudies  have emphasized the e f f ec t s  of very 
interse  noise on laboratory  anilnals, the impact  of noise on the productivity 
of  dc'mestic  animals, and the ab i l i t y   o f  sounds t o  repel  undesirable  animals . 89 

The l i terature   regarding the e f f ec t s  o f  very  intense  noise on laboratory 
animals has l i t t l e  relevance  to the Hat Creek project.  Noise leve ls   suf f ic ien t  
to  pr,oduce an acute  reaction,  ei ther  hearing  loss  or  reproductive  failure i n  
laboratory  animals,  are  extremely h i g h ,  ranging from more or less   constant  
noise' a t  100 decibels (dB o r ,   i f  weighted i n  terms o f  human sens i t i v i ty  dBA) 
t o  br,ief  bursts a t  160 dB t o  achieve  threshold impairmentg0. Such high 
in tecs i t ies   o f  sound energy would not accompany the Hat Creek project.  

Studies of  the effects  of  noise on domestic  animals  are somewhat more rele- 
v a n t  to  the  question a t  hand. 'The most careful and relevant  study of t h i s  
type was done by Brewer" on the  effects  of  sonic booms (which are s imi la r  
t o  blast ing  noises)  on chickens and ranch m i n k .  Sonic booms, which produced 
sounc pressure  levels o f  85 t o  140 dBA inside housing s t ruc ture ,  had no 
e f f ec t  on b rood ing  chickens . Similar  real and simulated  sonic booms a lso  
had no adverse impact upon naive ( i   . e . ,  animals which had never  before  heard 
a sonic boom) whelping mink o r  the growth and survival  of  their   kits  . 
Similar ly ,   a i rcraf t   noise  has blsen  shown t o  have r e l a t i v e l y   l i t t l e   e f f e c t  on 
swine,   dairy  catt le and t ~ r k e y s ' ~ ' .  In conclusion, Brewer s t a t e s :  "These and 
other  s tudies   indicate  t h a t  anilnals  quickly a d a p t  to  usual,  unusual,  scheduled, 
and Lnscheduled noise - includilig  sonic  boom(s).""l 

91 

91 
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The use  of  noise and disturbances t o  scare   undesirable   wildl i fe   is   per t inant  
because i t  records which fac tors   a re   e f fec t ive  and which are   ineffect ive  in  
disturbing some wildl i fe   species .  Loud, sudden noises  (bangs o f  a t  l e a s t  
85 d B A ) ,  electronic  warbles,  alld sounds with a biological   context   (dis t ress  
c a l l s )  have  been successfully used t o  repel  wildlife  species,  including  bats, 
rabt i ts ,   deer  and several  species of  birds . Birds  habituate  quickly  to 
noises, even noises t o  which they are innately  sensi t ive  (such  as   dis t ress  
ca l l s ) ,   i f   the   no ise  i s  repeated  f requent ly ,   i f   the   noise   is   predictable ,  and 
if  the  implied threat represented by the  noise  is   not  reinforced by a real 
dan~er".  Different  species rllspond d i f fe ren t ly   to   no ise .  For example, 
acetylene  exploders,  producing a loud bang, a r e   e f f ec t ive   a t   s ca r ing   s t a r l i ngs  
b u t  are   ineffect ive  a t   scar ing robins . Thus,  reactions  to  noise can vary 93 

greatly among species.  habitua.tion  occurs even t o  the most innately  disturbing 
noises, and unpredictabi l i ty  o f  noise  (in  terms  of  location,  timing and 
relationship  to  perceived  danger)  diminishes the animals '   abi l i ty  t o  habituate 
t o  i t g3 .  

90 

The reaction of wi ld l i fe   to  harassment depends upon a large number of factors :  
the  species o f  wildlife;   age,  'sex and condition  of the wi ld l i fe ;  the biolo- 
gical  context of  the  harassmen,t;  previous  exposure t o  similar  harassment; 
in tens i ty  of the harassment; s i t e   s p e c i f i c i t y  of the harassment;  season and 
perhaps o t h e r   f a c t o r s .   A i r c r a f t   e l i c i t   s t a r t l e  or escape  responses from deer, 
moose, sheep,  caribou,  antelope,  wolves,  waterfowl,  songbirds and raptors94J 
95a 96J 97J 98, ". Pronghorn antelope in New Mexico begin t o  respond t o  
helicopter  noise when the noise  levels approach 60 dBA and show alarm  (panic 
running) when the noise  levels approach 77 dBAg4. In contrast ,   white-tailed 
deer i n  Texas have completely  lhabituated t o  the presence of a hel iport  
and  will  browse d i r ec t ly  underneath  low-flying  helicoptersg0. A moving noise 
source i s  more disrupting  than  .is a s ta t ionary one 99, 100 

Opinions  regarding the e f f ec t s  of harassment also  vary. One paper  claims: 
"To date  (1976) no one has conclusively  demonstrated a drop i n  population 
levels  of any wild  species due t o  noise  alone. 1194  In cont ras t ,  a 99 percent 
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decrease  in  breeding  success  of  sooty  terns has been a t t r ibu ted  t o  sonic 
booms'"; bald  eagles  are  reported t o  abandon nests   as  a consequence  of 
h a r a ~ s m e n t ~ ~ ;   n o i s e  has been usl?d t o  control crows by frightening them from 
their   nests,   causing  eggs  to  ch,i l l  and subsequent  reproductive  failure , 102. 

and deer can be ki l led  as  a r e su l t  of s t r e s s  induced by noise and harassment 
from snow-mobiles . 103 

The e f f ec t  of noise and disturbimce upon  an animal  depends upon the response 
e l i c i t e d .  Very loud noises can induce  hearing  loss and repeated  distressful 
events can induce an acute   s t ress  syndrome 92J I O 4 .  The most comnon wi ld l i fe  
responses to   noise  would  be avo.idance, abandonment of   ac t iv i ty ,   o r   exc i ta t ion  
and f leeing. 

I f  an animal becomes excited and suspends i t s  normal ac t iv i ty ,   o r   rep laces  
i t s  n3rmal ac t iv i ty  w i t h  an energy-consuming a c t i v i t y  such as  walki:ng, 
climbing, r u n n i n g  o r  f lying,  then  that  animal will  have experienced an increased 
cost 3f l iving.  Food t h a t  would  have  been eaten  is   not;   energy  is  (expended 
t h a t  ieed  not have been and w h i c h  has not  contributed  to the animal's well 
being.  Geist   states  that   "as a rule of thumb chronic  excitation  increases 
metab.>lism some 25 percent above t h a t  of maintenance. The cost  o f  cxci ta t ion 
can temporarily  exceed twice maintenance  cost."92 The cost  o f  rapid locomotion 
i s  very  high; fo r  a fast  runninq,  climbing  or  flying  animal, i t  can exceed 
the c lx t  of basal  metabolism by a factor  of 20105. Lower levels  of exertion 
are  also  expensive,  causing an  increase o f  approximately  eight time!; basal 
metabl,lismlo6. The energetic  cost  o f  harassment  depends upon the in tens i ty  
a n d  dtlration  of  excitation,  the  physical work done while  attempting  escape, and 
the  dtxrease  in food intake  as the resu l t  of abandoning  foraging. 'The s ignif-  
icancl? o f  th i s   energe t ic   cos t  depends on the energy  balance of  the  affected 
wi ld1  ife.  I n  general,  needless  expenditure  of  energy i s  more serious in 
ruminmts t h a n  i n  o ther   wildl i fe  because of the comparative  inefficiency  of 
energy assimilation i n  ruminants,g2.  This  energy  expenditure i s  more serious 
becawe i t   i s  more l i k e l y   t o  put: the  animals  into a negative  energy  balance 
( a  comon s i tuat ion  during  s t resful   seasons among wild  ungulates), the energy 
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l o s t  i s  temporar i ly   unrecoverable  and may con t r i bu te   t o   t he   an ima l ' s   rep ro -  

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

snowmobiles has been repor ted   to   adverse ly   a f fec t   the   deer 's   energy   ba lance,  

a t  t imes  causing  death . IO3 

The actual   response  expected by Hat  Creek w i l d l i f e   i n  response t o   n o i s e  gen- 

e ra ted  by t h e   c o n s t r u c t i o n   o f   t l e   H a t   C r e e k   p r o j e c t  i s  d i f f i c u l t   t o   p r e d i c t .  

An anthropomorphic  percept ion o,F noise  can be very   mis lead ing  because d i f -  
f e r e r t   a n i m a l s   h a v e   e v o l v e d   s e n ' j i t i v i t i e s   t o   d i f f e r e n t   s t i m u l i .   F o r  example, 

the  ciscrepancy  between human p e r c e p t i o n   o f   n o i s e  and t h e   r e a c t i o n   o f   w i l d -  

l i f e  can be seen i n   c o n t r a s t  between t h e   s i g h t  o f  l a r g e  mamnals s tand ing  

p l a c i d l y   i n   n a t i o n a l   p a r k s  mere meters away f r o m   t h e   n o i s i e s t   r o a d   t r a f f i c  

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

p e r c e p t i b l e   n o i s e   ( a n d   s i g h t )  OF w a r b l e   f l i e s  and  nose b o t f l i e s  

The c l i f f e rence   i n   response  can be a t t r i b u t e d  t o  t h e   f a c t   t h a t   n o i s e   f r o m   t h e  
f l i e s  i s  a s s o c i a t e d   w i t h   p h y s i c , a l   i r r i t a t i o n  and h e a l t h   h a z a r d   w h i l e   t h e   t r a f f i c  

no i se  i s  n o t   a s s o c i a t e d   w i t h   i r r i t a t i o n   o r   d a n g e r .  Thus, below some undeter-  

minecl t h r e s h o l d ,   t h e   b i o l o g i c a l  message which a  sound  conveys i s  much more 

s i g n i f i c a n t   t h a n   t h e  sound i n t e n s i t y   o f  a no ise,   per  se. 

92, 107 

Animals can s u c c e s s f u l l y  cope w i t h   n o i s e   i n  one o f  two ways: they  can move 
away f rom  ha rass ing   s t imu l i  and a v o i d   t h e   a r e a   o r   c i r c u m s t a n c e s   i n   w h i c h  a 

s t imt l lus was encountered. o r   t h e y   c a n   h a b i t u a t e   t o   s t r a n g e   b u t   s u f f i c i e n t l y  
f requent   s t imu l i .   An imals   wh ich   hab i tua te  have s u c c e s s f u l l y  coped w i t h  

harazsment  unless  the  noise causes p h y s i o l o g i c a l  harm [hear ing  impai rment)  
or   the  habi tuat ion  endangers  the  an imal   under  a d i f f e r e n t   s e t   o f   c i r c u m s t a n c e s .  

For cmxample, w i l d l i f e   t h a t  have hab i tua ted  t o  human presence o r   t o   l o u d  
bangr. may become easy   p rey   dur ing   the   hunt ing  season.  Animals  which  react t o  

harassment by f l e e i n g  can, as  discussed,  suf fer   severe  energet ic  stress.  
Area:. wh ich   a re   avo ided  by   an ima ls   a re   essent ia l l y   a l iena ted   f rom  the  use o f  
these  an imals ,   and  the  net   e f fect  on tha t   spec ies  i s  t h e  same as f o r  any o t h e r  

h a b i t a t   a l i e n a t i o n .  



Detailed  studies  of  expected  noise  levels  associated  with the proposed Hat 
Creek project  are  reported  in the Hat Creek Detailed Environmental Studies, 
Noise Report’”. Our assessment  of  impact has been based on this  report  and 
supplementary  data  received from Harford, Kennedy, Wakefield L t d .  Their 
analysis has indicated t h a t  con!;truction  noise would be centred a t  the p l a n t  
s i t e ,   a t  the northern end of  the  valley  (north va1le.y dump),  and along the 
new access  road. 

The noise  levels  associated  with  construction  are expected to  be f a i r l y  
constmt and continuous, b u t  exc:ept for  blasting  noise  not  particularly 
loud. Except for  regions  very  close  to the plant,  road, mine or other 
f a c i l i t y  under construction,  average noise levels should rarely exceed 60 
d8A. I n  the  vicinity  of the plant and mine, most animals would be expected 
to habituate  rapidly  to the s i te-specif ic  and relatively  constant  construction 
noise  source. 

The s ta te-of- the-ar t  i s  not advanced suf f ic ien t ly   to   p red ic t  which species 
may  be affected,  what noise  levels would be e f fec t ive ,   o r  what the impact 
upon the  population dynamics might be. However, some of the more shy avian 
species  (e.g.,  eagles and falcons) may be excluded from the nois ier   areas ,  and 
noise and harassment may induce (energetic  stress upon ungulates i n  the winter. 
Based on reports on the  reaction of wildl i fe  t o  other mining activity  in B . C . 1 8 4 ,  
noise from the Hat Creek project i s  expected to  have a  negligible impact on 
wildlife. 

C. Direct  Exploitation 

Direct  exploitation of wildlife  resources would be expected to  be, in par t ,  
a function of  changes in human demography. The underlying  assumption i s  
tha t  hlmting demand i s  proportional t o  human population. Other factors such 
as  population  age  structure, economics, sociological  factors and his tor ical  
events may modify this  relationship.  The relationship between harve5;ts and 
hunter demand o r   e f f o r t   i s  more problematical. A t  low levels  of  exploitation, 
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harvest and hunter   effor t   are   direct ly   correlated;  an increase  in  effort  
produces a corresponding  increase  in  harvest. A t  high levels  of  ex.ploitation 
this  relationship  breaks down, and a very large  increase  in  effort   is   required 
t o  produce even a small  increase i n  harvest. Over the  long  term, t,he re lat ion-  
sh ip  can be negative  (over-harvesting) when  an increase i n  effort   causes a 
decrease in  subsequent  harvests. 

The wpected change in demography for   the  local  and regional  study  areas  as 
a resu l t  of the Hat Creek project has been formulated by Strong  Hall and 
Associates Ltd.". These data  are summarized in  Table 5-9. The projected 
incrcase  in  hunter  activity days a t t r ibu tab le   to   the  H a t  Creek project has  
been calculated by the  recreational  consultants  for  the Hat  Creek Ftroject 
and 's given i n  Table 5-10. 

114 

According t o  the  schedule upon which these  projections  are  based,  construc- 
t ion would begin i n  1978 and continue  to 1986,  while  operation o f  t h e   f i r s t  
boiler  unit  would begin  in 198485. I f   project  comnencement i s  t o  be delayed, 
the !;ame pattern of population  increase  could be expected, b u t  would  be s e t  
back the  appropriate  length o f  time. 

The projections in  Table 5-10 are  for  total  hunter  involvement;  they do not 
indicate  what  species would  be hunted or where the  hunting would take  place. 
Hunters  are  expected  to  prefer  not  to  travel any more than necessary, so 
tha t  h u n t i n g  would tend t o  be concentrated around the centre  of  hunter 
residence. The projections  in  Table 5-10 also  indicate  that   hunting  pressure 
would  be  maximal during  construction and tha t  a t  t h i s  time  the  majority  of 
hunters would reside  in  the  construction camps in the Hat Creek Valley. 

The &effect of the Hat Creek carlp residents on local  hunting may be less  than 
estimated  in  Table 5-10. Sol i tary males living  in a semi-isolated  construc- 
t ion camp  have  no  means of using the game carcass  should  they  succeed  in  their 
h u n t i n g  ventures.  Killed game must be given away t o  those who l ive  outs ide 
the camp.  Even  more f rus t r a t ing   t o  would-be hunters among the  construction 
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T A B L E  5-9 

PP.E"CTEE OE!O@!.Pu?C CctnNGES 
RESULTING FROM THE PROPOSED HAT C R E E K  PROJECT 

Local Study Area Regional Study Area 
Predicted  Population  Predicted  Population Percent  Predicted  Population  Predicted  Population  Percent 

Year Without  Project* With Project Change Without Project* With Project  Change 

1976 

1978 
1980 
1982 

1984 
1986 ' 1988 

1990 
2000 

2010 
2020 

7,500 

7,615 

8,080 
R;990 
8.990 

9,370 

9,665 
9,960 

11,600 

13,400 
15,600 

7,500 

7,685 

9,165 

11;qan 
12,690 
12,840 

13,450 

13,830 
' 15,610 

17,285 
19,460 

0 

0.9 

13.4 

??;? 

41.1 
37.0 

39.2 

38.9 
34.5 
30.0 

24.7 

77,300 

81,400 

85,900 

9l;nnn 
95,700 

100,800 

106,300 

111.700 
140,000 
175,700 

221,000 

77,300 

81,480 

87,080 
94; 190 

99,690 
104,530 

110,360 

115,850 

144,305 
179,880 
225,150 

0 

0.1 

1.4 
3; 5 

4.2 

3.7 

3.8 
3.7 

3.1 
2.4 
1.9 

* From Table 5-1  
Data Source: Strong Hall and Associates, Ltd.'* 



TABLE 5-10 

ESTIMATED  INCREMENTAL HUNTING DAYS 

ATTRIBUTABLE TO THE  HAT CREEK PROJECT 
(Data  from H a t  Creek  Recreation  Report124  Table  8-6) 

ORIGIN 1980  1982  1984 1986  1988  1990 

Hat  Creek Camps* 2,080 7.040 5,090 1,490  90 90 

Ashcroft/Cache Creek** 1,380 3,750  4,720 4,430 4,800 4,940 

m 
I 
.e 
N Cl in ton**  170  440 560  520  570  580 

Other  Areas** 80 220  280  260  290  290 

TOTAL 3,710 11,450 10,650 6,700 5,750 5,900 

* Assumes t h a t  75 percent  o f  res idents   hunt  an average o f  4.1 days 

** Assumes t h a t  new r e s i d e n t s   p a r t i c i p a t e   a t  same r a t e  as e x i s t i n g   p o p u l a t i o n .  



work force i s  the possibi l i ty   that   f i rearms would be banned in the Hat Creek 
construction camps.  Such a ban i s   i n   e f f ec t   a t   t he  Mica Dam construction camp 
and i s  under consideration a t  Rlzvelstoke. A ban on firearms would severely 
curtail  hunting by Hat Creek colistruction camp residents.  Hence, the assumed 
75 percent  participation  in  hunting  for camp residents may  be unreasonably 
high. 

D. Dust and Air Emi!jsions 

- Dust 

Many aspects of the construction of the Hat Creek project  involve  operations 
t h a t  produce dus t ,  including exl:avation, hauling,  blasting,  trenching,  scraping, 
bulldozing,  crushing,  grading and paving. A quant i ta t ive  analysis  of the 
expected amounts and distribution  of  potential   air   contaminants  released 
into  the  atmosphere by the Hat (Creek project  has been done by Environmental 
Research and Technology, Inc.10'9. The ERT report   s ta tes   that   dur ing con- 
struction  "temporarily  high  particulate  concentrations may occur  in  the 
immediate v ic in i ty  of many dust-producing  operations. However, w i t h  properly 
implenented  control  procedures (e.g. ,  watering  of haul roads),  such problems 
would be minor and cer ta inly  insignif icant  compared to  emissions  during 
operations of the power plant and mine. I, I08 

All f a c i l i t i e s  would be sources o f  fugi t ive d u s t  during  construction, b u t  
the  extent of  the dusting would be strongly  restricted  in terms  of b o t h  the 
area  3ffected and  the d u r a t i o n  of the dusting. The open p i t  mining operation 
which includes  large-scale  str ipping,  transport  and  dumping  would bl? expected 
t o  be by far  the  greatest   source of project  dust .  Dusting from the mine  and 
waste dumps is   a lso  expected t o  be a chronic  operational problem. 'The second 
most s ignif icant   source of dust would  be vehicular travel along unpaved roads. 
Al l  other  dust  generation  should be suf f ic ien t ly   loca l ized  and short-lived 
so t h 3 t  significant  environmental  degradation would be avoided. 
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Fugitive  dust generated by construction would be non-toxic; the concentrations 
of a l l  trace  elements  in  fugitive  dust  is  expected t o  be well below the  re- 
commended desirable  levels  of  trace  elements  in suspended par t icu la te  matter 
in  Brit ish Columbia 108. 

The concentrations of particula,te  materials expected from the mining a c t i v i t i e s  
have  been modelled by ERT"'. 'The airborne  par t ic les  would be transported 
into  the  atmosphere by wind ero'iion and dry equipment operation. The r e su l t s  
of the ERT modelling  indicate t , i a t  the average annual geometric mean could be 
as  great  as 50 pg/m3 above ambiI2nt and t h a t  the worst  case  24-hour mean could 
go as high as 700 pg/m3. These estimates  appear t o  represent a pessimistic 
analysis.  The d u s t  model used Iby ERT does not account f o r  the deposition of 
pa r t i c l e s   ( a l l   dus t   i s  assumed t o  remain suspended), te r ra in   fea tures  are 
ignored  (including the mine p i t  i t s e l f ) ,  and the average wind speed i s  over- 
estinated . 108 

Animals could be affected  primarily by i r r i t a t i o n  of the lung by inhalation 
of   par t iculates   (eye  injury  is  mown t o  occur with  larger   par t ic le   s izes ,  b u t  
th i s  phenomenon i s  poorly  under'jtood and l i t t l e  or n o t h i n g  can be sa id  about 
i t s  relevance t o  Hat Creek dust)log. Inert   particulate  materials can 
apparently be tolerated by experimental mammals in   far   greater   quant i t ies  
than  those  anticipated  in the H ( 3 t  Creek Valley; most r e sp i r a to ry   i r r i t a t ions  
correlated  with  ambient  airborne  particulates appear t o  be associated w i t h  
t o x i c  qua l i t i e s  o f  the  p a r t i c ~ l ~ s t e s ' ~ ~ .  Prolonged  exposure t o  carbon black 
a t  1600 and 2400 pg/m3 have been tolerated by a variety  of  experimental 
mammals (rodents and  monkeys) w i t h o u t  any apparent  adverse  effects . 
Experimental mammals were exposl?d t o  smoke, coal dust, and s i l i c a  and  feld- 
spar  mineral d u s t  a t  very  high  levels  (indeterminate, b u t  smoke levels were 
apprcximately 570,000 pg/m3) f o r  periods  ranging from 2 t o  165 days,  without 
increasing  susceptibil i ty t o  pneumonia1 infection 

110 

111, 112 

The lungs of mammals have clear ing mechanisms t h a t  appear t o  be able t o  cope 
with  levels of inert   dust   far  in  excess  of  those  expected from the , i a t  Creek 
projectlog. Although mammals m n  cope with the inhalation of non-toxic 
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dus t ,  no data are available on how they  would, i n   f ac t ,  respond t o  chronic 
elevated levels of  suspended par t iculates .  A l t h o u g h  d u s t  can be physiolog- 
ica l ly   to le ra ted ,  i t  may be sufficiently  unpleasant such t h a t  dusty areas are 
avoided by  some species. 

The e f f ec t s  of the inhalation o f  par t icu la tes  by birds may well be much  more 
severe t h a n  those  observed  in mammals. In contrast   to mammals, the  nasal 
passage of birds have l i t t l e   a b . i l i t y  t o  remove particulates  before  they 
reach  the l u n g ,  and  the overal l   s t ructure  and dynamics of the avian lung 
make i t  analogous t o  the h i g h  volume samplers  designed to  concentrate  airborne 
par t i~ulates '~ ' .   Birds ,   therefore ,  may be much more severely  affected by 
par t i -u la tes  t h a n  a r e  mammals. 

The eFfects of the ingestion by wi ld l i fe  o f  par t i cu la t e s   t ha t   s e t t l e  and  
accumlate  on vegetation  are unk.nown. 

Other Air  Emissions - 
Emiss.'ons of sulfur, carbon monoxide  and hydrocarbons would r e su l t  from foss i l  
fuel powered vehicles and construction  equipment. Temporary emissions would 
occur from asphalt  plants dur ing  the paving  of road surfaces.  Traffic  along 
the  a(:cess road i s   es t imated   to  be 200 t o  300 vehicles per day with 
weekerd peaks of 500 t o  700 vehicles per day'08. Quantifiable  estircates of 
these  emissions is  not  possible, b u t  any environmental  changes would cer ta inly 
be ins igni f icant  compared t o  emissions  during power plant operat ion . 108 

E. Waste Disposal 

During construction,  waste dispo!;al i s   an t ic ipa ted  t o  be a relative1.y minor 
problem. The major sources  of  potential  contaminants would be the nlsrth 
valley  waste dump, the construction camps, the p l a n t  construct ion  s i te ,  and 
the vehicle  maintenance  b~ildings"~. The magnitude  of the waste disposal 
problen would be vast ly   greater  during project operation. 
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SewaSe from the mine and plant  construction camps  would f i r s t  be t reated i n  
a sewage treatment  plant.  Subsequently,  liquid  wastes would be disposed of 
in part by deep well inject ion and in  part by spray i r r i g a t i ~ n ’ ’ ~ .  Two deep 
wells would  be sunk, one near  e,xh  construction camp. No adverse  environmental 
e f f ec t s   t o   w i ld l i f e  would be expected from the sewage disposal;   the deep  well 
material would  be unavailable ti3 biota ,  and the spray  i r r igat ion may increase 
wildlife  resources by adding to  soil   moisture and nutr ients .  

The plant   construct ion  s i te  and the vehicle  maintenance  buildings would be 
operated  in such a way t h a t  no liquid  discharges  are  released  into the en- 
virorment. In actual   pract ice ,  some minor amount of  spil lage or leakage would 
likely  occur, b u t  one  would  assume t h a t  such accidents would  be su f f i c i en t ly  
minor. that  significant  environmental damage  would not  result .  

Solicl waste  disposal would be l andf i l l  i n  the vicini ty   of  the mine1l4. I t   i s  
unclclar  whether th i s   l andf i l l   i s   wi th in  one of the designated waste dumps or  
i s  aciditional  to them. If  the l andf i l l  i s  w i t h i n  a waste dump, t h e n  no 
additional impact would be expected.  If the l andf i l l  i s  separate,  a problem 
of toxic  leachates may develop. The question of the impact  of potent ia l ly  
toxic: leachates from waste dumps will  be discussed under “Operation”  (Section 
5.2(c:)( i )E.) .  

F. Indirect   Effects 

Indirect   effects  of construction o f  the Hat Creek project   are  expected t o  be 
l imited  to problems of erosion  as a result   of  soil   disturbances.   Soils which 
are suscept ib le   to   e ros ion   or   to   sa l in i ty la lka l in i ty  problems have  been 
ident i f ied  in the  Physical  Habitat and Range Vegetation Report. Temporary 
disturbances such as  road,  pipeline  or  transmission  l ine  construction  could 
have more serious  environmental  ramifications i f  located on these so i l s .  
Much of  the area disturbed by the mine  and waste dumps would be sens i t ive  
soil!;,  b u t  the al ienat ion of these  lands would be complete, hence t.he 
sa l in i ty le rodabi l i ty   l imi ta t ions  would no t  be relevant. 
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Based on s o i l s  mapping i n  the Physical  Habitat and Range Vegetation  Report, 
erodiibility and  s a l i n i t y  problems would be r e s t r i c t ed   t o   t he  lower  one-third 
of the water  pipeline  right-of-way and t o  the 69 kV transmission  line t o  
booster pumping s ta t ion  I .  If  proper care  is  exercized  during  cons,truction 
and - f  revegetation  occurs  promptly,  indirect  effects on wi ld l i fe  s,hould be 
negl-gible  during  project  construction. 

( i i )  Resource Use Projection - Impact of  Construction 

The t a t  Creek a rea   i s  conducive t o  both  consumptive and non-consumptive use 
of  wildl i fe .   This   is  emphasized by the fac t   tha t   o f  the 12 b i g  game species 
foun t l  in   Bri t ish Columbia, 10  inhabit the regional s tudy  area. In addi t ion,  
the  area  supports a wide variet,y  of non-game animal species. Due t.o these 
a t t r i b u t e s ,   i t   i s  assumed t h a t  the use of  the  wildlife  resource by people 
associated w i t h  the Hat  Creek project would be h i g h .  That i s ,  new residents  
who bave t r ad i t i ona l ly  enjoyed the use of   wildl i fe   as  a form of recreation 
would continue t o  do so. Many  new residents who have not  taken  advantage o f  
Brit ish Columbia's wi ld l i fe   as  83 form o f  recreation would l i ke ly  become in t e r -  
ested  because  of the a t t rac t iveness  and ava i lab i l i ty   o f  the local   wildl i fe  
resource. 

A. Non-consumptive llse 

The construction phase of  the H i s t  Creek project would be expected to increase 
non-consumptive wi ld l i fe  use as  a r e su l t  o f  the large numbers of people 
working, v i s i t i ng  and  l iving  in the Hat Creek Valley. A proportion  of these 
people would be expected t o  be i l t  least   marginally  interested i n  observing 
wildl i fe ;  par t icu lar ly  w i t h  species such as bighorn  sheep,  grizzly  bear and 
mountain goat  inhabiting  areas  close by. Human encounters w i t h  wi ld l i fe  
would a lso be expected t o  increilse  as employees and the i r   fami l ies   par t ic i -  
pate i n  outdoor   act ivi t ies ,  such as h i k i n g ,  horseback r i d i n g  and cross  country 
skiing. Even a small proportion o f  the Hat Creek workforce  engaging  in some 
non-consumptive wi ld l i f e  use Would substantially  increase the t o t a l  non- 
consumptive wi ld l i fe  use  of the valley and the surrounding  areas. 
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E. Consumptive  llse 

The impac t   o f   p ro jec t   cons t ruc t l on  upon hun te r  demand i n   t h e   l o c a l  and reg iona l  

study  areas  can  be  est imated by  use o f  h u n t e r   d i s t r i b u t i o n   p a t t e r n s   d e t e r m i n e d  

by the  B.C. F i s h  and W i l d l i f e   B r a n c h  1976 Hunter  Survey  (Appendix E )  and 

p red ic ted  changes i n  human demography w i t h  and w i t h o u t   t h e   p r o j e c t .  We have 

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

d i s t r i b u t i o n   p a t t e r n s  will contfinue t o  operate. 

4 

-a 

ry 

"l 

" 

We have c a l c u l a t e d   i n c r e a s e   i n   h u n t e r  demand as fo l lows.   Four   res idence 

Categories  have been se lec ted :   t he   l oca l   s tudy   a rea ,   t he   reg iona l  !Study area 

(as  a; lproximated  by  subregions :IC and 30 o f   t h e  Thompson-Okanagan reg ion ) ,  

the  Lower  Mainland (B.C. F i s h  and Wi ld l i f e   B ranch   Reg ion  2) and  the  remainder 

o f  B.C. The res idence   o f   hun te rs   us ing   t he   l oca l   s tudy   a rea   (app rox ima ted  

by Management Un i t   3 -17)  and  resl ional  study  area  can  be  determined .From 

data  presented i n  Appendix B. F o r   t h e   r e g i o n a l   a n a l y s i s ,   f u t u r e  demand 

i s  es.:imated as t h e  sum o f   t h e   p r o d u c t s  o f  t h e   a n t i c i p a t e d   p o p u l a t i o n  o f  

each  t -esidence  category  t imes  the  proport ion o f  hunters   f rom  tha t   res idency  

c a t e g o r y   i n  1976. The l o c a l   a n a l y s i s   i s  done i d e n t i c a l l y   e x c e p t   t h a t   t h e  
number o f   r e g i o n a l   r e s i d e n t s  must  be d i v ided   i n to   l oca l   and   non - loca l   res idence  

ca tegor ies .  Because the  boundary  between  subregions 3C and 30 b i s e c t s   t h e  

l oca l   s tudy   a rea ,   t h i s   t ask   requ i res   t ha t  some assumpt ions  regard ing  res idency 
be  made. These assumptions  have been made p e s s i m i s t i c a l l y ;   t h a t   i s , ,   t h e  
numbers  have  been  chosen so t ha t   e r ro r   wou ld   ove r -es t ima te   t he   impac t   o f   t he  
p r o j e c t  on hun te r  demand rather   than  underest imate it. We have a r b i t r a t i l y  

assumed t h a t :  

1 )  f o r   wa te r fow l   hun te rs ,  100 percent o f   t h e   r e s i d e n t s  o f  Subregicn 3C 

and 75 percent  o f  t h e   r e s i d e n t s  o f  Subregion 3D r e s i d e   w i t h i n   t h e   l o c a l  

study  area; 

2 )  for   upland  gamebird  hunters,  50 percent  o f  t h e   r e s i d e n t s   o f   S u b r e g i o n  

X and  33 p e r c e n t   o f   t h e   r e : j i d e n t s  of Subregion 3D a r e   l o c a l   r e s i d e n t s ;  

and 
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3 )  fo r  big game hunters, 50 percent  of the residents of Subregioln 3C and 25 
percent of residents of Subregion 3D are   local   res idents .  

The increase, thus calculated,   appl ies   only  to  hunter demand.  In i3ctual 
practice  increased  local populsttion  could result  in  overhunting  or i n  
rest ,- iction  of hunter privileges  (by  regulation or by restr ic t ion  of   access  
to  privately  controlled  lands)  causing  hunters t o  disperse   fur ther  or h u n t  
l ess  than they  previously d i d .  

Waterfowl 

Usins1 the above values and values  for demographic  changes obtainable from data 
presented in  Tables 5-1 and 5-9, the impact of the Hat Creek project  d u r i n g  
the  c:onstruction peak period (1983) would be to  increase  local  study  area 
water,fowl hunter demand by 38 phercent (Table 5-11). However, this increase 
in demand  would have l i t t l e  actlJal  impact on local  study  area  harvests  because 
waterfowl  harvest i s  probably  limited by access  rather  than demand. The 
hunting and harvest ing  is  done Iprirnarily by local  residents because only 
local  residents have access t o  most of the local  waterfowl h u n t i n g  'opportunity. 
Because construction workers would probably be denied  access t o  waterfowl 
hunting  areas on private  land  holdings  in the Hat Creek Valley and because 
hunting would probably be banned on B.C. Hydro controlled  property,  very 
littlm?  hunter  opportunity would e x i s t   f o r  Hat Creek project  employees. A 
small b u t  constant number of ducks would be sought a f t e r  by  an increasingly 
large number o f  sportsmen,  causing a rapid  decline i n  success rate. 

The impact of construction on regional  waterfowl hunter demand durirlg the 
expec.:ed construction peak period in 1983 is  expected t o  be f a i r l y   m a l l ,  
approximately  four  percent  (Table 5-12). The impact of such an increase 
would a l so  be minor,  probably below detection by current  resource management 
techniques. 
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TABLE 5-11 
ESTIMATION OF INCREASE I N  LOCAL STUDY AREA HUNTER DEMAND 

FOR WATERFOWL DURING CONSTRUCTION PEAK PERIOD (1983) 

Remainder o f  
Local  Regional  Lower  Remainder 

Study Area* Study A r e a t *  Mainland o f  B.C.*** T o t a l  

1976 Hunters 
(from  Table  83-21 59 7 - 3  69 

Percentage  Increase  Without 
Pro jec t   ( f rom  Tab le   5 -1 ,  
1983  values) 20%  20%  1 0% 7% - 
1983 Hunters   Wi thout   Pro jec t  71 8 - 3  82 

VI 

VI 
I Percenta e Increase  Wi th  
0 P r o j e c t  9 from  Table  5-9, 

1983  Val  ues) 64% 21% 10% 7% - 
1983  Hunters With P r o j e c t  97 18 - 3  108 

(i) Inc rease   w i thou t   p ro jec t  = 82 - 69 = 13 = 19% 

(ii) I n c r e a s e   w i t h   p r o j e c t  = 108 - 69 = 39 = 57% 
(iii) Addi t iona l   inc rease due t o   p r o j e c t  = 108 - 82 = 26 = 38% 

* Est imated - see t e x t  
** As approximated  by  subregions 3C and 3D o f  Thompson-Okanagan reg ion 

*** Assumed annual  growth o f  one percent   per   year  



TABLE 5-12 
ESTIMATION OF INCREASE I N  REGIONAL STUDY AREA HUNTER DEMAND 

FOR  WATERFOWL DURING CONSTRUCTION PEAK PERIOD (1983) 

Regional  Lower Remainder 
Study  Area*  Mainland o f  B.C.** T o t a l  

1976 Hunters 
(from  Table  83-2) 

~~~ 

1079 306 186 1571 

Percentage  Increase  Without 
P ro jec t   ( f rom  Tab le  5-1, 
1983 vsl I IPZ)  

1983 Hunters   Wi thout   Pro jec t  1295 337  199  1831 

Percenta e Increase  Wi th 

1983  values) 
Pro ject   f rom  Table 5-9, 

VI 
I 

13 9 
25% 10% 7% - 

1983 Hunters   Wi th   Pro ject  1349  337  199  1885 

(i) Inc rease   w i thou t   p ro jec t  = 1831 - 1571 = 260 = 17% 

( i i )  I n c r e a s e   w i t h   p r o j e c t  = 1885 - 1571 = 314 = 20% 

( i i i )   A d d i t i o n a l   i n c r e a s e  due t o   p r o j e c t  = 1885 - 1831 = 54 = 3.5% 

* As approximated  by  subregions 3C and 3D o f  Thompson-Okanagan r e g i o n  
** Assumed annual  growth o f  one percent per year  



Upland Gamebirds 

The hulter residence  pattern  for upland  gamebirds i s   s i g n i f i c a n t l y   d i f f e r e n t  
from tha t  of waterfowl.  Approximately 60 percent  of  local  upland gamebird 
hunters  reside  in the  regional  study  area, and most of these  reside  outside 
t h a t  H a t  Creek Valley. The rema'inder of  local hunters reside  elsewhere  in 
Bri t ish Columbia (especial ly  the Lower Mainland) and the i r  numbers would not  
be s ig l i f i can t ly   a f f ec t ed  by the Hat Creek project. 'The expected  additional 
increase in local  hunter demand ;IS a result   of  project   construction has been 
calculated a t  approximately 10 percent  (Table 5-13).  

The impact o f  a 10 percent  additional  increase i n  local demand as  a resu l t  
of the project depends upon the current  level o f  resource  ut i l izat ion and upon 
the  ex3ected  total  increase i n  demand. The d a t a  which are avai lable  do n o t  
allow 3 calculation  of the maximum sustained  yield of upland  gamebids from 
the  local  study  area. Hence, the  re la t ionship between current and  maximum 
sus t a i l ab le   y i e lds   i s  unknown, i t   i s  risky t o  assess whether or not  the 
addi t imal   mortal i ty  caused by a 26 percent  increase in demand (Table 5-13) 
could be accommodated. However, because access and hunter opportunity  for 
u p l a n d  gamebird'hunters are no t  expected t o  improve during  project  constuction, 
the  renoteness o f  much of 'the local  study  area would preclude  excesive  over- 
harvesting  of the resource  except  adjacent t o  current  access  routes. 

The imoact  of construction on regional upland gamebird hunter demand predicted 
t o  be 3n increase of approximately 3 percent (Table 5-14). This would be 
accompmied by  an increase  in  harvest  of a similar  magnitude, one so small as 
t o  be orobably  undetectable. 

Furbearers 

No chalges  are  expected i n  the consumptive  use  of furbearers  as a r e su l t  o f  

the Hat Creek project.  No registered  traplines would  be affected by the 
Hat Crzek p r o j e c t   f a c i l i t i e s .  The influx  in  population would  have n o  impact 
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TABLE 5-13 
t5lIMA~IIUN U t  INCREASE I N  LOCAL STUDY AREA HUNTER DEMAND 

FOR UPLAND GAMEBIRDS DURING CONSTRUCTION PEAK PERIOD (1983) 

Local 
Remainder of 

Regional Lower  Remainder 
Study Area* Study Are#* Mainland o f  B.C.*** T o t a l  

1976  Hunters 
(from  Table  83-5) 31 3 504  452  120 1389 

Percenta e Increase  Without 
P r o j e c t  9 from  Table  5-1, 
1983  values)  20% 20% 10% 7% - 

~~~~~ ~~~ ~~~ ~ ~~ ~~~ 

1983 Hunters   Wi thout   Pro jec t  376 605 49 7 128  1606 
~~~ 

VI 

v1 
I Percenta e Increase  With 
W P r o j e c t  9 from  Table  5-9, 

1983  Val ues) 64% 21% 10% 7% - 
1983  Hunters  With  Project  51 3  61 0 49 7 128  1748 

(i) Inc rease   w i thou t   p ro jec t  = 1606 - 1389 = 21  7 = 16% 

(ii) I n c r e a s e   w i t h   p r o j e c t  = 1748 - 1389 = 359 = 26% 
( i i i )   A d d i t i o n a l   i n c r e a s e  due t o   p r o j e c t  = 1748 - 1606 = 142 = 10% 

* Est imated - see t e x t  

** As approximated  by  subregions 3C and 3D of Thompson-Okanagan reg ion  

*** Assumed annual  growth o f  one percent  per  year 



TABLE 5-14 
ESTIMATION OF INCREASE I N  REGIONAL STUDY AREA HUNTER DEMAND 
FOR UPLAND GAMEBIRDS DURING CONSTRUCTION PEAK PERIOD (1983) 

Regional  Lower Remainder 
Study  Area*  Mainland o f  B . C ? *  T o t a l  

1976  Hunters 
(from  Table  83-6) 8450 4556 1426  14432 

Percentage  Increase  Without 
P ro jec t   ( f rom  Tab le  5-1, 
1983  values) 20% 10% 7% - 
1983  Hunters  Without  Project 10140 

Percenta  e  Increase  With 
P P r o j e c t  9 from  Table  5-9, 

1983  values) 25%  10% 7% - 

501  2  1526  16678 
VI 
I 
VI 

1983  Hunters With P r o j e c t  10563 501  2  1526  17101 

(i) Increase   w i thou t   p ro jec t  = 16678 - 14453 = 2246 = 16% 
(ii) I n c r e a s e   w i t h   p r o j e c t  = 17101 - 14432 = 2669 = 18% 
(iii) Addi t iona l   inc rease due t o   p r o j e c t  = 17101 - 16678 = 423 = 3% 

* As approximated  by  subregions 3C and  30 o f   t h e  Thompson-Okanagan r e g i o n  
** Assumed annual  growth o f  one percent   per   year  



on furbearer  harvests  because few, i f  any, new people would be able t o  obtain 
t r a p p i n g  privileges.  

Big Game 

The hunter residence  pattern  for b i g  game species  indicates t h a t  47 percent 
of the estimated  big  gam hunters h u n t i n g  in Management Unit 3-17 reside  in 
the l3ompson - Okanagan region (Appendix 6, Tables 83-15 and  63-1611. Thirty 
percent  of  these hunters are  from the Kamloops - Merritt region (all) ,  while 
15 percent reside i n  the  Fraser River area  (3C)(Figure 82-2). me Lower 
Mainland region i s  given as   the  residence of the second l a rges t  group (46 
percent  of  hunters)  hunting i n  Management Uni t  3-17. 

Based on the assumptions  previously  outlined  in  this  section, the expected 
additional  increases  in  local and regional  deer and mose hunter demand 
att .r ibutable t o  the construction  phase o f  the Hat Creek project  are  calcu- 
lated i n  Tables 5-15 through 5-18. Only deer and moose have been considered 
i n  these calculations because  they  account  for the la rges t  numbers of animals 
harvested  in the local  study  area  (Table 5 - 2 ) .  Increases i n  local  study 
area hunter demand fo r  deer and mose   a t t r i bu tab le  t o  the construction peak 
period  (1983)  have been calculated  to  be 7 and 9 percent,  respec,tively 
(l'ables 5-15 and 5-16). 

G,iven several more mild f a l l  and winter  seasons,  these demands may be met. 
H3wever,  removal o f  wildl i fe   habi ta t   as   required by the proposed project in 
conjunction  with severe winter  conditions  could  reduce game nunbers, particu- 
larly  deer.  This l a t t e r   s i t u a t i o n  would result   in  decreased de'er, moose and 
bighorn  sheep  harvests i n  the local  study  area. 

Decreases i n  regional  study  area b i g  game harvests would not  be as  marked 
because  overall  increased demands associated  with the proposed project  are 
not  as  large  as  those  for .the local  study  area  (Tables 5-17 and 5-18). 
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TABLE 5-15 
ESTIMATION OF INCREASE I N  LOCAL STUDY AREA HUNTER DEMAND 

FOR DEER DURING CONSTRUCTION PEAK PERIOD (1983) 

Remainder o f  
Local  Regional  Lower  Remainder 

Study  Area*  Study Area** Mainland o f  B.C** T o t a l  

1976 Hunters 
(from  Table  83-15) 142  2  80  44  3 84 949 

Percentage  Increase  Without 
Pro jec t   ( f rom  Tab le   5 -1 ,  
1 ~ 1 0 . )  . , . I . . , . - \  
I-IY.8 ra,us=., 

9n.v 
cub 20% i 0% lib - -9N 

1983 Hunters   Wi thout   Pro jec t  170 336 487 90 1083 

Percenta e Increase  With 
P r o j e c t  9 from  Table  5-9, 
1983  Val  ues)  64% 21 % 10% 7% - 
1983  Hunters  With  Project  22 3 339 487  90  1149 

~~~ ~~~~~~~ 

( i )  I nc rease   w i thou t   p ro jec t  = 1083 - 949 = 134 = 14% 

( i i )  I n c r e a s e   w i t h   p r o j e c t  = 1149 - 949 = 200 = 21% 
(iii) Addi t iona l   inc rease due t o   p r o j e c t  = 1149 - 1083 = 66 = 7% 

* Est imate - see t e x t  
** As ;Ippm.u.im;rte(! by cnbregicnc 3C 2.d 30 c!f ?hoKp:on-Okanag::: =si=:: 
*** Assumed annual  growth o f  one  percent  per  year 



TABLE 5-16 
isiiiv.&iisii (.F iiicEAjE iii j ~ u ~ , .  Aii~A HuNs~ii ~~~N~ 

FOR MOOSE DURING CONSTRUCTION PEAK PERIOD (1983) 

Local  Regional  Lower  Remainder 
Remainder o f  

Study  Area*  Study  Area-  Mainland o f   8 . W *   T o t a l  

1976 Hunters 
(from  Table  83-15) 16 32 13 25 86 

~~ 

Percentage  Increase  Without 
Pro jec t   ( f rom  Tab le   5 -1  , 
1983  values) 20%  20% 10% 7% ~ 

1983 Hunters   Wi thout   Pro jec t  19 38 14  27 

Percenta  e  Increase  With 

1983 Val ues)  64% 21 % 10% 7% - 
1983  Hunters  With  Project  26  39 14  27 106 

~~~~~~ ~ ~~~ ~~~~~~ ~ 

98 

VI 
1 
VI 
U P r o j e c t  4 from  Table  5-9, 

( i )   I n c r e a s e   w i t h o u t   p r o j e c t  = 98 - 86 = 12 = 14% 

( i i )  Increase with p r o j e c t  = 106 - 86 = 2- = 23% 
(iii) Addi t iona l   inc rease due t o   p r o j e c t  = 106 - 98 = 8 = 9% 

* Est imated - see t e x t  

** As approximated  by  subregions 3C and  30 o f  Thompson-Okanagan r e g i o n  
*** Assumed annual  growth o f  one percent   per   year  



TABLE 5-17 
ESTIMATION OF INCREASE I N  REGIONAL STUDY AREA HUNTER DEMAND 

FOR MER DURING CONSTRUCTION PEAK PERIOD (1983) 

Regional  Lower  Remainder 
Study  Area*  Mainland o f  6 . F  T o t a l  

1976 Hunters 
(from  Table  83-16) 3575  4585 1234  9 394 

~ 

Percentage  Increase  Without 
P r o j e c t  ( f r o m  Table  5-1, 
1983  values) 

~~ ~ ~ ~~~~ ~ 

1983 Hunters   Wi thout   Pro jec t  4290  5044  1320  10654 

Percenta e Increase  Wi th  

1983  Val  ues) 25% 10% 7% - 

ul 
I 
m 
0) P r o j e c t  9 from  Table  5-9, 

1983 Hunters   Wi th   Pro jec t  
~ ~~~ ~ ~~~ 

4469  5044  1320  10833 

(i) Inc rease   w i thou t   p ro jec t  = 10654 - 9374 = 1260 = 13% , 

( i i )   I n c r e a s e   w i t h   p r o j e c t  = 10833 - 9394 = 1439 = 15% 
(iii) Addi t iona l   inc rease due t o   p r o j e c t  = 10833 - 10654 = 179 = 2% 

* As -approximated by subregions 3C and 3D o f  Thompson-Okanagan reg ion  
** Assumed annual  growth o f  one percent   per   year  



TABLE 5-18 
EsTiiGTiGi G; iiiiilEKE ii.i iiEGi~i~AL jTu~,. ~ i i E ~  nui~TEii. ~~N~ 

FOR MOOSE DURING CONSTRUCTION PEAK PERIOD (1983) 

Regional  Lower Remainder 
Study  Area*  Mainland o f  B.C.* T o t a l  

1976 Hunters 
(from  Table  83-16) 8 35 721  331 1887 

Percenta e Increase  Without 
P r o j e c t  9 f r o m  Table 5-1, 
1983  values) 20% 10% 7% - 
1983 Hunters   Wi thout   Pro ject  1002 79 3 354 21 49 

VI 

m I Percenta e Increase With 
W P r o j e c t  9 from  Table 5-9, 

1983  values) 25%  10% 7% - 
1983  Hunters  With  Project  1044 79 3 354 21  91 

( i j  Inc rease   w i thou t   p ro jec t  = 2149 - 1887 = 262 = 14% 
(ii) I n c r e a s e   w i t h   p r o j e c t  = 2191 - 1887 = 304 = 16% 
(iii) Addi t iona l   inc rease due t o  p r o j e c t  = 2191 - 2149 = 42 = 2% 

* As-approximated  by  subregions 3C and 3D o f  t h e  Thompson-Okanagan r e g i o n  
** Assumed annual  growth o f  one  percent  per  year 
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( i i i )  Resource  Pro ject ion - Impact o f   C o n s t r u c t i o n  

A. R e p t i l e s  and  Anlphibians 

The c o n s t r u c t i o n   o f   t h e   H a t  Creek p r o j e c t   i s   a n t i c i p a t e d   t o  have l i t t l e  ad- 

ver5.e e f f e c t  on t h e   r e p t i l e  and  amphibian  resource.,  Noise  and  harassment 

would be u n l i k e l y   t o   b o t h e r  snakes  (which  are  near ly  deaf)   or   amphibians 

( w h i c h   a r e   l a r g e l y  immune t o   a l l   b u t   t h e   m o s t   s p e c i f i c   s t i m u l i ) .   D i r e c t  

e x p l o i t a t i o n   m i g h t   o c c u r   i n   t h e   f o r m   o f   r o a d   k i l l s .  Road k i l l s  would  be un- 

comnlon unless a road   b i sec ts  an annual   migrat ion  path  o f   amphib ians,  an un- 

known, u n f o r e s e e a b l e   a n d   u n l i k e l y   s i t u a t i o n .   V e r y   l i t t l e   i n f o r m a t i o n   i s  

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

a i r  em iss ions ,   bu t   t he   l ow   l eve l s   o f   po l l u tan ts   expec ted   du r ing   t he   cons t ruc -  

t i o r l  phase i s  expected  to   produce  very l i t t l e   o r  no  adverse  impact: on r e p t i l e s  

o r   rmph ib ians .  The d isposal  o f  wastes  could  lead t o  p o l l u t i o n   o f   w a t e r s  and 
sub5,equent po i son ing   o f   b reed ing   amph ib ians .  However,  no  known s i g n i f i c a n t  

amphib ian  breeding  areas  are  located  downstream  f rom  waste dumps.  No s i g n i -  

f i c m t   i n d i r e c t   i m p a c t s   t o   r e p t i l e s  o r  amphibians  are  foreseen a t   t h i s   t i m e .  

Majclr  impacts o f   h a b i t a t   a l i e n a t i o n  on r e p t i l e s  and  amphibians  are  unl ikely.  

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

zones; a few g a r t e r  snakes  and  perhaps  an  occasional  appearance of: one o r  

two o t h e r   s p e c i e s   o f  snake  are  expected t o  be a t   t h e   n o r t h e r n   e n d   o f  Upper 
Hat Creek Val ley.  Hence, the  Hat  Creek V a l l e y   i s   o n l y   m a r g i n a l   r e p t i l e  ha- 
b i t 2 . t  and i t s   l o s s   w o u l d  be i n s i g n i f i c a n t ,   i n   c o m p a r i s o n   t o   t h e   r e p t i l e   r e -  

source i n   t h e   l o w e r   H a t  Creek  and  Bonaparte R i v e r   r i p a r i a n  zones,  and t r i v i a l  

wher compared t o   t h e   r e g i o n a l   o r   p r o v i n c i a l  resourc:e. 

Ampk ib ians   wou ld   a lso   be   a f fec ted   to  a minor  degree.  Wetlands  which  are  valu- 

able,  as  breeding  ponds t o  amphibians  are  e i ther  permanent  or   semi-permanent,  
and a re   usua l l y   f ound   a t   h ighe r   e leva t i ons   i n   t he   f o res ted   a reas .   Ve ry  few 

su i tab le  amphib ian ponds  would  be l o s t  as  a r e s u l t   o f   p r o j e c t   c o n s t r u c t i o n  
(see  subsequent   water fowl   sect ion  for   deta i led l ist, o f   a f f e c t e d   w e t l a n d s ) .  
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6 .  Waterfowl 

The c o n s t r u c t i o n   o f   t h e  H a t  Creek p r o j e c t   w o u l d  be   expec ted   to   a l iena te  a 

small amount o f   w a t e r f o w l   h a b i t a t .  The impact o f   t h e   p h y s i c a l   a l t e r a t i o n  o f  
the  environment has  been analyzed  by  comparing  the  locat ion o f   f a c i l i t i e s  

(Map 5-1) w i t h   t h e   w e t l a n d   i n v e n t o r y  (Map 4-2).  Only t h r e e   c o n s t r u c t i o n  

f a c i l i t i e s  appear t o   d i r e c t l y   i m p i n g e  upon w a t e r f o w l   h a b i t a t :   t h e  power 

p l a n t   i t s e l f  ( P l ) ,  the   water   supp ly   p ipe l ine   (Owl )  and t h e   S i t e  2 r e s e r v o i r  

(OC7) .  The nunbers  and  types o f  w e t l a n d s   d i r e c t l y   a f f e c t e d   b y   t h e s e   f a c i l i t i e s  

are l i s t e d   i n  Table  5-19. 

The water   supp ly   p ipe l ine  between the  Thompson R i v e r  and t h e  make-up water  

r e s e r v o i r   i s   d e p i c t e d ,   p o s s i b i i y   i n   e r r o r ,  as i n t e r s e c t i n g  two wetlands. . A  
very  minor   rea l ignment  o f  t h e   r i g h t - o f - w a y   c o u l d   r e s u l t   i n   n o   w e t l a n d s   b e i n g  

a f fec ted .  I f  the  present   a l ignment   through  the  wet lands i s  intended,  very 

l i t t l e  impact on waterfowl  would  accrue  because  the  two  wet lands  are  isolated 

and are o f   l im i ted   va lue   t o   wa te r fow l .   Un less   t hese   we t lands   a re   d ra ined ,  

a p i p e l i n e   a d j a c e n t   t o   o r  ever1 through them w o u l d   n o t   u n d u l y   a l t e r   t h e i r   c h a r -  
ac te r .  The power p l a n t   s i t e   o v e r l a p s   w i t h  one i s o l a t e d  permanent pond. This 

pond appears  product ive,   but  i t  i s   o n l y  one s m a l l ,   i s o l a t e d  pond and, there-  
fore,  has l i m i t e d   v a l u e   t o   w a t e r f o w l .  

The o n l y   s e r i o u s   r e s o u r c e   c o n f l i c t   w i t h   w a t e r f o w l   d u r i n g   c o n s t r u c t i o n  comes 
f r o m   t h e   S i t e  2 r e s e r v o i r .   T h i s   r e s e r v o i r   w o u l d   o v e r l a p   w i t h  a t  l e a s t  19 
small   wetlands and would f lood a cons iderab le  amount o f   r i p a r i a n   h a b i t a t .  

The a c t u a l   i m p a c t   o f   t h e   r e s e r v o i r   c o u l d  be s u b s t a n t i a l .  Most o f   t h e   a f f e c t e d  
wet lands  appear  to l i e   j u s t  below  the maximum water   leve l   p lanned  fo r   the  

r e s e r v o i r ,  and t h e i r   v a l u e   t o   w a t e r f o w l   w o u l d   n o t   n e c e s s a r i l y  be (destroyed 
depending on how o f ten ,  how 1cmg and a t  what time o f   y e a r  each o f   t he   we t lands  
were f looded. I f  f l o o d i n g  were l i m i t e d   t o  a b r i e f   p e r i o d   d u r i n g  .the e a r l y  
sp r ing   f reshe t ,  some wet lands  would  poss ib ly  be i m p r o v e d   b y   t h e   f l u s h i n g   o f  

excss i ve   so lu tes .   Reservo i r   wa te r   cou ld   poss ib l y  be  used t o   f l u s h   a d d i t i o n -  

a l  Ne t lands   o r   t o   c rea te  new clnes, thereby,  compensating f o r   t h e  ‘loss o f  

o thzrs .  The Finney Creek d ivers ion   cana l  (009) a f fec ts   no   we t lands ,   bu t  does 
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TABLE 5-19 

WETLANDS  LOST AS A RESULT OF 
CONSTRUCTION OF HAT CREEK PROJECT FACILITIES 

P ipe l i ne   P lan t   Reservo i r   To ta l  
Power S i t e  2 

ow 1 P1 007 Construct ion  Percent 

A:  

E: 

C: 

0: 

E: 

F: 

Temporary 
and 
Ephmeral  

Semi - 
Pernanent 

Pernanent 
w i t h  edge 
vegetat ion 

w i thou t  edge 
Permanent 

vegetat ion 

Sa l i ne  

Bog 

Number o f  

Area  (ha) 
Wetlands 

Edge (km) 

Number o f  

Area  (ha) 
Wetlands 

Edge (km) 

Number of 
Wet1 ands 
Area  (ha) 
Edge (km) 

Wetlands 
Number o f  

Area  (ha) 
Edge (km) 

Number o f  
Wetlands 
Area  (ha) 
Edge (km) 

Number o f  
Wetlands 
Area  (ha) 
Edge (km) 

1 
0.10 
0.16 

2 
0.11 
0.36 

1  4 
1.05 0.45 
0.72 0.69 

1 8 
21.10 0.44 
1.17  0.95 

5 
0.24 
0.58 

3 2.2 
0.21  1.4 
0.52  2.5 

5 11.1 
1.50 7.0 
1.41 9.2 

9 10.6 
2.54 1.9 
2.12 4.9 

5 6.8 
0.24 
0.58 

4.7 
6.5 

Subtota l  
B+C+D 

Number o f  
Wetlands :! 1  14 17 
Area (ha) 

6.3 

Edge (km) 
21.20 
1.33 

1.05  1.00 
0.72  2.00 

4.25 
4.05 

2.5 
5.1 

To ta l  Number o f  
Wetlands ;! 1  19 22 
Area (ha) 

5.2 

Edge (km) 
2!. 20 
1.33 

1.05  1.24 
0.72 2.58 

4.49 
4.63 

2.2 
4.1 
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prov ide   t he   po ten t i a l   f o r   improv ing   ad jacen t   we t lands   by   f l ush ing .  

No tNreeding water fowl  censuses  have  been  done i n   t h e   v i c i n i t y   o f   t h e   S i t e  2 

rese rvo i r ,   bu t   1 -day   ae r ia l   su rveys  have  been  taken i n   A p r i l  1977  and i n  
September  1976. The re levant   data  (Survey Areas  22,  25  and o n e - t h i r d  o f  29, 

Tables  4-8  and  4-9) show t h a t   i n  32 wetlands,  20  ducks o r  5.4 perc:ent o f   t h e  

tot2.1  nunber o f  ducks  counted  dur ing  the  Apr i l   survey,  and 12 duck:s o r  2.3 

p e r c e n t   o f   t h e   t o t a l   c o u n t e d   d u r i n g   t h e  September  survey,  were i n   t h i s  area. 

A quant i ta t i ve   compar ison  between the   a f fec ted   we t lands  and t h e   t o t a l   w e t l a n d  

resc lu rce   w i th in   the   s i te -spec i f i c   s tudy   a rea   revea ls   tha t   approx imate ly  
f i v e :   p e r c e n t   o f   t h e   w a t e r f o w l   h a b i t a t   w o u l d  be a l i ena ted   by   p ro jec t   cons t ruc -  

t i o r l .   I n   t he   Ha t  Creek Val ley,   breeding  water fowl   have been  observed t o  be 

assc'c iated  wi th  semi-permanent  wet lands and with  permanent  wet lands, a some- 

what  anomalous s i t u a t i o n .   I n   t h e   p r a i r i e s ,   p e r m a n e n t  ponds a re  o f  extremely 
l imi ted  value  to  waterfowl;   semi-permanent  and  temporary ponds a r e  p r e f e r r e d  

by  c l iv ing  ducks  and  dabblers,   respect ively . I n   t h e   H a t  Creek  Vailley, 

b reed ing   water fowl ,   espec ia l l y   those  w i th   b roods ,   have been  observed t o  be 

mre c l o s e l y   a s s o c i a t e d   w i t h   t h e  more permanent  ponds. I f  t h e   q u a . n t i t y   o f  

wet land  resource  (expressed as  number o f  wetlands,  area  covered  by  wetlands, 
o r   2 m u n t   o f  edge) i s  compared f o r  semi-permanent  plus  permanent  wetlands 

(Table  5-19),  one  sees t h a t  between  2.3  and  6.3 p e r c e n t   o f   t h e   r e s o u r c e   i s  

a f f e c t e d .  

65 

Appr ,ox imate ly   f i ve   percent  o f  t h e   c a p a b i l i t y  o f  t h e   s i t e - s p e c i f i c   s t u d y   a r e a  
to   produce  and  suppor t   water fowl   would  be  lost   to  t.he c o n s t r u c t i o n   o f   t h e  

proposed  Hat  Creek f a c i l i t i e s .  The  same p r o p o r t i o n  o f  t he   l oca l   s tudy   a rea  
rescurce   wou ld   be   los t  because  almost a l l   p r o d u c t i v e   w a t e r f o w l   h a b i t a t   o c c u r -  
r i n c   w i t h i n   t h e   l o c a l   s t u d y   a r ? a   a l s o   o c c u r s   w i t h i n   t h e   s i t e - s p e c i f i c   s t u d y  
area. The f i v e   p e r c e n t   e s t i m a t e  i s  i n  one  sense  an overes t imate  because i t  

has  been assured  tha t  no  compelnsatory bene f i t   t o   wa te r fow l   wou ld   acc rue   f rom 
t h e   m k e - u p   w a t e r   r e s e r v o i r ,   t , i e   p i t  rim r e s e r v o i r ,   t h e  headworks r e s e r v o i r  

o r   t h e   S i t e  2 s to rage   rese rvo i r .  The f i v e   p e r c e n t   e s t i m a t e  i s ,  i n  another 
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sen!;e, an underestimate because losses  of  r iparian  habitat  and of  small, 
uncountable  temporary  wetlands have not be considered. These losses have 
been assumed t o  be inconsequential;  neither  small  wetlands  nor  riparian 
habitat  alone  appear  sufficient  to  support  waterfowl. 

N o h  and harassment  could  affect  waterfowl,  especially d u r i n g  the  nesting 
and brooding  seasons. Most cclnstruction  noise would  be relat ively  constant  
and predictable and the  source  regions would be localized  to  the  ]pit .  Water- 
fowl nesting  in  nearby  wetlands would probably  acc'limatize  to such noises. 
The p l an t   s i t e  and  road  elevat.ed  noise zone is  d i s t an t  from areas  of  signifi-  
cant  breeding  waterfowl  concentrations and would not   a f fec t  breed.ing  water- 
fowl.  Unnecessary foot  or  vehicular  traffic  could be very  disruptive  to 
nesting or breeding  waterfowl. Access to  such areas  (see Map 4-2)  should be 
res t r ic ted .  A con f l i c t  between h u n t i n g  and blasting  noise  could  (exist be- 
cause  hunting would sens i t ize  waterfowl to  the ver.y similar  blasting  noises. 

Dirmect exploitation  of waterfclwl i s  an expected  result  of  the  influx  of 
peolle  to  the Hat Creek Valley. H u n t i n g  opportunity  appears  to be the   c r i t i ca l  
variable. The majority of  waterfowl  seen i n  autumn occurred i n  two strips: 
the Cattle  Valley between Gallagher Lake  and McLean Lake, and a  long,  broad 
s t r i p  along  the  west  side  of  the Hat  Creek Valley between the  forest  edge and 
Hat  Creek i t s e l f ,  and between Aleece Lake on the  north and Yet Creek on the 
south. 

The Cattle  Valley  contains  relatively few lakes,  each  with intensive autunn 
waterfowl  use. The access  route  currently runn ing  through  Indian Reserve land 
i s  not good (four-wheel  dri vel1 and could be semi-control  led  (at  tile  eastern 
end near Cache Creek) by the  Indians and ranchers. On the  west  side o f  the 
main valley,  a  large nun-ber o f  smaller  lakes and  ponds are  each less  inten- 
s ively used by waterfowl. Most of  the  fall   migration ducks were :sighted  in 
this  area  (Table 4-9). Accesr; i s   d i f fuse  and i s  well  controlled by the Hat 
Creek Valley residents.  The ilccess  roads are   pr ivate  and const i ts te   par t   of  
the  ranching operation. 
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Wit.hout  changes in  land  use or  residence  pattern,  no increase i n  hunter  access 
t o  private l a n d  would  be expected and no consequent  increase i n  harvest would 
be realized. Four areas  appear  to be the most susceptible  to  increased  water- 
fokll hunting:  the  Cattle  Valley, Fishhook  Lake,  Langley Lake  and v ic in i ty ,  
anti t h a t  portion  of the Hat Creek Valley  west of Hat Creek, north of Anderson 
Creek.  south  of Aleece Lake  and eas t  of  the  forested  area. Fishhook and 
Largley  lakes  are  adjacent t o  the main  Hat  Creek Valley  road and are  open t o  
roed-side  hunting.  Currently,  the  Cattle  Valley i s  somewhat remote and, 
herce, i s  only lightly  hunted, b u t  would not be remote to  the  approximate 
20C10 people living  in  the  construction camps. The Aleece Lake - Anderson 
Creek area would be suff ic ient ly   c lose  to   the  eventual   pi t  rim t h a t   i t  may 
become B.C. Hydro  and  Power Authority  controlled  property  and,  thereby,  lose 
the access  protection i t  has hi ther to  been given. Protection of t h i s   l a t t e r  
area from overhunting is  especially  important because o f  i t s  proximity to  
t h e  blasting  noise and because i t  i s  one of  the few areas  with waterfowl 
prclduction  in the Hat Creek Valley tha t  could  escape  alienation  should  the 
second  coal deposit be developed. i 

If  access  could be successfully  l imited  to most areas and hunting  prohibited 
i n  c r i t i ca l   a reas  where access  cannot be limited,  then  the waterfowl resource 
would be protected from excessive  exploitation.  Special  consideration  should 
be given t o  limiting  access t o  the  Cattle Valley and to  extending a no h u n t -  
inc zone south from the p i t ,  possibly  as  far  as Anderson Creek. 

No signif icant  adverse impact t o  waterfowl i s  expected from air emissions 
d u r i n g  construction  because o f  the low predicted  levels of pollutants . 
Based on ERT projectionslo8, dust may  become a chronic problem to   b i rds ,  b u t  
t h e  claim of  successful d u s t  suppression  during  the  bulk  sampling programme 
precludes making conclusions.  Certainly  the  potential  for damage ex i s t s  i f  
bir.ds  are  subjected  to h i g h  1twels o f  suspended par t iculates .  

108 

84 

Waste disposal would be expected to  adversely  affect  waterfowl  only where 
cortamination  of  surface  waters  occurs. No such  contamination i s  expected 
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d u r i n g  project  construction. 

C. Upland  Gamebird!; 

Habitat   al ienation from construction i s  expected  to have  a measurable, b u t  
low magnitude  impact upon upland gambird  populations. The to ta l   habi ta t  
alienation due to  the  construction  of  the Hat  Creek project would  be approx- 
imately 939 ha (2320 acres)(see Table 5-8). Of this alienated  land, approx- 
imately 132 ha (326 acres) wou'ld  be b i g  sage  habitat on the  east   side  of 
the  Trachyte  Hills. This region is  the  only  portion  of  the  local  study  area 
in which chukar and sharp-tailed  grouse can be found. The loss would  amount 
t o  only 0.7 percent  of the b i g  sage  habitat  i n  the local  study  area, and be- 
cause  chukar and sharp-tailed  grouse  are  relatively  sparse i n  that  region, 
the  alienation  of 132 ha (326 acres)  of b i g  sage would have  a negligible im- 
pact on their   regional abundance. Also, much of   the  habi ta t  would be " los t" ,  
in b a t   i t  occurs  along a transmission  line, road or  pipeline  right-of-way. 
Anotler 360  ha (890 acres)  of  alienated  land is  grasslands i n  the Hat Creek 
Valky,  which are,   except  for :I very few mourning doves,  devoid of  upland 
gamelirds. 

Spruze  grouse habi ta t  i n  the Engelmann spruce and lodgepole  pine  forests would 
be decreased by only 64 ha (1511 acres)  of  isolated  patches o f  marginal  habi- 
t a t  i n  the  Trachyte  Hills.  This  loss  of between 0.1 and 0.2 percent  of  the 
local  study  area  total would represent a small  impart on local  spruce  grouse 
popu'lations. 

The )remaining  383 ha (946 acres)  of  land which  would  be alienated by project 
cons.:ruction i s  good quality  ruffed and blue  grouse  habitat  (Douglas-fir/ 
pinetgrass,  ponderosa pine - Douglas-fir/bunchgrass,  aspen,  bog, brush, cul- 
tiva,ted  fields,  subalpine krumnholz and r ipar ian  habi ta ts)  and represents 
approximately  0.4  percent  of  the  local  study  area  resource. A conc:ommitant 
drop  of  0.4  percent i n  ruffed and blue  grouse  populations would  be the ex- 
pected  consequence  of  alienation  of  this  land. 
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Based  on e x p e r i m n t a l   s t u d i e s   o f   t h e   e f f e c t s   o f   n o i s e  on domestic: CaZZifarmes 
( ch i cken -1   i ke   b i rds ) ,  and  based  on the   observab le   p lac idness  of w i l d  grouse 

when confronted  by humans, one w o u l d   e x p e c t   v e r y   l i t t l e ,  i f  any, adverse 

impact   f rom  cons t ruc t ion  phasl? noise  and  harassment  on  upland  ganlebirds. 

D i r e c t   e x p l o i t a t i o n   o f   g r o u s e   w o u l d   c e r t a i n l y   o c c u r  as  a r e s u l t  a ' f  the  Hat 

Creek p r o j e c t .  Grouse a r e   d i f f i c u l t   t o ' f i n d ,   b u t  easy t o   k i l l  when found. 

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

a c t i v i t i e s .  A t o t a l   i n c r e a s e   i n   l o c a l   s t u d y   a r e a  demand for  upland  gamebirds 

i s  e s t i m a t e d   t o  be 13  pe rcen t   (Sec t i on   5 .Z (b ) ( i i )B . ) ,   bu t   cou ld  be much h igher .  

Autumn m o r t a l i t y  o f  grouse ha!; been shown t o  have l i t t l e   o r  no e f f e c t  on the  

s i ze   o f   nex t   yea r ' s   g rouse   popu la t i on8 ' ,   bu t   ex t reme ly   i n tens i ve   hun t ing ,  

such as cou ld   occur  as  a c o r o ' l l a r y  o f  i n t e n s i v e   n o n - h u n t i n g   a c t i v i t y ,   c o u l d  

have an impact on  grouse  popu' lat ions,  as  could  out-of-season  hunting o f  any 

magnitude. The ex t reme  hun t ing   p ressu re   po ten t i a l l y   exe r ted  on loca l   g rouse 
popu la t ions   by   the   la rge   loca ' l   work   fo rce   assoc ia ted   w i th   the   Hat  Creek pro-  

j e c t   c o u l d  be avoided i f  h u n t i n g   i n  work  areas or   a long  major   access  roads 
i s   p r o h i b i t e d .  The hunt ing   p ressure   wou ld   then be  spread  over a s u f f i c i e n t l y  

l a rge   a rea   t o   p reven t   ove rha rves t i ng .  

No s ign i f i can t   adve rse   impac t   t o   up land   gamb i rds  i s  expected  froin  construc- 
t i o n  a i r  emissions  because o f  t h e   l o w   p r e d i c t e d   l e v e l s   o f   p o l l u t a , n t s .   D u s t  
may be a problem,  but  the  magnitude o f  the  problem  cannot   be  predic ted  a t  

t h i s  time. 

Waste d isposa l   wou ld   no t  be   expec ted   to   adverse ly   a f fec t   up land e1:osystems o r  
sur face   waters   dur ing   the   cons , t ruc t ion  phase. Therefore,  upland  gamebirds 
would  not  be adve rse l y   a f fec ted .  

0.  Non-Game B i r d s  

H a b i t a t   a l i e n a t i o n   i s  expectecl t o  be the  on ly   major   adverse  impact  on  non-game 
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bircis. In t o t a l ,  939 ha (2244 acres) o r  0.6 percent  of the local  study  area 
would be alienated. The aliemation would be dispersed  over a large geograph- 
ical   area and among a wide variety o f  typical  local  study  area  habitat   types.  
The impact, even t h o u g h  minor, would be expected  to  affect   nearly  all  species. 

Of t.he habitats  surveyed, the tmst s ignif icant   in   terms  of   avian  divers i ty   is  
the riparian  habitat ,   of which nearly five percent would be alienated. The 
most. s ignif icant   of   the   affected  habi ta ts ,   in  terms of  avian  abundance, i s  
the ponderosa pine - Douglas-fir/bunchgrass  habitat (0.8 percent)  while the 
l eas t   s ign i f i can t   fo r  birds i s  the open range  habitat  (Table  4-17). 

The construction  of the Hat Creek pro jec t  would result i n  a loss of  approx- 
imately one percent o f  the local  study  area  avifauna. Some species,  especi- 
ally  those  associated w i t h  riparian  habitat,  could  experience a loss  o f  up 
t o  five percent. These losses would not be a simple  mortality  factor, b u t  
ra ther  would be a loss   in  the a b i l i t y  of the land t o  support and sustain 
bird  populations. 

Noise and harassmnt  associated w i t h  the Hat Creek project may  havle a signi- 
f ican t  impact on some of the more sensitive avian  species.  Falcons  (except 
kes t re l s )  and eagles  are  considered  to be sensitive species   to  noi’se and d is -  
turbance, b u t  exactly what t h i s  means in terms of  noise  levels and type  of 
disturbance  is   unclear.  The zone of n.oise influence does not  overlap w i t h  
any known or probable nest s i t e s   f o r  the larger   raptors .  Very few data 
e x i s t  which  would allow one t o  rank the remaining species i n  terms of sensi- 
t i v i t y  to  noise,  although much va r i ab i l i t y  i n  s ens i t i v i ty  probably  exists. 
Avian species  are mst vulnerable dur ing  the nesting  season (May to June) 
when disturbances  my  cause  birds  to abandon nests or   avoid  othewise  sui table  
habi ta t .  

In sumnary, som minor decrease i n  avian  species  diversity would  be expected 
i n  t,le vicinity  of  sources  of  n’oise  generation, b u t  nei ther  the magnitude of 
the impact,  nor the species  affected can be determined by existing data. 
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D i r e c t   e x p l o i t a t i o n   o f  non-game b i rds   wou ld   no t  be  an expected outcome o f   t h e  
Hat  Creek  project .   Shoot ing o f  almost a l l   o f  these  species i s  i l l e g a l  and 

would  not  be expected t o  occur. 

Dust may c o n s t i t u t e  a s e r i o u s   t h r e a t   t o  some b i r d s ,   e s p e c i a l l y   i n   t h e   v i c i n i t y  

o f   t h e   m i n e  and  waste dumps. The r e a l i t y  of t h e   p o t e n t i a l   f o r   i n j u r y  and 

t h e   l i k e l y   e x t e n t   o f   i n j u r y   c a n n o t  be assessed on t h e   b a s i s  o f  a v a i l a b l e   i n f o r -  

mation. 

Other. a i r  em iss ions   f rom  the   cons t ruc t i on   o f   t he   Ha t   C reek   p ro jec t   a re   ex -  

pectcLd t o  be s u f f i c i e n t l y   l o w  so that   no  adverse  impact  upon b i r d s   i s   a n t i c i -  

patecl. 

Waste d isposa l   dur ing   cons t ruc t ion   wou ld   no t  be expected t o   a d v e r s e l y   a f f e c t  

t h e   t e r r e s t r i a l  ecosystem.  Upland b i r d s   w o u l d   n o t  be adve rse l y   a f fec ted  by 

e i t h e r   t h e   l i q u i d   w a s t e   d i s p o s a l   ( i n j e c t i o n   w e l l   a n d   i r r i g a t i o n   s p r a y i n g )   o r  

t h e   s o l i d   w a s t e   d i s p o s a l   ( i n c o r p o r a t e d   i n t o   t h e   a r e a   a l r e a d y   a l i e n a t e d   b y  
dumping o f  m ine   was tes ) .   I r r i ga t i on   sp ray ing  may p r o v e   t o  be o f   m i n o r  

b e n e f ' i t   t o  some b i r d s .  

E. Small Mammals 

The major  impact o f   t h e   c o n s t r u c t i o n   o f   t h e   H a t   C r e e k   p r o j e c t  on smlall 
mammals would be t h e   l o s s  o f  habi ta t .   Approx imate ly  0 . 6  percent  o f  t h e   l o c a l  

study  area  would be a l i e n a t e d   d u r i n g   c o n s t r u c t i o n  o f  t h e  H a t  Creek p r o j e c t  
(Table 5-8) but   the   impact  upon small  mammals would  probably  be o f   g r e a t e r  

magnitude  because  those  habitats  which  are  found t o   c o n t a i n  a h i g h   d e n s i t y  
o r  d i v e r s i t y   o f   s m a l l   m a n a l s   w i w l d  be  a f fected  to  a greater  degree  than  those 
h a b i t a t s   w h i c h   a r e   r e l a t i v e l y   d c v o i d   o f   s m a l l  mamnals. 

The b e s t   h a b i t a t s   f o r   s m a l l  manunals a r e   r i p a r i a n  and  open  range.  Riparian 
hab i ta t   appears   t o  be t h e   s o l e   o r   p r i m a r y   h a b i t a t   f o r  a  number o f   s m a l l  

mammals and i s  charac ter ized   by  a h i g h   s p e c i e s   d i v e r s i t y  and o v e r a l l   d e n s i t y  

o f  s m a l l  mammals.  Open range  conta ins a v e r y   h i g h   d e n s i t y   o f   a n i m a l s ,   b u t  
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d ive r s i ty   i s  low. Forested  areas  (Douglas-fir/pinegrass and Engelmann 
spruce - lodgepole  pine  habitats) have very low densi t ies   of  small mammals. 
Open forests  (ponderosa  pine -' Douglas-fir/bunchgrass)  are  intermediate 
betdeen open range and the derlser canopy fo res t s ,  , in terms  of  density, and 
hav? low species   divers i ty  (see Table 4-21). 

Nearly five percent o f  the 1oc:al study  area  r iparian  habitat  would be al ien-  
ated as would approximately 1.4 percent  of the open range. Only 0 . 7  percent 
of  the semi-open canopy f0rest.s would be al ienated and a mere 0.2 percent 
of the dense canopy fores t s  would be alienated. The net loss  wou'ld probably 
amomt t o  about two percent o f  the small mammal resource  base, b u t  some 
species might experience a decrease  of up t o   f i ve  percent. 

Noise and harassment would probably  not  affect small mammals. Much of t h e i r  
ac t iv i ty  and breeding  occurs  underground  or under snow cover and would, thus, 
be twell-insulated  against  air-transmitted  noises. Noise s tudies  on laboratory- 
raised small mammals indicate   that   ant ic ipated ambient  noise  level's would be 
vet-:/ unl ikely  to  have an affect .  

Iw-eased  direct   exploi ta t ion  of  small mammals would not be an expected r e su l t  
of ,:he construction  of the Hat Creek project.  Currently, direct exploitation 
only  occurs  for  furbearers  or  for problem species. Fur bearers  will be 
discussed  in the subsequent  section. Mice  and rats   ( including  the genera 
M U S ,  Peromyscus, Rattus and Neotoma) and  marmots a re  the only  small mammals 
tha.: are  usually  considered as vermin. Old world mice and rats (hhs and 
R a t : h s )  are found  only  as human commensals, and although  native  deer mice  and 
pack r a t s  (Peromyscus and Neotoma) can invade human habitation ancl make 
pests of themselves,  they  usually  live  independent  of humans.  Removal o f  
these commensals  would not  affect  wild  populations. Marmots coulcl be a 
problem because their presence  conflicts w i t h  some types of agr icul tural  
practices.  The Hat Creek project  could  increase  exploitation  of marmots 
only  to the extent t h a t   i t  would a l te r   agr icu l tura l   p rac t ices  away from the 
m i n t ?  and p l an t   s i t e .  
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The low levels of dust and other  air   pollutants  expected  to accompany the 
construction of the Hat Creek ,project would preclude  injury t o  small mammals 
d u r i n g  construction. 

Waste disposal from construction camps  would be expected t o  have, i f  anything, 
some posi t ive  effect .  Garbage could  provide  a  food  source  for sore types  of 
small mammals (mostly rats) and the planned irrigation  spraying may increase 
the productivity  of  irr igated land t o  small mamnals. 

F. Furbearers 

The impact of  construction  of the Hat Creek project on furbearer  populations 
i s   d i f f i c u l t   t o   p r e d i c t .  No habitat  surveys  could be carried o u t  because of 
the scarc i ty  of most furbearers and the d i f f i c u l t y  i n  capturing them. 
However, in  general,  regional  furbearers  are  either  semi-aquatic or are 
found in  the h igher  elevation  forested  areas  (Table 4-22). Approximately 
five  percent of the local stud,y area  habitat  for  semi-aquatic  species would 
be alienated. Less  than 0.5 percent  of the forested  area would be alienated. 
Open range,  accounting  for  over  half  of the alienated  land, has essent ia l ly  
no value  to  furbearers other than  coyotes. The net e f f ec t  of furbearers 
from1 habi ta t   a l ienat ion by project  construction  appears  to be re la t ive ly  low. 

Some furbearers may be sens i t ive  t o  noise and harassment. The impact  of 
noise upon furbearers  probably  parallels  that  hypot,hesized  for  birds; some 
species may experience stress or a range re s t r i c t ion ,  while others would not 
be affected.  Ranch mink  a r e  n o t  affected by sonic booms88, b u t  the impact 
of t a t  Creek project  noise on 'wild furbearers  cannot be reliably  forecasted.  
However, the impact would not be great  as the area  affected by increased 
noise and ac t iv i ty  does not  include any regions  of  suspected h i g h  furbearer 
productivity. 

Patterns  of consumptive use of  furbearers would be expected t o  change l i t t l e  
as  2 resul t   of  the Hat Creek project  (Section 5 . 2 ( b ) ( i i ) ) .  Hence, no change 
i n  f'urbearer populations  as  a  result   of  direct   exploitation would be expected. 
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Dust and a i r  emissions  are  expected t o   o c c u r   a t   l o w   l e v e l s   d u r i n g   p r o j e c t  

cons t ruc t i on .  Thus, l i t t l e   o r  no  impact upon furbearers  would be expected. 

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

l a r g e l y   d e v o i d   o f   f u r b e a r e r s .  Thus, l i t t l e   o r  no e f f e c t   w o u l d  be exper ienced 

by   fu rbearers  as  a r e s u l t   o f   c o n s t r u c t i o n   w a s t e   d i s p o s a l .  

Env i ronmen ta l   mod i f i ca t i ons   du r ing   p ro jec t   cons t ruc t i on   cou ld   a f fec : t   f u r -  

bearers i n  two ways. F i r s t ,   t h e   p r e s e n c e   o f   t h e   m i n e   p i t   w o u l d   p r e v e n t  

r i p a r i a n - d w e l l i n g   f u r b e a r e r s ,  such  as  beaver, o t t e r  and  mink,  from  moving 

between the  downstream  and  the  upstream  port ions o f  Ha t   C reek .   Cu t t i ng   o f f  

the   t lps t ream  por t ion   o f   Hat  Creek  would  have t h e   e f f e c t  o f  c r e a t i n g  a small  

i s o l z l t e d   p o p u l a t i o n   o f   f u r b e a r e r s .  Such p o p u l a t i o n s   a r e   p r o n e   t o   e x t i n c t i o n ,  

thereby   leav ing   the   upper   por t ions   o f   Hat  Creek u n u t i l i z e d   b y   t h a t   s p e c i e s .  

Secord,  changes i n   r a n c h i n g   p r a c t i c e s   c o u l d   a f f e c t   c o y o t e   p o p u l a t i o n s .   L i v e -  
s tock  carcasses  can  const i tu te  a s i g n i f i c a n t   w i n t e r   f o o d   r e s o u r c e   f o r   c o y o t e s ,  
and t h i s   r e s o u r c e  may be p a r t l y   r e s p o n s i b l e   f o r   t h e   h i g h   c o y o t e   p o p u l a t i o n s   i n  

H a t  Creek.  Changes i n   r a n c h i n g   p r a c t i c e s   c o u l d   r e d u c e   t h e   a v a i l a b i l i t y   o f  
winter   coyote  food.  Such  a r e d u c t i o n   c o u l d  cause a decrease i n  coyote 

popu la t ions ,  and cou ld   concommi tan t l y   resu l t   i n   dec reased   mor ta l i t y   f rom 

coyote   p redat ion  on deer fawns. 

G. B i g  Game 

The c v e r a l l   i m p a c t   o f   c o n s t r u c t i o n   a c t i v i t i e s  on l o c a l   s t u d y   a r e a   b i g  game 

species i s  dependent on t h e  number of spec ies   i nhab i t i ng   t he   a rea  and how 

d i r e c t l y   e a c h   c o n s t r u c t i o n   a c t i v i t y   w o u l d   i n t e r f e r e   w i t h   e a c h   s p e c i e s '  

requirements. The most  abundant b i g  game species i n   t h e   l o c a l   s t u d y   a r e a  

are  deer. moose and black  bear.  Cougar  and wo l f ,   p reda to rs   o f   dee r  and moose, 
respec t ive ly ,   a re   sca t te red   th roughout   the   a rea .  

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

h a b i t a t s   i n  and a d j a c e n t   t o   t h e  mine  and p l a n t   s i t e s .  The physical   removal  
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o f   h 3 b i t a t   ( T a b l e  5-8) would  force  these  animals t o  seek refuge  elsewhere, 

and the i n f l u x   o f   l a r g e  number:; o f   p e o p l e  and noisy  const ruct ion  equipment  

woul d cause many b i g  game species t o  withdraw. As the   an ima ls  become 

accustomed t o   t h e   s i g h t  and  sound o f   t h e   i n t r u d e r s ,  some b i g  game ,species 

w o u l d   r e i n h a b i t   t h e   a r e a s   t h a t  were temporar i ly   vacated.  

C o n s t r u c t i o n   o f   t h e   H a t   C r e e k   p r o j e c t   i s   e x p e c t e d   t o   a l i e n a t e   h a b i t a t s  

p r e s e n t l y   b e i n g   u t i l i z e d   b y   b i c l  game animals. The impacts o f   t h e   p h y s i c a l  
a l t e r a t i o n s   o f   t h e   e n v i r o n m e n t  has  been analyzed  by f i r s t   c a l c u l a t i n g   t h e  

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

f a c i l i t y   ( T a b l e  5-8) and  then  ca lcu la t ing   the   percentages   o f   the   l ' oca l  re- 
sourze  base  affected. These f i g u r e s  were then  compared t o   t h e   c a p , a b i l i t y  

r a t i n g s   d e r i v e d   f o r   e a c h   o f   t h e   w i l d l i f e   a f f e c t e d   ( T a b l e   5 - 2 0 ) .  

The ,areas o f   w i l d l i f e   h a b i t a t s   a l i e n a t e d   b y   c o n s t r u c t i o n   o f   t h e   H a t   C r e e k  

p r o j e c t ,  and the   deer  and moose c a p a b i l i t y   r a t i n g s   o f   t h e s e   h a b i t a t s   a r e  

presented i n  Table 5-20. O f  t h e  939  ha ( 2 3 2 0   a c r e s )   a l i e n a t e d ,   o w r  77 
percent  (729  ha)  involves  the  sagebrush,  b ig sage, Douglas-f i r /p in legrass,  

ponderosa  pine - Douglas-f i r /bunchgrass, and low and  mid  e levat ion  grass land 

w i l d l i f e   h a b i t a t s .  

One #of t h e  most s i g n i f i c a n t   c o n s t r u c t i o n   i m p a c t s   t o   l o c a l   d e e r   w o u l d  be the  

a l i e n a t i o n   o f   t h e   h a b i t a t s  with h i g h  and  medium t o   h i g h   c a p a b i l i t y   r a t i n g s  
(Table 5-20). Open p i t  #1 i n i t i a l  stages and tempora ry   t opso i l   s tockp i l es  

woul'd  remove  96  ha  (237 acres) and  40 ha ( 9 9   a c r e s ) ,   r e s p e c t i v e l y ,   o f  sage- 
b r u s l   h a b i t a t   ( T a b l e  508). A t o t a l   o f  145  ha  (358  acres) o r   o v e r  :!1 percent  

o f  tiis h a b i t a t   w o u l d   t h e o r e t i c a l l y  remove an average o f  3.915 dee!r  days  use 
annu. i l ly   f rom  the  loca l   s tudy  area.  

The low  e levat ion,   the  vegetat ion  composi t ion,  and the   concen t ra t i on  of p e l l e t  
g r o u x   i n   t h e  sagebrush  hab i ta t   suggest   tha t  i t  i s  used  by  deer as a w i n t e r  

rang!:. D u r i n g   w i n t e r s   w i t h   l i c l h t  snow pack, t h i s   h a b i t a t  may o n l y  be  used 

l i g h t l y .  However, d u r i n g   w i n t e r s   w i t h  heavy snow pack, i t  i s  speculated 
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TABLE 5-20 

DEER AND MOOSE RESOURCE CAPABILITY RATINGS OF HABITAT ALIENATION 
DURING CONLiHULI LUN ur I n t  rnuruxu t m ,  .,.I\LLI, I I,V1_-. " -..- ..-nnnrrn I,"? ,-"CCI/ oon,c(.T 

WILDLIFE 
HABITAT 

Local Study  Area Percent o f  Deer 
Area  Resource A1 ienated  Resource  Capabil i ty  Capabi 1 i t y  

Moose 

Base (ha)  (ha) Base Rat ings  Rat ings 

Sagebrush 670 1 45 21.6 High N i  1 

B i g  Sage 19,990 1 32  0.7 t o  High Nil 
Medium 

Douglas-f i r /p inegrass 62,560 124 0.2 Medi urn Low 

Ponderosa  pine- Medium 
Douglas-fir/Bunchgrass 13,420 113  0.8 t o  High Low 

u1 

v 
I 

P Medi urn 
Low Elevat ion  Grass land 4,760 112  2.4 t o  High LOW 

Mid  Elevat ion  Grassland 5,460 103  1.9 Ned i urn  Low 

Aspen 

Engelmann  Spruce 
Lodgepole  pine 

R ipa r ian  

C u l t i v a t e d   F i e l d s  

2,720  66 2.4 Med i urn 
iow t o  
Medi urn 

39,020 64 0.2 Medi urn  Med i urn 

I . 040 51 
Medi urn -t. 3 n n  t o  High High 

Medi urn 
3,030 23  0.8 t o  High Low 



Table 5-20 continued 

WILDLIFE 
HA6 ITAT 

Local  Study  Area  Percent o f  Deer 
Area  Resource  Alienated Resource 

Moose 

Ease (ha)   (ha)  Ease Rat ing 
Capabi 1 i t y  C a p a b i l i t y  

Rat ing 

Brush 
Low t o  

2,870 6 0.2 Low Medi urn 

TOTAL 162,110 9 39 0 .6  

ln 

U 
I 

ln 



t h a t  this habitat  is  intensively used by local  deer and may provide  forage 
fo r  ,animals from surrounding  areas. Removal of 21 percent of t h i s   hab i t a t  
wouli  negatively  affect deer presence  in the immediate vicinity  of the 
mine  mouth and may also  decrease  deer numbers i n  the local  study  area. 

The inedium t o  high capabi l i ty  deer habi ta t s   po ten t ia l ly   a l iena ted  by con- 
s t ruc t ion   ac t iv i t ies   inc lude  b'ig sage,  Douglas-fir/bunchgrass, low elevation 
grassland,  r iparian and cultivated  field  units  (Table  5-20).  Thew  areas 
do n J t  support the concentrations of deer found in the sagebrush h a b i t a t ,  
b u t  they are considered  to be 'important to  local  deer. 

The riparian  habitat  displays  c:onsiderable use by deer and probably  Serves 
as  escape  terrain and a s  a travel  corridor.  Removal of almost 5 percent o f  

t h i s   hab i t a t  from the study  area would reduce the availabil i ty  of  important 
deer habi ta t  and sever a travel1 corridor.  

The 1978  winter  aerial  survey  revealed  that  Douglas-fir/bunchgrass  habitats 
with  southern exposures frequently showed evidence of use by wintering 
deer.   Construction  activit ies would alienate  only a small proportion  of 
t h i s   hab i t a t   d i r ec t ly ,  however, unfamiliar  noises and ac t iv i t ies   assoc ia ted  
with  construction may indi rec t ly  reduce deer use of  these  habitats. 

An iapact  to  local moose from ::he construction  phase  of the project  would be 
the  alienation  of h i g h  and med.ium capabili ty  mose  habitats  (Table 5-20). 
The diversion of Hat Creek wou'ld  remove  51 ha (126 acres) of r iparian  habitat  
while other construct ion  act ivi t ies  would a l iena te  64 ha (158 acres)  of 
Engelmann spruce-lodgepole  pine  habitat.  Indications of  use by  moose were 
found in  both  habitats. However, as  density  of  wintering moose i n  the Hat 
Creek Valley i s  considered t o  Ibe low, a l ienat ion of moose habi ta t  by con- 
s t ruc t ion   ac t iv i t ies   i s   cons idered   to  have a re la t ive ly  minor impact. 

Alienation  of  wildlife  habitat!; by construct ion  aci t ivi tes  would a l so   a f f ec t  
black  bear  habitat.  Riparian  lhabitat,  followed by forested  lands,   are  of 
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par t i cu la r   impor tance   t o   b lack   bea r .   On ly  a s m a l l   p r o p o r t i o n   o f  t:he t o t a l  

resource  base o f  these  hab i ta ts   wou ld  be a f f e c t e d   ( T a b l e  5-20). Black  bear 

are  very   adaptable  creatures.  Thus, the  removal o f   h a b i t a t   b y   c o n s t r u c t i o n  

a c t i v i t i e s  i s  cons idered  to  have  a minor   impact   to   these  an imals .  

O f  t.he rema in ing   b ig  game species found i n  the  Hat  Creek  watershed,  cougar 

would  be  the  most   ser ious ly   impacted  by  the  const ruct ion phase.  These a n i -  

ma ls  depend d i r e c t l y  on d e e r   f o r   w i n t e r   f o o d ,  and f l u c t u a t i o n s  i n  deer num- 
bers   wou ld   in f luence  cougar   dens i ty .   Wol f   popu la t ions   a re   an t ic ipa ted   to  

exper ience  very   m inor   impacts   hecause  cons t ruc t ion   ac t i v i t ies   a re   , lo t   an t i -  

c i p a t e d   t o   s e r i o u s l y   a f f e c t   a v i i i l a b i l i t y   o f   t h e i r   p r e y ,   i . e .  moose. Very 

few e l k   a re   p resen t   i n   t he   l oc i11   s tudy   a rea  and, there fore ,   impact   o f   con-  

s t r u c t i o n   a c t i v i t i e s  on t h i s   s p e c i e s   i s   a n t i c i p a t e d   t o  be minor. I-lowever, 

as e l k   u t i l i z e   h a b i t a t s   v e r y   s i m i l a r   t o   t h o s e   s e l e c t e d   b y   d e e r  and  because 

e l k  tvere once common i n   t h e  1oc:al s tudy   a rea ,   shou ld   e lk  numbers inc rease 

d u r i l g   t h e   p r o j e c t ,   t h e   i m p a c t   o f   l a n d   a l i e n a t i o n  on e l k  would become more 

severe. 

Due to  t h e   f a c t   t h a t   b i g h o r n  sheep  and g r i zz l y   bea r   a re   sca rce  i n  the   Hat  

Creek  watershed,  the  impact o f   c o n s t r u c t i o n   a c t i v i t i e s  on these  animals i s  

a n t i c i p a t e d   t o  be  minor. The impact o f  l a n d   a l i e n a t i o n   d u r i n g   t h e   c o n s t r u c -  

t i o n  phase i s   a n t i c i p a t e d  t o  be n i l  on mountain  goat  and  caribou due t o   t h e  
absence o f   t h e s e   s p e c i e s   i n   t h e   v i c i n i t y  o f  the   d is tu rbance.  

Noist!  and  harassment  are  considered  separately i n   t h i s   s e c t i o n   o f   t h e   r e p o r t .  
Noisf! i s  c o n s i d e r e d   t o   r e l a t e   p r i m a r i l y   t o   t h e   l e v e l s   o f  sound  emanating 

f r o m   c o n s t r u c t i o n   a c t i v i t i e s .  Harassment i n v o l v e s   a c t i o n s   o r   a c t i v i t i e s   a s -  
s o c i r l t e d   w i t h   t h e   p r o j e c t   w h i c h   c o u l d   e x c i t e   b i g  game animals.  causing  panic, 

severe   exer t ion  and consequent damage, o r  even  the  death  o f   the  an imal .  

Noise  leve ls   assoc iated with t h e   c o n s t r u c t i o n   p h a s e   o f   t h e   p r o j e c t  ,are a n t i -  
c i p a t e d   t o  be f a i r l y   c o n s t a n t  and  continuous, and, except f o r  areas  very   c lose 

t o   t h e   c o n s t r u c t i o n   a c t i v i t i e s ,   n o i s e   l e v e l s   s h o u l d   r a r e l y  exceed 613 dBA. 
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Hal-ford, Kennedy, Wakefield Ltd.'l5 speculate  that  the most disturbing  noises 
t o   w i l d l i f e  would  be from low-flying  aircraft ,  snowmobiles and o the r   a l l -  
terrain  vehicles,   plant steam venting, and possibly warning s ignals  from the 
plant and mine. 

Bas,ed on noise  projections  received from Harford, Kennedy, Wakefield Ltd .  
and  the   l i t e ra ture  review  of  'wildlife  reactions  to  noise  presented  in  Section 
5.2(b)( i )B.  of this report ,  i t   i s   an t i c ipa t ed   t ha t :   t he  impact  of  construction 
noise on local b i g  game species would  be re la t ive ly  minor. Cougar may be the 
one exception. These  animals are  normally  very  cautious and shy, and may 
avoid  the  sagebrush  habitat  (deer  winter  range) because  of  increased  noise 
levels  associated w i t h  construct ion  act ivi t ies .  As this area  l ikely  supports 
only a few cougar,  in the wor!;t case,   that  is  construction  noise  causing  all 
cougar to  vacate  the  area  in  question,  this would affect   only a  small number 
of  cougar. 

115 

Harassment of  big game animals from construction  activit ies  of  the Hat  Creek 
pro,ject could take many forms. Low-flying a i rc raf t   f r igh ten   wi ld ' l i fe  and  
t h i s  form o f  harassment i s  often  prolonged by passengers  wanting '1 closer 
1 0 0 ) ~  o r  photographs. This car1  be a very  stressful  si tuation  for b i g  game 
species ,   par t icular ly  when helicopters  are  involved. Access  road constuc- 
t ion and use is   another  serious form of   wildl i fe  harassment.  Construction 
and t raff ic   noise ,   wi ldl i fe-vehicle   col l is ions and near   col l is ions,  and im- 
proved hunter  access  are some o f  the harassment problems tha t  roads create  
for   wildl i fe .  In addition t o  the above, recrea t iona l i s t s ,  such as, skidooers, 
cro:;s  country  skiers,  hikers,  horseback  riders,  etc., can also  harass  wild- 
l if t : .  These  forms of harassment are  most serious when the animal is   experi-  
enc'ng a s t ress fu l   s i tua t ion ,  such as d u r i n g  the  calving  season or' a severe 
wint.er. 

Many animals  habituate  to  strallge, b u t  frequent  stimuli which are  not  associ- 
atec  with an obvious  danger. lFor example, GeistgZ  points  out t h a t  there  are 
Dall  sheep l iving i n  active  stlrip  mines, and e lk ,  moose, mule deer and bighorn 
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sheep  which t o l e r a t e  dozens o f   p e o p l e  i n  c lose   p rox im i t y .  However, G e i s t  

war'ns tha t ,   "Hab i tua t i on   canno t   read i l y   t ake   p lace  i f  the   ha rass ing   s t imu lus  

o r i e n t s   i t s e l f  towards  and  fo l lows  the  animals,  i f  i t  appears and reappears 

unpred ic tab ly .  i f  it i s   a s s o c i a t e d  with or   con fused with a s t i m u l u s   t h a t  

experience has taugh t   t he   an ima ls   t o   avo id  (e.g. hun te rs   re in fo rce   t he   es -  

cape  response o f  deer t o  h i k e r s ) .  o r  s imp ly  i f  i t  i s  so r a r e   t h a t   h a b i t u a t i o n  

cannot  occur. ot92 

A t  the   p resent   t ime,   the   s ta te  of t h e   a r t  i s  n o t   s u f f i c i e n t l y  advanced t o  

p r e d i c t  what ove ra l l   impac t   no i se  and  harassment  would  have on l o c a l   w i l d l i f e  

species. The season o f   t h e   y e a r ,   a n i m a l   c o n d i t i o n ,  and l e n g t h  an,d i n t e n s i t y  

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

A pos i t i ve   impac t   o f   t he   cons t ruc t i on  phase o f   t he   p ro jec t   wh ich   wou ld   reduce  

harassment o f   l o c a l   b i g  game species  would  be  the  implementation o f  a no shoot- 
i n g  zone a round   cons t ruc t i on   s i t es .  The a r e a   o f   t h i s  zone was n o t  known a t  

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

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

regu la t i on   wou ld   c rea te  a "res.erve"  where w i l d l i f e   s p e c i e s   w o u l d   n o t  be ex- 

p lo . i ted.  

I n c r e a s e d   d i r e c t   e x p l o i t a t i o n   o f   b i g  game species i s  an a n t i c i p a t e d   r e s u l t   o f  

the  proposed  Hat  Creek  project,.  In a d d i t i o n   t o  employees  and t h e i r   f a m i l i e s ,  
t o u r i s t s  and p r o s p e c t i v e  employees  would v i s i t   t h e  Hat  Creek  Val ley and  ad- 

j ac t?n t   env i rons   t h roughou t   t he   cons t ruc t i on  phase o f  the   p ro jec t .   Inc reased 
acct!ss to   t he   genera l   a rea   wou ld  be p r o v i d e d   t o   r e s i d e n t s  and v i s i t o r s  by 

c o n s t r u c t i o n   o f  a new main  road  and  access  roads f o r   t h e  69 kV t ransmiss ion  
l i n e s ,   t h e   w a t e r   p i p e l i n e s  and o t h e r   o f f s i t e   f a c i l i t i e s .  The combination o f  

increased numbers o f   p e o p l e  and better  access  would  undoubtedly  increase  the 
o p p o r t u n i t y   f o r   b i g  game e x p l o i t a t i o n .  

A l a r g e   p r o p o r t i o n   o f   t h e   d e e r  and moose harvested i n  the  Hat  Creek  watershed 

are  taken  f rom  the  Medicine Cr'eek area  (Sect ion  4 .8(c) ( i ) ) .   Concentrat ion 
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of  construction  activit ies and large numbers of people i n  th is   area would 
l ikely  disperse many of  these b i g  game species. The animals  remaining would 
be actively pursued by a dras1;ically  increased number o f  hunters. 

Increased direct   exploi ta t ion  of   the b i g  game resource i s   a l so   an t ic ipa ted  
in  the  regional  study  area. The overall  impact, however, would niJt  be as 
severe  as  in  the  local  situat'ion  because  the use o f  the  resource !would  be 
more dispersed. Bighorn sheep,  grizzly  bear and  mountain goat arl? highly 
prized b i g  game trophy  specie!;. I t   i s   a n t i c i p a t e d   t h a t   t h e   a v a i h b i l i t y  of 
these  species i n  combination w i t h  increased numbers o f  hunters would, i n  
turn, increase  the  general h u n t i n g  pressure on these  three  species,  as  well 
as on deer, moose, elk,  black  bear,  cougar and wolf. The magnitu'de o f  this 
increase i s  expected t o  be re la t ive ly  small  (about  three  percent o f  1976 
leve ls )  and  would  be d i f f icu l t   to   de tec t   cons ider ing  the large  yemarly  varia- 
t ions i n  hunter  effort  and harvest. 

Dust and a i r  emissions  are  anticipated  to have a  minor  impact on local b i g  
game species. This statement i s  based on information  presented in Section 
5.2(b)(i)D. 

Waste disposal  during  construction would involve a total  land  area  of 48.17 
ha (119 acres)(Tables 5-5 and 5-6). Deer capabili ty  of  habitats  vithin this 
area has been rated  as follow!;: 

High 2.9 ha (7.2 acres) 
Medium t o  High  21.69 ha (53.6 acres)  
Medi um 23.58 ha (58.,3 acres) 

The sagebrush map u n i t  is   the  highest   rated  deer  habitat  usurped by waste 
disposal  during  construction. Moose capabi l i ty  o f  habitats  within  this  area 
has been rated  as  follows: 

High 3.8 ha (9.4 acres)  

I 
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Medium t o  Low 0.02 ha (0.05  acres) 
Low 41.45 ha (102.4 acres)  
Nil 2.9 ha (7 .2  acres )  

The r ipar ian map u n i t  i s  the  highest  rated moose habi ta t   that  would  be usurped 
by construction  waste  material. 

In  comparison t o  both the   to ta l   p ro jec t  and the  area o f  wildl i fe   habi ta ts  
avai lable  i n  the Hat Creek watershed,  the impact on big game o f  land u t i l i za -  
tic8n  for  waste  disposal during construction i s  ant ic ipated  to  be minor. 
However. i t  is  important t o  note  that  present  plans  for  waste  disposal would 
remove land  classified  as h i g h  capabili ty  deer and moose habitat .  

Tht! method and/or  location o f  disposal of garbage from construction camp 
kitchens was not known a t  time o f  report  preparation. Improper disposal o f  
such material would undoubtedly be  an at t ract ion  to   local   bears .  As the 
awimals become accustomed to   t h i s  food source,  they become increasingly 
bel l igerant  and bear/people problem encounters  usually  result. 'The solution 
t o  the problem would involve  disposal of garbage  in such a manner t h a t  i t  i s  
unat t ract ive  or  not available  to  bears.  This  practice would avoid most of 
t h ?  bear  problems  around  construction s i t e s .  Improper garbage  disposal, on 
t h e  other hand, would invite  confrontations  with  bears around the  construc- 
t i o n  s i t e s  and garbage dump. T h i s  l a t t e r   s i t u a t i o n  has the  potential   to 
severely impact local  bear nlJmberS, because once the problem develops i t  
would  be virtually  impossible t o  solve  without i l l i m i n a t i n g  the  bears. 

H. Rare and Endatigered Species 

Very l i t t l e  impact would  be expected on rare and endangered  species by pro- 
ject   construct ion.  Such impact as would occur would a f fec t   loca l ly   ra re  
species which are  abundant  elsewhere. With the  exception of the  prair ie  
ft.1con and common loon, none o f  the  rare  and endangered  species  listed i n  
Tzble 4-44 would be expected t o  be regularly  encountered in the  local  study 
avea d u r i n g  the  breeding  season; most o f  these  species  use  the  local  study 
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ar !?a   on ly   t rans ien t ly .  The loca l   s tudy   a rea   wou ld  be a t   b e s t  of marginal 

s i8Jni f icance. The comon  locln i s  abundant  throughout Canada  and i s  l i s t e d  

as  endangered o n l y  because lcons may be vu lne rab le  t o  pest ic ide  b ioaccumula- 

t i ~ ~ n ,  a problem  unre lated t o  t h e   c o n s t r u c t i o n   o f  an  open p i t  coa'l mine  and 

thermal   genera t ing   p lan t .  

The p r a i r i e   f a l c o n  i s  the  only  endangered  species known t o   b r e e d   i n   t h e   l o c a l  

study  area  which has  been recorded as b e i n g   s u s c e p t i b l e   t o   n o i s e  and harass- 

ment.  Because p r a i r i e   f a l c o n   n e s t s  have o n l y  been r e p o r t e d   a l o n g   t h e   c l i f f s  

on the  banks o f   t h e  Thompson River ,   they  would  not  be a f f e c t e d   b y   h a b i t a t  

a l lenat ion,   noise  and/or  harassment,  a i r  emissions  or  waste  d isposal   associ-  

a t e d  with t h e   c o n s t r u c t i o n  o f  t h e  H a t  Creek  pro ject .  

Fou r   b ig  game species i n   t h e   r a r e  and  endangered  species  table  (Table 4-44) 
a r e   s u b j e c t e d   t o   d i r e c t   e x p l o i t a t i o n :   c o u g a r ,   g r i z z l y   b e a r ,   w o l f  and b i g -  

horn sheep.  Whatever h u n t i n g   o f   t h e s e   s p e c i e s  does  occur i s  v e r y   s t r i c t l y  

regu la ted   by   the  B.C. F i s h  and W i l d l i f e  Branch.  Because o f   t h i s   s t r i c t   h a r -  

ve r ; t   r egu la t i on ,  no add i t i ona l   impac t  on them i s  expected as  a r e s u l t   o f  

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

(c )   Opera t ion  

(i) Environmental Changes 

A. H a b i t a t   A l i e n a t i o n  

Mine - 
The mine has  been a r b i t r a r i l y   d i v i d e d   i n t o   c o n s t r u c t i o n  and o p e r a t i o n   f a c i l i -  

t i e s .  The opera t i on  o f  t he   m ine   wou ld   en ta i l   cons ide rab le   phys i ca l   d i s tu rb -  

ance i n   t h e   n o r t h e r n   p o r t i o n   o f   t h e   H a t   C r e e k   V a l l e y .  The p i t  woiJld  be  ex- 
panded  and l a r g e  amounts o f  overburden  subgrade  coal   and  topsoi l   mater ia l  
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would  be  t ranspor ted  to   waste dumps and s t o c k p i l e s .  

A ser ies  o f   dra inage  s t ructures  around  the  mine  would be requ i red  t o  p revent  

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

s e r i e s   o f   d i t c h e s  and pipes  would be r e q u i r e d   t o   i n t e r c e p t   r u n o f f   w a t e r   f r o m  

the  waste dumps and s tockp i l es .  An es t imated  s ix   lagoons  wou ld  be needed t o  

c o l l e c t  and se t t l e   wa te r   f rom  these   d ra inage   d i t ches .  The lands   a l i ena ted  

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

Tablt? 5-21. 

The 'mpact o f  most o f   t h e  mine f a c i l i t i e s  on w i l d l i f e   w o u l d  be r e l a t i v e l y  

severe. The p i t ,  waste dumps and s t o c k p i l e s   a l l   c o n s t i t u t e   a r e a s   w h i c h  

would  represent  a loss o f   h a b i t a t   t o  all forms o f   w i l d l i f e ,   f o l l o w e ! d   i n  most 

case:. by a permanent h a b i t a t   a l t e r a t i o n .  The p rocess   o f   l and   rec lamat ion  

would commence contemporary  wi th   the  operat ion  o f   the  mine,   but   most   o f   the 

rec lanat ion  would  occur   dur ing  the  decommiss ion ing phase. The n e t   e f f e c t  

woulc,  be t o  l o s e   l a n d   t o   w i l d l i f e   p r o d u c t i o n   f o r  a  number o f   y e a r s  and then 

t o   r e - e s t a b l i s h  a b io log ica l l y   p roduc t ive   ecosys tem  wh ich   wou ld   p robab ly  
d i f f e r   f r o m   t h e  one which was l ' o s t .  

The t o t a l   a r e a   a l i e n a t e d  by the  operat ion  o f   the  mine  would be  2097 ha (5182 

a c r e s )   o r  1.3 pe rcen t   o f   t he   l o ' ca l   s tudy   a rea .  The w i l d l i f e   h a b i t a t   w i t h  

the   g rea tes t   a rea   a l i ena ted   wou ld  be Doug las - f i r / p ineg rass ,   bu t   t he   re la t i ve  
impac t  upon t h i s   h a b i t a t   ( 1 . 4   p a r c e n t  of the   loca l   s tudy   a rea   resource)  
would be less  than  the  re la t ive  impact   expected  for   sagebrush  (47.0  percent) ,  

m id   e leva t ion   g rass land  (5 .5   pe l -cent ) ,   low  e leva t ion   g rass land  (3 .1   percent ) ,  
ponderosa  pine - Douglas-f ir /bunchgrass  (2.8  percent),  aspen  (1.9  percent) 

or exposed  rock  (1.8  percent)   (Table  5-8).  

P1 an t  

Lands a l i ena ted   du r ing   t he   ope ra t i on   o f   t he   p lan t   wou ld  be those  wh.ich  would 

be a f f e c t e d   b y   s o l i d   w a s t e   d i s p o s a l .   L a r g e   q u a n t i t i e s   o f  f l y  and bottom  ash 

would be produced  by  the  thermal  generating  plant. I f  su l fu r   d iox ide   sc rubbers  
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OPERATION OF PROPOSED HAT CREEK COAL MINE 
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are  t o  be incorporated  into the plant  design, a large volume of lislestone 
s lur ry  would also  require  land disposal. Ash disposal  plans  only klave been 
studied,  while the impact  of  the  disposal of solid  wastes  associated  with 
scrutsber uni ts  has not been specif ical ly   considered  in   this   report .  

Four basic  plans have been advanced for  disposal of ash:  the  base scheme of 
one  wet ash pond f o r  both f l y  and bottom ash, an a l te rna t ive  scheme using the 
same wet ash pond for   f ly   ash  and adding a bottom  ash dump, and two configu- 
rations  of  separate  dry  f ly and bottom ash dumps. The lands under each 
proposed ash d isposa l   s i te  would  be temporarily  lost  t o  a l l   w i ld l i f e  use and,  
after  reclamation, would  be permanently a l te red .  

Table 5-22 compares the wildl i fe   habi ta ts   a l ienated by four  ash  disposal 
schemes, including  provision f o r  land which would be al ienated by the ash 
transportation system. In' tota'l, the base scheme  would alienate  ap,proximately 
674 h a  (1665 acres),   including  substantial  amounts o f  mid elevation  grassland, 
Engelnann spruce - lodgepole  pine.  Douglas-firlpinegrass and aspen lhabitats,  
and  a small amount of bog habitat .  The wet plus  dry  alternative woIJld al ienate  
the same area,  plus an additional 180 ha (445 ac res ) ,   f o r  a t o t a l  o f  854 ha 
(2111 acres) .  Most of  the  additional  alienated  land would be mid e'levation 
grassland. 

The dry ash schemes  would alienate  substantially  less  land  than  the wet ash 
schemes. Dry Ash Scheme I would a l iena te  304 ha (750 acres ) ,  most of which 
(approximately 227 ha or 561 ac res )   i s  mid elevation  grassland  with the 
remainder  mostly  Douglas-fir/pis#egrass. Dry Ash Scheme I1 would aliienate an 
area of 261  ha (744 acres),   located i n  the same general  area,  ali.enating 
appro.timately the same proporticln  of wildl i fe   habi ta ts   as  Scheme I .  

Dffs i te  

All habitat  alienation  expected from the o f f s i t e   f a c i l i t i e s  has been1 considered 
under "Construction". 
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TABLE 5-22 

COMPARISON OF LAND AREAS 
ALIENATED BY ASH DISPOSAL SCHEMES 

Ash Pond P l V l  673,6 
Bare Scheme 

ConvLyanrc 
svstcn UI 

218.0 149.0 60.8 232.6 13.2 

381.5 13.2 1 . 3  

D i  f ferenca f m  
Base Scheme -180.6 - -27.5  -2.9  -148.9  -1,) 

Dry Ash 
Schenr #I 103.6 72.9  2.9  226.5  1.3 

Difference frm 
Bare Scheme t413.1  t218.O +101.2 

"~ " - - t57.9  +22.1 I l 3 . 2   - 1 . 3  



Sumnary of  Habitat A 1  ienation 

The total  amounts of   wildl i fe   habi ta ts   affected by the  operational  aspects  of 
the Hat Creek project  are  presented i n  Table 5-23. The greatest absolute 
impact in  terms  of the total   area  affected would be t o  Douglas-fir/pinegrass, 
mid elevation  grassland, ponderosa pine - Douglas-fir/bunchgrass and sagebrush 
habitats.  The greatest  proportional  impacts  are on sagebrush ( 4 7  percent  of 
the  local  study  area  resource. ),  mid elevation  grassland  (9.8  percent),  aspen 
( 4 . 2  percent),  bog ( 3 . 2  percent) ,  low elevation  grassland  (3.1  percent) and 
ponderosa pine - Douglas-fir/bunchgrass (2.8 percent)  habitats.  

The total  l and  a l ienat ion expec.ted t o   r e s u l t  from implementation  of the Hat 
Creek project  base  plan,  construction  plus  operation,  is summarized in  Table 
5-24. The greatest  absolute  impacts would be on the same four   wildl i fe  
habi ta t s   l i s ted  i n  the preceding  paragraph,  reflecting the re la t ive ly   l a rge  
areas  alienated by the mine and ash  disposal system. The sagebrush  habitat 
would be severely  depleted,  with an expected 62.6 percent  of the local  study 
area being alienated. Mid elevation  grassland would also be subs tan t ia l ly  
depleted (11.7 percent  of the to ta l  would be a1 ienated).  Three other  wild1  ife 
habitats would have more than  f.ive  percent of their   area  a l ienated:  aspen 
( 6 . 6  percent),   r iparian (6.0 percent) and  low elevation  grassland  (5.5 
percent). Four  additional h a b i t a t s  would have more than one percent o f  their 
area affected:  ponderosa  pine .- Douglas-fir/bunchgrass  (3.5  percent), bog 
(3.2 percent).  Douglas-fir/pinegrass  (1.8  percent) and  exposed rock (1.8 
percent). 

B. Noise and Harassment 

Most noise  associated  with the operation  of the project  i s  ant ic ipated t o  be 
similar t o  construction  noise. The major difference would be that  operation 
noise would be more steady and continuous  than  during  construction, and  the 
noise  sources would be more confined t o  the plant and  mine s i t e s .  'The normal 
operation of the plant  and mine would be expected  to have very l i t t l e  impact 
on most wildlife  (see  Section  5,2(b)(i)A.  for a discussion of why tinis 
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TI\BLE 5-23 

SUMMARY OF ANTICIPATED WILDLIFE HABITAT  AL,IENATION 

DURING OPERATION OF THE  PROPOSE0  HAT  CREEK  PROJE.CT (BASE  PLAN) 

WILDLIFE  HABITAT 

Loca l   S tudy   A f fec ted  
Area  Resource  Area 

Base (ha)   (ha)   A f fec ted  
Percent 

Doug las- f i r /p inegrass  

M id   e leva t i on   g rass land  

Ponderosa p i n e  - Douglas- f i r /Bunchgrass 

Sagebrush 

Engelmann spruce - Lodgepole  p ine 

Low e leva t i on   g rass land  

Aspen 

Bog 

Miscel laneous 

R ipa r ian  

Subalpine krurnmholz 

A lp ine  and 
H igh   e leva t i on   g rass land  

62,560 

5,460 

13,420 

670 

39,020 

4,760 

2,720 

650 

1,580 

1 ,040 

1,100 

3,240 

1,021 

537 

374 

31 5 

218 

149 

113 

21 

16 

11 

- 

1.6 

9.8 

2.8 

47.0 

0.5 

3.1 

4.2 

3.2 

1.0 

1.1 

- 

B i g  Sage 19,990 - - 
Brush 2,870 - - 
C u l t i v a t e d   F i e l d s  3,030 - - 
~ _ _  

TOTAL 162,110  2,775 1.7 



TABLE 5-24 

SUMMARY OF  TOTAL ANTICIPATED WILDLIFE HABITAT  ALIENATION 

BY 0PEf:ATION  AN0  CONSTRUCTION  OF  THE  PROPOSED HAT CREEK PROJECT  (BASE.  PLAN) 

WILDLIFE  HABITAT 

Local   Study  Af fected 
Area  Resource 

Base (ha)  
Area 
(ha)  

Percent 
A f f e c t e d  

Doug las - f i r / p ineg rass  62,560  1,144  1.8 

M id   e leva t i on   g rass land  5,460 640  11.7 

Ponderosa p ine  - Douglas-fir/Bunchsgrass  13,420 469 3.5 

Sagebrush  670  420 62.6 

Engelmann spruce - Lodgepole  p ine 39,020  282  0.7 

Low e leva t i on   g rass land  

Aspen 

4,760 261 5.5 

2,720 179 6.6 

B i g  Sage 19,990  132 0.7 

R ipa r ian  

C u l t i v a t e d   F i e l d s  

Bog 

Miscel laneous 

1 ,040 62 6.0 

3,030 23  0.8 

650 21 3.2 

1 ,580 16 1 .o 
Brush 2,870 6 0.2 

Subalpine  krummholz 1,100 - - 
A l p i n e  and 
H igh   e leva t i on   g rass land  3,240 - - 

TOTAL 162,110 3,655 2.3 
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conclujion has been reached). The open p i t  mine w o u l d  be f a i r l y  noi'jy a t  the 
edge o f  the p i t ,  b u t  wildlife  species have been reported t o  habituatl? t o  noise 
a n d  ac t iv i ty  of open p i t  mines and can be observed a t  the  very edge , 3 f  the 
source of noise and  ac t iv i ty  923 ;'84. We see no reason why a s imilar   habi t -  
uation  should  not  occur near the  proposed Ha t  Creek mine and  thermal generating 
plant. 

Sources of intermittent  noises would  be the blasting a t  the mine, a n d  c i r c u i t  
breakers and steam  blow-off a t  the p l a n t .  Blasting and the tripping of c i r c u i t  
breakers produce a loud sound, b u t  one w i t h  a very short   duration.  3lasting 
i s   expxted   to   occur  once every  day, and  c i rcui t   breakers  may t r i p  u p  t o   f i ve  
times ;7er day. These noises  are  similar  to the na tura l  sounds of thunder, 
thus,  nost  species  should have n o  difficulty  habituating.  Sonic booms a t  
much higher sound in t ens i t i e s  t h m  those  ant ic ipated  for  Hat Creek blasting 
had no adverse  effect  on ranch m.inkg'. However, species   that   are  hunted and 
sensi t ized t o  shooting  noises may not be able t o  habituate.  Waterfodl, 
especial ly ,  may be s t a r t l e d  by sudden noise  because  they may no t  spend enough 
time in  the  valley t o  habituate .to blasting  noise.  

Steam blow-off i s  expected  to  contribute t o  ambient  noise  in two instances: 
tr ipping of the  electromatic  pressure  release  valves on each boi ler   uni t  
(accidental)  and blowing-out o f  .the l ines ,  a cleaning  procedure.  Information 
regarding  the  frequency o f  opening  of  electromatic  valves  is  that: "The 
frequency of valve  opening is  indeterminate,  b u t  ... each unit  w i l l  l i ke ly  
t r i p  a b o u t  four  times  per  year  for a to ta l  o f  16 ventings per year.  This 
figure does  not  anticipate  the  venting  of  boilers  as p a r t  of a regular  load 
varying  procedure. Each vent ing  wil l   las t  a b o u t  1.5 seconds. , , i ' I5  

The anbient  noise  levels  associated  with the opening of the electromatic 
valves depends on wind attenuation. The critical  noise  level  necessary t o  
d i s turb  Hat  Creek wi ld l i f e   i s  un:tnown, b u t  one study  of antelope response t o  
helicopter  noise  in New Mexico ind ica tes   tha t  a noise  level of 60 d8A causes 
some reaction and  t h a t  a level o f  77 dBA usual ly   precipi ta tes  an escape 

5-90 



-I 

'. m 

-1 

" 

respcnse . Under  normal atmospheric  conditions,  noise from electromatic 
valves would exceed 60 dBA only  in the immediate v ic in i ty   o f  the plant. Under 
calm conditions,  the  worst  case  condition which could be expected  five  percent 
o f  tte time, the noise  level could exceed 77 dBA immediately  adjacent t o  the  
plant and could  exceed 60 dEA up t o  a 30 km2 a rea lz5 .  This sound would be of 
a quali ty such t h a t  i t  may d is turb   wi ld l i fe ;  i t  i s  unnatural and not suf- 
ficiently  regular  to  al low  habituation. 

94 

Blowing-out o f  the   boi ler  u n i t  would produce a noise which is   a lso  capable  of 
distLlrbing wildl i fe .  The sound would be louder t h a n  t h a t  produced by the  
elect.romatic  valves and  would be frequent  (10  times  per  day)  over a 2-  o r  
3-day period.  Habituation would be unlikely for many species, and  the pro- 
longed nature  of the disturbance  allows  for  the  potential harm to   s ens i t i ve  
species.  Nesting birds and wintering  ungulates  could be adversely  affected 
by t t i s  noise. Blowing-out of l i nes  would occur  prior t o  u n i t  s t a r t - u p   a t  the 
begirning  of  the  project  operation  and, presumably, a f te r  shutdown f o r  major 
repairs and maintenance. With no w i n d  attenuation, the sound could be heard 
over a very large  area: a level o f  60 dBA could be exceeded w i t h i n  a 200 km2 
area and  a level o f  77 dBA could be exceeded w i t h i n  a 20 km2 area115. Sound 
levels would drop  considerably i f  wind  attenuation i s  present: 60 dBA m i g h t  
be e,ceeded w i t h i n  approximately 20 km2 and 77 dEA within  only a 4 km2 area o f  
l and '15 .  The noise  levels would be eccentric,  being loudest on the side  of 
the  plant from which the steam i s  vented  (probably  east side).  

The construction  of a new main  access  road, and pipeline and transmission 
l i n e  rights-of-way and access  roads,  could  create a problem  of wildl i fe  
harassment which i s  not   direct ly   re la ted  to   the  project .  Hat Creek project 
workflrs and other members of  the  public would have access  to  areas which were 
prev.ously  inaccessible. The effect   could be to inc:rease  harassment of  wild- 
l i f e  b u t  the magnitude  of this  problem cannot  currently be determined. 

- m  

- 4  

5-91 



C. D i r e c t   E x p l o i t a t i o n  

D i r e c t   e x p l o i t a t i o n   o f   w i l d l i f e   r e s o u r c e s   a s  a r e s u l t   o f   p r o j e c t   o p e r a t i o n  

woula be expec ted   t o  be p r i m a r i l y  a f u n c t i o n   o f  changes i n  human demography 

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

demand shou ld   be   rough ly   p ropor t i ona l   t o  change i n   p o p u l a t i o n .  The expected 

changes i n  demography f o r   t h e   l o c a l   a n d   r e g i o n a l   s t u d y   a r e a s   a s  a r e s u l t  of 
the H a t  Creek p r o j e c t   a r e  summarized i n  Tab le  5-9 and p r e d i c t e d   a d d i t i o n a l  

hun te r  demand i s  p r e s e n t e d   i n   T i l b l e  5-10. 

Operation, which would  begin i n  1984 a c c o r d i n g   t o   t h e   s c h e d u l e   u s e d   f o r   t h i s  

repor:,  would r e s u l t   i n  an i n c r e a s e   o f   a p p r o x i m a t e l y  4000 people (41) pe rcen t )  

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

popu la t ion   wou ld  be approx imate ly  4.2 p e r c e n t   i n  1984.  Most o f   t h i s   i n c r e a s e  

would  occur i n   t h e  Cache Creek-Ashcroft  area. I n  c o n t r a s t   t o   c o n s t r u c t i o n ,  

r e l a t i v e l y  few  people  would  res ide  wi th in   the  Hat   Crsek  Val ley.   Only  a very  

minor  increase  (perhaps 300 peop le )   wou ld   occu r   ou ts ide   t he   l oca l   s tudy   a rea  
and w i th in   t he   reg iona l   s tudy   a r l ?a   as  a resu l t   o f   t he   Ha t   C reek   p ro jec t . *  

Operat ion i s   p r e d i c t e d   t o   r e s u l t  i n  less p r o j e c t - r e l a t e d   i n c r e m e n t a l   h u n t i n g  

pressure  than i s   c o n s t r u c t i o n ,  and the   hunters   wou ld  be d i spe rsed  among l o c a l  
communi t ies  ra ther   than  concentr i i ted  in   the  work camps (Table 5-10). The 

o p e r a t i o n   o f   t h e   p r o p o s e d   H a t   C r e e k   p r o j e c t   i s   e s t i m a t e d   t o   r e s u l t  ii t h e  
g e n e r a t i o n   o f   a p p r o x i m a t e l y  6000 hun te r   rec rea t i on  days114. 

D. Dust  and Air Emissions 

Fug i t i ve   Emiss ions  

F u g i t i w  emiss ions   ( t hose   wh ich   a re   no t   em i t ted   i n  a de f i ned   s t ream  f l ow)  

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

* S t r c n g   H a l l   a n d   A s s o c i a t e s   L t d .   p e r s o n a l   c o m u n i c a t i o n  - l e t t e r   d a t e d  
February 20, 1978. 
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emis:.ions  of su l fur ,  carbon monoxide  and hydrocarbons would r e su l t  from the 
operdtion of vehicles in the mine, along h a u l  roads,  along  access  roads, and  
in  the  vicinity of the   a i rpor t ,  b u t  these  emissions  are  expected to be minor 
and  clf no environmental  significancelo8.  Fugitive dust emissions  curing 
operr.tion would  be r e s t r i c t ed  t o  the mine operation  in  the Hat Creek Valley. 
The ciusting problem and i t s   a n t i c i p a t e d   e f f e c t  on the environment has been 
disctssed under "Construction"  (Section  5.2(b)(i)D.). 

To sttmmarize, the  inhalation  of  dust   is  n o t  anticipated t o  be d i rec t ly  harm- 
ful t o  wildlife,   with the possible exception of birds.  Oust may have an 
indirect  adverse impact on w i ld l i f e  by s e t t l i n g  on vegetation,  thereby  reduc- 
i n g  photosynthesis and  c0mmunit.y productivity.  The existence  of  suspended 
par t iculates  in the atmosphere inay have the effect  of  diminishing  incident 
solar  radiation,  causing a cooling  of  average temperatures"'. Any such  micro 
climatic changes would r e su l t  i n  a minor change in  vegetation and  consequent 
minor change in consumers ( i . e .   w i ld l i f e ) .  

Stack  Emissions 

Exhaust  gases from the  burning  of Hat Creek coal would consti tute  the major 
source of atmospheric  pollutant:; from the proposed Hat Creek pro jec t .  As such, 
the  composition  of these gases iind the way in which they  are  expected  to  dis- 
perse  in the atmosphere have  been the subject  of  intensive  study. Environmental 
Research a n d  Technology,  Inc. (ERT) developed models which predict  ground-  
level  concentrations o f  sulfur  dioxide.  throughout the year  for both the 
local and  regional  study areas'"8. Sulfur  dioxide (SO,),  although a minor 
constituent  of the exhaust gases ,   i s  the major  atmospheric  pollutant from the 
stack and was chosen as a "marker" for  al l   stack  emissions of  concern . 
The cmcentration of any other  !;tack  emission can be determined on the  basis 
of a known r a t i o  between SO2 and other pol lutantsJo6.  

108 

The E?T modelling fo r  the regional  study  area  is  based on uncontrolled  emissions 
from 3 366 m (1200 f t . )  stack"". The ERT modelling fo r  the local 'Study area 
( 2 5  k n  rad ius)   i s  more detai led than t h a t  for  the  regional  study  area. The 
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local model predicts ,  on the basis of one y e a r ' s  weather d a t a ,  hour ly  values 
of sulfur  dioxide  concentrations  for 128 s i tes   within a 25 km radium of the 
stack  throughout a year   for  each  of three  a l ternat ive  control   s t ra tegies .  . 108 

The three   a i r   qua l i ty   cont ro l   s t ra teg ies  which are  under consideration are 
described in detail  elsewhere117. For the purposes of   this   report ,  i t   i s  
suf f ic ien t  t o  describe them only  briefly and  t o  connnent on those features 
which  have a direct   bearing on the wi ld l i fe  impact assessment. 

One strategy  involves the use of  partial  Flue Gas Desulfurization (FGD).  
The proposed system  involves  passing a portion  of the flue  gas t h r o u g h  wet 
scrubbers. The result   of  this  procedure  is   that   approximately  half  of the 
SO, i s  removed  from the stack em.issions117. One disadvantage i s   t h a t  the 
temperature  of the e x i t  gas is  decreased,  decreasing  the buoyancy of the 
plume; the  present  assessment of  impact i s  based on a 366 m (1200 ft.. ) 
stack jystem. The FGD system would  have the advantage of a l so  reduc-ing 
other .;tack emissions such as  lor1 boiling  point hydrogen f lourjde an(; water 
solubl:  constituents such as hydrogen fluoride.  However, quantification  of 
such r,?ductions  in  emissions have n o t  been provided. 

The reinaining two strategies  involve  Meteorological  Control System (IYCS). 
MCS mojels have been developed for  two stack  heights: 244 m (800 f t . )  and 
366 m (1200 f t . ) .  An MCS i s  a system  of  defined  procedures  designed  to 
resul t  i n  a reduction i n  the emi5;sion of airborne  pollutants whenever rneteor- 
ologic,i l   forecasts  indicate t h a t  high  ground-level  concentrations are l i ke ly  
t o  occur1l7. I n  the case of the proposed Hat  Creek project ,  two poHution 
reduction  procedures  could be utilized:  load  reduction and  fuel  swi.tching . 117 

Load reduction  results  in a decrease  in  the amount of  coal  being burned and 
a concomitant  decrease  in  stack  emissions of all  atmospheric  pollutants. 
Load reduction has the  advantage  of  being  able to  decrease  the  production 
of  airborne  pollutants  within a matter of  minutes. Fuel switching  entails  
substituting  coal  with a below-average sulfur  content  in  place o f  the normal 
mine crlal. Fuel switching  takes  longer t o  implement ( u p  t o  8 hours t o  make 
a complete switch-over) and does not necessar i ly   resul t  in a decrease in the 
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o u t p t l t   o f  any a i r b o r n e   p o l l u t a n t s   o t h e r   t h a n  SO,. 

Oxides o f   S u l f u r  

S u l f u r   e x i s t s   i n   a p p r e c i a b l e  amounts i n  Hat  Creek  coal. When t h e  c:oal i s  

burned, some o f   t h e   s u l f u r   c o n t e n t   i s   e m i t t e d   t h r o u g h   t h e   s t a c k   p r i m a r i l y  

as s u l f u r   d i o x i d e  (SO,) which subsequently  undergoes  atmospheric  or: idation, 
u l t i m a t e l y   f o r m i n g   s u l f u r i c   a c i d   a e r o s o l s  and f i n e   p a r t i c u l a t e   s u l f a t e s  

The c lx ida t ion   reac t ions   a re   h igh ly   dependent  upon atmospher ic   condi t ions 

and  upon t h e   r e l a t i v e  abundance o f   o ther   a tmospher ic   con taminants ,   and may 

r e s u l t   i n   t h e   f o r m a t i o n   o f  a w h o l e   f a m i l y   o f   p o t e n t i a l l y   t o x i c  compounds . 
To dcte ,  however,  most s t u d i e s   h a v e   a d d r e s s e d   o n l y   t h e   t o x i c i t y   o f   s u l f u r  

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

a c i d   m i s t s ) ,   b u t   v e r y   f e w  h a v e   q u e s t i o n e d   t h e   e f f e c t s   o f   m i x t u r e s   o f  SO, 

and o t h e r   p o l  1 u tan ts .  

108, 118 

119 

I n fo rma t ion  on t h e   e f f e c t s   o f   s u l f u r   d i o x i d e   a n d   s u l f a t e  on  animals comes 

primr,rily f rom  two  sources:   ep idemio log ica l   s tud ies and s t u d i e s   o f   t h e  

p h y s i o l o g i c a l   a f f e c t   o f   t h e s e   i r r i t a n t s  on laboratory   an imals ,   main, ly  

r o d e r t s .   E c o l o g i c a l   e f f e c t s   a r e   l a r g e l y   u n s t u d i e d .  A m a j o r   s e r i e s   o f  
i n v e s t i g a t i o n s   o f   t h e   e c o l o g i c a l   e f f e c t s   o f   a i r b o r n e   c o n t a m i n a n t s   i s  i n  
p r o g r e s s   a t   C o l s t r i p ,  Montana, b u t   f i n a l   c o n c l u s i o n s   f r o m   t h e s e   s t u d i e s  will 
be u r a v a i l a b l e   u n t i l   t h e i r   a n t i c i p a t e d   c o m p l e t i o n   i n  1980 . 120 

Exper imentat ion  has shown t h a t   t h e   m a j o r   p h y s i o l o g i c a l  consequence o f   s u f -  

f i c i e n t l y  h i g h   l e v e l s   o f   s u l f u r   d i o x i d e ' "  and s u l f u r i c   a c i d   a e r o s c l s ' "  
i s   b r o n c h o - c o n s t r i c t i o n   r e s u l t i n g   i n   i n c r e a s e d   p u l m o n a r y   r e s i s t a n c e .  The 
mechenism f o r   t h i s   r e a c t i o n ,   a l t h o u g h   n o t   c o m p l e t e l y   u n d e r s t o o d ,  i s  b e l i e v e d  
t o  be r e l a t e d   t o  a decrease i n  pH123. Chronic   exposure  produces  h is to log ica l  

chances i n   t i s s u e s   l i n i n g   t h e   r e s p i r a t o r y   t r a c t ,  but: these  pH-dependent 
e f f e c t s  seem t o  be comple te ly   revers ib le   once  exposure  has  ceased . 
SulfLlr dioxide  has  been shown t o  suppress  exper imenta l   an imals '   res is tance 

t o   b z c t e r i a l   i n f e c t i o n s ,   b u t   t h e   l e v e l s   i n v o l v e d  (0.02 mg/l o r  20,COO ~ g / m ~ ) ~ ' ~  

a r e   v a s t l y   g r e a t e r   t h a n  any a n t i c i p a t e d  t o  o c c u r   i n   c o n j u n c t i o n  wit.h t h e   H a t  

119 
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Creek project.  

The determination  of threshold levels   for   physiological   effects   of  !io2 i s  
impossible  with  the  current  level of knowledge. Insuff ic ient  d a t a  preclude 
the determination o f  a dose-response curve, and interpretat ion of those d a t a  
which  have  been co l l ec t ed   i s  harldicapped by a lack o f  understanding  about 
atmos,,heric  reactions,   synergistic  relationships,  and in te r re la t ionship  of 
var ia l les   inf luencing  toxici ty  response1". I t  can be general ly   s ta ted,  
howev#:r, that   sulfur  dioxide alone i s  - no t  considered  to be especial ly   toxic  
or irri tating123.  This  fact  car1 be partly  explained by the  water   s3lubi l i ty  
of SO, and  SO: which  do not  reach  the  sensit ive gas-exchange t i s sue , j  because 
they  3re  absorbed by the mucous membranes o f  the upper respiratory  t ract  . 
Birds  generally  lack the complex nasal  passages  characteristic of m,mnals and ,  
hence, may be more susceptible t o  low levels   of  Some evide~lce  exis ts  
which suggests t h a t  b i rds  (dove!;) sustain  lung damage from atmospheric  pol- 
l u t an t s   a t   l eve l s  which are  only one-tenth of  those  required to  produce 
comparable effects   in  humans I ,  

123 

123 

Epideniological  studies  provide the most useful  information  relating  to 
threshold  levels of atmospheric  pollutants.  Epidemiological  studies have the 
advantage o f  dealing  with b o t h  hyper-susceptible and normal individuals  during 
actual  exposure  patterns.   This  natural   variabil i ty  in  susceptibil i ty con- 
s t i t u t e s  a more r e a l i s t i c   t e s t  ' than do s tud ies  on strains  of  laboratory- 
raised and  genet ical ly   s imilar  mice. These s tudies  have the  disadvantage o f  

providing an a f t e r  the fact  ana'lysis  only. A great  number of variables may 
be involved  during  exposures, and  no  way e x i s t s   t o  determine  whether an 
observed  correlation between SO, concentrations and health  is   causal or coin- 
c idental .   Signs  of   respiratory  s t ress   disease and mortality of extremely 
susceptible  individuals have been correlated  with  chronic  exposures ( a t  leas 
24 hours) of between 105 and  1500 ~ g / m 3 ' ~ ~ .  In a l l  cases, SO2 was only one 
of an unknown number and variety o f  airborne  contaminants. The U.S. Nat iona  
Air  Pollution  Control  Administration has summarized studies of exposure  of 
healt.hy adults t o  SO2 by concluding  that occupational exposure  (eight hours 
per cay  fo r  u p  t o  seven years) of 2 ppm (5700 ~ g / m 3 )  or l e s s  has no s ign i f icant  
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e f fec t  on  human health or respiratory  functions . 124 

Ecological  effects of realist ic.   exposures of ambient  airborne  contaminants. 
including SO, and der ivat ives ,  on vertebrate  animals  are  highly  conjectural. 
Some idea of the  expected  response  of  vertebrates  to  air   pollutants on wild- 
l i f e  can be gained by looking dt the ecological  effects  of SO, on other  
organisms . 
StickelZz5  l is ts   several   ecological   effects  which apply t o  a wide variety o f  

ecosystems and are produced by different   c lasses   of   pol lutants .  These e f fec ts  
are: 

( I )  simplification  of  ecosystems;  loss  of  species; 

( 2 )  a l t e r a t ion  of species  composition such that  hardy,  broadly-adapted 
"weedy" species predominate (e.g. a change from native  fauna t o  
starl ings,   pigeons,  house sparrows, r a t s  and house mice); 

( 3 )  preferent ia l   loss  o f  carnivores;  carnivores are often more sens i t ive  
to   po l lu tan ts  and are  more heavily exposed t o  po l lu tan ts   tha t  can be 
passed t h r o u g h  the food chain; 

( 4 )  reduction  of  primary  production and subsequent  ecosystem  energy 
flow. Al l  trophic  'levels are eventually affected; and 

[ 5 )  long-term  or permanent loss  o f  nut r ien t  base which i s   t i e d  up in 
the standing  crop o f  biota. 

Sme o f  these  effects  have been recorded  or  are  expected as a resu l t  o f  a i r -  
borne contaminants from coal-f i red  generat ing  faci l i t ies .  Hillman and Eenton 
nol.ed t h a t  SO, emissions  induced an undesirable change in the insect  species 
composition.  Pests, such as  aphids,   increase  in abundance while  populations 
of desirable  insects such as   paras i t ic  wasps  and pollinators  declined. Minor 
chrrnges i n  species  compositicn and ecosystem  function have been rloted among 

126 
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plants and inver tebra te  consumers as a r e s u l t  of control led exper.imenta1 SO2 
f ~ m i g a t i o n " ~ .  Lewis e t  a l l z 8  s t a t e   t h a t   " i f  a coa l - f i red  power plant  has a 
measurable  impact on the  envircnment,  there  is  every  reason t o  be'lieve t h a t  
i t  will  be reg is te red   as  an al terat ion  of  comnunity s t ruc tu re . "  

An assessment  of  impact  as  the  result  of  fumigation by the stack  emissions from 
the Hat Creek pro jec t  can on ly  be s ta ted  in  the most general term:;. Spec i f ic  
predictions  require the use of deductive log ic ,  and an ignorance of the  re la t ion-  
ship mong a la rge  number o f  var iables  such as atmospheric  conditions,  dose- 
respo'lse relat ionships ,   synergism.   var iabi l i ty   in  response within and between 
speci25, and t rophic   interrelat ionships   precludes  the  predict ion  of   specif ic  
respo:lses. 

The impact  of SO, and other l u n g  i r r i t a n t s  c o u l d  be g rea t e r  on birds than on 
mammals, and secondary  effects o f  SO, fumigation on w i ld l i f e   ( e .g .  changes 
in  vegetation)  are  expected t o  be more s i g n i f i c a n t  than are primary e f f e c t s  
(e .9 .   lung  or   eye  i r r i ta t ion and t o x i c i t y ) .  Changes i n  p lan t  spec:ies compo- 
s i t i o n  may a l t e r  ecosystem  structure and function in sub t l e  ways 
Such (changes could be expected t o  ul t imately cause changes  in  fama1  species 
comoo:;ition and  abundance. 

l i !9 ,  130 

The miiximal levels   predicted by ERT t o  occur w i t h i n  the local s tucy  area  for  
the  three a i r  qua l i ty   cont ro l   s t ra teg ies   a re   l i s ted   in   Table  5-25. These 
level:; r e f e r  t o  spec i f ic   receptor   s i tes   on ly ,  n o t  t o  the en t i re   s tudy   a rea ;  
most (ireas would have s ign i f i can t ly  lower ambient SO, concentrations. The 
maximm level  expected  for one hour i s  1730 vg/m3 f o r  the 244 m stack MCS 
o p t i o n  (Table 5-25).  This  value i s  well below the level  of  14,000 ug/m3 a t  
which most laboratory  animals  begin t o  show any response t o  s h o r t - t e n  SO, 
exposures"'.  Acute injury t o  ,wi ldl i fe  ( w i t h  the possible  exception of some 
b i rds)   as  a result o f  hourly peak exposures t o  SO, i s ,  therefore ,  n o t  
anticiDated. 

- 

Long-::errn exposures may  be  more s ign i f i can t .  The  maximum predicted 24-hour 
average i s  260 vg/m3 (Table 5-25)  which i s   h igher  than the minimum threshold 
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TABLE 5-25 

MAXIMAL GROUND LEVEL  CORCENTRATIONS  PREDICTED  FOR 

SO, WITHIN THE LOCAL  STUDY AREA 

~ ~~~ ~ 

Averatging  Time Maximum Concentration  (ug/m3) 

366m  FG[I  366111 MCS 244m I4CS 

I -hour 

3-hour 

24-hour 

Seasonal : 

w i n t e r  

.;pring 

'; urnme r 

fa1  1 

Annual 

729 

366 

208 

3.5 

6.8 

5.1 

7.2 

4.5 

1644 

647 

260 

6.0 

13.1 

9.9 

7.5 

7.0 

1 7 30 

62? 

26(J 

5.13 

17.? 

10.9 

9.? 

9. :3 

* Data from ERT"' 
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of 100 ug/m3 suggested by epidemiological s t ~ d i e s " ~ ~  The low pred.icted 
seasonal  averages  (3.5 t o  17 .2  pg/m3)  indicate  t h a t  high daily  averages would 
n o t  occur  over an extended  period of time. Because the 100 pg/m3 threshold 
applies t o  hypersensitive  individuals and t o  unknown mixtures  of  poyluted 
a i r ,  trf which SO, i s  only one constituent,  the  ambient SO, a t  ground level in 
the  local  study  area would be expected t o  have l i t t l e   o r  no d i r e c t   e f f e c t  on 
a l l  b u t  the most sens i t ive   wi ld l i fe  species. 

The pr t t e rns  of  exposure  of 24-hour averages of 100 ug/m3 or  more o f  SO, 
fo r  ttle th ree   a i r   qua l i ty   cont ro l   s t ra teg ies   a re   i l lus t ra ted   in  Maps 5-2, 
5-3 ard 5-4. These maps,present  isopleths of expected maximum 24-hour 
averace SO, concentrations b u t  do n o t  present  frequency  of  excursions. 
However. frequency of excursions above 160 pg/m3 are presented  in the ERT 
report ( E R T  Figures  5-13, 5-31, and 5-46J108 and appear t o  be closely  correlated 
with nlaximal values. 

The FCD option is   predicted t o  produce  fewer harmful episodes  than would e i t h e r  
MCS option,  with the 366 m MCS opt ion  affect ing  less   area t h a n  the 244 m MCS 
option. For the FGD s t ra tegy,  maximal 24-hour SO, levels  would exceed 100 
ug/m3 only  in  higher  elevations in the Arrowstone Hills ,   Pavilion Mountain 
north  of Robertson Creek, Marble Canyon, Chipuin Peak, and  Mt. Blustry 
(Map 5 -2 ) .  The PCB level "A" st,mdard  of 160 u g h 3  would be exceeded only  
on Chipuin Peak. 

The MCS strategy  with a 366 m st,lck would resul t   in  a much larger  area exper- 
iencing  levels  of SO, 100 ug/m3 or greater.  The Arrowstone Hi l l s  would again 
be affected  as would the  ent i re  (Clear and  Pavilion  ranges and the Cornwall 
Hil ls  (Map 5-3) .  The PCB level "A" standard of 160 pg/m3 would be exceeded 
on Mt. Blustry,  Chipuin Moun ta in ,  Marble Canyon, the  Pavilion Range n o r t h  of 
Robertson Creek and  the Arrowstone Hil ls .  The MCS strategy  with a 244 m 
stack shows essent ia l ly   the  same fumigation  pattern as the MCS with a t a l le r  
stack,  except  that  the  area which would experience 100 pg/m3 or  more  maximal 
SO2 colcentrat ions  is  larger, especial ly  in the Arrowstone and Cornwall 
h i l l s  (Map 5-4) .  
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Ihe iml~act  of SO, on wildl i fe   is   expected t o  occur  primarily,  if n o t  exclusively,  
within  the  local  study  area,  regalrdless of the air   qual i ty   control   s t ra tegy 
chosen, ERT has indicated the pclssibil i t y   t h a t  h i g h  1-hour exposure:; 
(maximum of 388 pg/m3) may occur a t  high elevations  to  the  south and south- 
west O F  the stack'". Such excursions  could impinge on bighorn sheep  range 
in the Scarped Range west of Sperlces Bridge or on mountain goat  range i n  the 
Coast llange in Management Unit 3-,16. If  the levels  of exposure indicated  for 
the  Pavilion Range extend a l i t t l e  further t o  the northwest into  the Marble 
Range, a second herd of b ighorn  sheep  could be affected.  The impact of such 
infrequent,  low-level SO, excursions on these b i g  game species  or their 
habita-ts may be imperceptible. 

The ef.Cects  of  acid  precipitation upon wi ld l i f e  are unknown. No reason 
ex i s t s  t o  expect a d i r e c t   e f f e c t  of acid  rain on wi ld l i f e ,  b u t  any changes 
in vegetation or ecosystem  function  that may occur as a result  of SO: 
outfal'l would eventually have e f f e c t s  on primary and  secondary consumers 
includ.ing wildlife  species.  A spec ia l   comi t tee ,  the Acid Rain Comnlttee, 
i s  studying the possible  long  range 

Oxides of  Nitrogen 

Nitrogen i s   emi t ted  from the stacks 

e f f e c t s  of Hat Creek sulfates .  

of coal-fired burners in the form of 
n i t r i c  oxide ( N O ) .  However, once freed  into  the  atmosphere, NO begirls t o  
oxidize t o  form appreciable  quantit ies  of  nitrogen  dioxide ( N O Z ) .  The speed 
and corlpleteness  of  this  reaction depends upon atmospheric  conditions and 
upon the  presence o f  other  reactive  airborne   on tarn in ants''^. For the 
purpose  of the Hat Creek analysis by ERT, NO and  NO, have been  assumed to  occur 
in  equdl  molar amounts in the 1 0 ~ 3 1  study  area ( a l though  NO2 has 1.8  times the 
molecuiar mass of N O )  and t o  be 80 percent NO, and 20 percent in NO in the 
regionill  study  area . 108 

Ni t r i c  oxide (NO), although  toxic a t  high  concentrat ions,   i s   far  less toxic  
t h a n  nitrogen dioxide"" 13', and a t  ambient  atmospheric  levels NO i s  n o t  an 
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i r r i t m t  and has not  demonstrated  adverse  health  effectsZl9. The primary 
danger  presented by NO i s   i t s  tendency to   ox id ize   in to  the more virulent  NO,. 

Nitroqen  dioxide (NO,) i s  not  only more toxic t h a n  n i t r ic   ox ide ,  but: appears 
t o  be  more toxic t o  animals t h a n  i s  SO,. Previous  studies on NO, a re   s imi la r  
t o  thme for SO, except  that NO, seems t o  have received  less  at tention. 
Synercism between NO, and SO, do'es not seem t o  have been studied  despite 
the  prevalence of  physiological  'studies on SO, alone, NO, alone, or e i t h e r  
i n  conlbination with  particulates, ,  

NO2 is   relatively  insoluable  in  water,  so i t  i s  n o t  absorbed by the naso- 
pharyngeal  mucosal19; the lungs  are  not protected from i r r i t a t i o n  by NO, 
as from 502. Exposures t o  h i g h  concentrations  of NO, have been demonstrated 
to   decrease  the  abi l i ty   of   lungs  to   c lear   i tsel f   of   par t ic les  and debrisz32, 
and  to  profoundly  affect   the  histological  structure and the functioning of  the 
1 ungs z32J 133J z 3 4 .  Chronic  exposure, a t   l eve l s   o f  NO, as  low as 940 pg/m3, 

produces permanent emphysema-like injury 1313 13'. Four-hour  exposures  of 
rabbi ts   to  470 pg/m3 of NO, for   s ix   successive days r e su l t  i n  i r revers ib le  
changes i n  l u n g  collaged3.1. 

A po te l t i a l ly  more ser ious   e f fec t  of NO;! exposure i s   the   inh ib i t ion  o f  the 
l u n g  aq t ibac ter ia l  defense mechanisms  making affected  animals more suscept- 
ible t l o  lung infections ' l g J  13'. Exposure to  NO, could have serious 
implic,ations on w i l d  populations which are  already  susceptible  to lung disease. 
No adequate  dose-response  information can be given because of the d ispar i ty  i n  
physicdl  condition which may e x i s t  between well-fed;unstressed  labol-atory 
mamnal:; and  free-living  wild  aninials. 

Epidemiological  studies have shown that  lung-related  health problems begin 
t o  be observed a t  NO, levels  of between 117 and 205 ug/m3, and a t  118 and 
156 pg,'m3, and a t  113 pg/m3 (24-hour averages)13'. No adverse human health 
effects appear t o  have been correlated  with ambient levels o f  94 ug/m3 or  
l e s s  . ll!) 
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The aJ tho r s  are n o t  aware of any specific  ecological  studies  releva,l t  t o  the 
effec.ts  of NO2 on wildlife.  Expectations are that  adverse  ecologic,al  effects 
of NO,! would be essentail ly  sim.ilar t o  those  discussed  for SO2. 

NOz appears  to  present more of a direct th rea t  t o  w i ld l i f e  t h a n  SO2 because: 

1:1) the effects   of  NO2 occ:ur a t  lower  concentrations; 
( 2 )  the physiological  effect  of NO2 i s  often i r revers ib le ;  
( 3 )  NO2 has been proven t o  lower res i s tance   to  l u n g  infect ions;  and 
( 4 )  these   e f fec ts  have been demonstrated a t   l e v e l s  which could 

r e a l i s t i c a l l y  occur in  polluted  ambient  air. 

The.specific  levels  of NO2 expected t o  occur  as a result Of stack enlissions 
from the Hat Creek pro jec t   a re  somewhat d i f f i c u l t  t o  predict  because the 
two control   s t ra tegies ,  FGD and K S ,  dur ing  fuel  switching would be expected 
t o  a1 t@?r 1102/S02 r a t i o  such t h a t  NO2 would be more prevalent th'an would be 
predicted on the basis  'of the concentration o f  SO2. The FGD case may be 
especidlly  misleading i n  t h i s  regard. Nevertheless,  the  predicted maximum 
id0 concentration  for var ious averaging  times are presented i n  Table 5-26. 2 

The predicted  concentrations  of NO2 l i s t e d  in Table  5-26 indicate t h , a t  the 
minima'l NO2 l eve ls ,  which have been recorded t o  produce i r revers ib le  changes 
t o  experimental  animals  (470 ug/m3),  would be exceeded by only  1-hour averages. 
One-hour averages  are  predicted t o  reach a t   l e a s t  675 ~ g / m ~ ~ ' * ,  neafly 50 
percen.: higher than the experimefiltal minimum. Whether a repeated  series  of 
such 1-hour  exposures  wouldoccur, o r  i f   i f  did  occur would produce harmful 

e f f ec t s  on wildl i fe   species  Cann0.t be ascertained, b u t  i t  shou ld  be rsmembered 
t h a t  50% wild l i fe  may, by v i r tue  o f  gene.tics o r  physical  condition, be much 
more s e l s i t i v e  t h a n  experimental  'laboratory  mamais.  Free-living,'  exl?rcising 
animals would respire  more t h a n  would sedate  laboratory  animals 
and ,  hence, would be exposed t o  more molecules of pol lutant  and would show 
ef fec ts  a t  lower  ambient leve ls ;  this pr inciple  h a s  been experimentally 
ver i f ied in t h e   l a b ~ r a t o r y ' ~ ~ .  Maximum 3-hour and 24-hour averages  are  also 
anticipated t o  exceed the 94 u g h 3  dosage b u t ,  on the basis  of  epideixiological 

5-103 



TABLE 5-26 
MAXIMAL GROUND LEVEL CONCENTRATIONS PREDICTED FOR 

NO2 WITHIN THE LOCAL STUDY AREA* 

~~ 

Averaging Time 

~~ 

Maxirlum Concentration (ug/m3) 

366m FGD** 366m M E * * *  244m  MCS1~** 

1 -.hour 
3-.hour 

24- hour 
Seasorial : 

winter 
spring 
s tlmr 
f a  11 

Annual 

2 84 
143 
81 

1.4 
2.7 
2.0 
2.8 
1.8 

641 
252 
1 D l  

2.3 
5.1 
3.9 
2.9 
2.7 

6 75 
243 
101 

2.3 
6.7 
3.6 
3.6 
3.6 

* Data  from ERTIO~ 

** Values probably too low because FGD would probably alter S02/N02 
r a t io  i n  a  manner which has not been adjusted for i n  ERT concentra- 
t i o n  estimates. 

*** Values  probably  marginally l o w  because use of coal-switching  option 
would lower  emissions  of SO2 b u t  not o f  NO,. These values are  based 
on an assumed constant SOz/N02 ra t io .  
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studies,   appear  to be safe   for  humans. Again,  the  reponse  relationship 
cannot. be ascer ta ined  for   wildl i fe .   I t   i s   impossible ,  however, to  give 
assurance  that no direct   in jury t o  wi ld l i fe  would occur  as a r e su l t  o f  
fumigation from NOZ from the proposed Hat Creek Power plant. 

An especial ly   per t inent   data  gap i s  the  lack o f  knowledge about the syner- 
g i s t i c   e f f ec t s  of SO2, NOZ and par t iculates .  H i g h  levels  of  al l   stack 
emissions  are  expected t o  be s t rongly  correlated;   in   fact  a correlation 
coeff ic ient  of 1.0 has been assurned i n  the ERT a i r   q u a l i t y  modelling . 108 

Even though fumigation by SOz alone  or NOz alone may not be su f f i c i en t   t o  
injure  wildlife.   the combination may be. 

The pattern  of NOz fumigation is   therefore ,   s imilar   to   the  pat tern o f  SO2 
fumigation  presented  in Maps 5-2 to  5-4. However, because.NO2has been shown 
t o  produce awte ,   i r r eve r i sb l e   i n ju ry  for repeated  exposute  time  as  short  as 
four  hour^'^', 3-hour averages o f  NOZ have been  mapped to  obtain an .idea of 
the  area  potentially  affected by this component of stack  emission. The 
specif-lc  pattern of  3-hour  exposures for   the proposed Hat  Creek p ro jec t   i s  
depictcd  for  the 366 m stack MCS on  Map 5-5 and for  the 244 m stack MCS on 
Map 5 - 6 .  The FGD w i t h  366 m stack has not been  mapped, b u t  would presumably 
resemble  the 366 m stack MCS exposure  pattern. 

The value  of 80 pg/m fo r  a  3-hour  average has been a r b i t r a r i l y  chosen,  partly 
on the bas is  o f  the  level of  94 ".g/m3 of NO2 being  the  threshold o f  response 
indicated by epidemiological  studies13', and below which direct   in jury t o  
most w i l d l i f e  species would not be expected. I t   i s  an ulta-conservative 
figure. Maps 5-5 and  5-6 indicate  the  portion of the local  study  area in 
which this  level  could be exceeded. The mountainous te r ra in  t o  the  west and 
south would  be affected,  including  the  Pavilion Range, Clear Range and. Corn- 
wal l  Hills. The elevated NO2 levels  appear  to bextend  a l i t t l e   t o  thlc north- 
west i n t o  the Marble Range, an  unknown distance  to  the south and  soutllwest 
in  the  Clear Range, and perhaps  across the Fraser  River  to  the  Coast lulountains. 
Concentrations of a t   l e a s t  160 u g h  for   three hours are  expected t o  occur i n  

3 

3 
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the  Ptvilion Range, Cornwall Hi l l s  and throughout most o f  the  Clear Range. 
?hree-hour  concentrations  of 240 pg/m3 for  three  hours  are  expected  in  the 
higher  elevations  of the Clear Range and Cornwall Hi l l s .  The  244 m stack 
MCS stows e s sen t i a l ly  the same pattern  as  does the 366 m stack MCS option, 
except, that   the  244 m case shows a greater  area  affected by N O 2 ,  indicating 
t h a t  the Arrowstone Hi l l s  may a l so  be affected by  low (between 80 and 160 
pg/m3)  levels   of  NO, fumigation. 

Hydrocarbons 

f 

I 

m 

I 

a 

1 

1 

The effects  of  residual hydrocarbons on t e r r e s t r i a l  fauna have apparently not 
been i n ~ e s t i g a t e d ” ~ .  Some evidence exists t o  suggest  that some poker plant 
hydrocarbon emissions,  polycyclical  aromatic  hydrocarbons, may be carcino- 
genic’37. However, the dosage required  to  produce  experimental tumors  has been 
enormously greater  than  those  occurring i n  severely  polluted ambient a i r  . 
Based on the predicted 0.017 r a t i o  of  total  hydrocarbonlS02  emissionslo8, the 
maximm predicted  1-hour  ground-level  hydrocarbon  concentration  for  the 366 
m stack MCS i s  28 ug/m3 and the maximum annual  average i s  0.12 ~ g l r n 3 ” ~ .  These 
values are  extremely low i n  comparison t o  levels which are  suspected  to be 
harmfLl on the  basis  of  tests on laboratory  Therefore, no reason 
exis ts   to   expect  harmful ecological  effects from predicted levels of  hydro- 
carbon emissions from the Hat Crsek project. 

119 

Carbon  Monoxide 

Emiss ions  o f  carbon monoxide  frotn the s tack  are  assumed t o  be 5.6  percent  of 
the  uncontrolled SO, emissions1o9. Based on this r a t i o  and on the  ambient SO2 

l eve ls  pred.icted by ERTIo8, the lnaximum predicted  ground-level  concentrations 
of carbon monoxide are: 

1 -hour 
3-hour 

24-hour 
annual 
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A t  low leve ls  such as  these no i.npact would be expected on t e r r e s t r i a l  
ecosystems from carbon monoxide emissions . 219 

Ozone __ 

Ozone i s  a highly  reactive compound which can  be formed i n  the  presence of 
NO, a rd   u l t r av io l e t   l i gh t .  Because of the expected NO/NO, r a t i o  anc! low level 
of  ult .raviolet   radiation, ozone levels  i n  the  Hat Creek plume are  n o t  expected 
to   r i ce  above ambient levels'". Therefore,  terrestrial  ecosystems would not 
be aff'ected. 

Par t iculates  and 'Trace Elements 

Par t iculates   are  predicted t o  be emitted from the   s t ack   a t  the r a t e  of  approx- 
imately 40,000 kg (88,000 lbs . )  per day; the predicted  particulate/SO,  ratio 
i s  0.12'". Based on t h i s  r a t i o  and on the ERT project ions  for  maximum 
ambient SO, concentrations"',  tlie maximum ground-level pa r t i cu la t e  concen- 
t ra t icns   for   the  worst   case  analysis   are:  

1 -hour  average 208 pg/m3 

3-hour  average 75 d m 3  
24-hour  average 31 u4/m3 

annual  average 1.1 ug/m3 

These maximal levels   are   insignif icant  when compared to   the  par t iculate   levels  
expected from fugitive  sources, *ind any e f f ec t s  would be expected t o  be over- 
shadowed by d u s t  from other  sources.  There i s  no evidence t o  suggest  that 
w i ld l i f e  would be affected by par t iculates  or by the  specific  trace  elements 
present  within themz3'. However, some evidence  exists which suggests  that 
par t iculates  may potentiate the e f f ec t s  of other   gaseous  i r r i tants ,  perhaps 
by catalyt ic   oxidat ion of a gaseous i r r i t a n t ,  e.g.   sulfur  dioxide  to  sulfuric 
acid . 119  
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F l u o r i n e  

The e r l i s s i o n   o f   f l u o r i n e   f r o m   t h e   H a t   C r e e k  power p l a n t   i s  an i s s u e   o f   p o t e n t i a l  

environmental  concern.  Airborne  f luorides  have  caused more  worldwicle damage 

to   do r les t i c   an ima ls   t han   any   o the r   a i r   po l l u tan t139 .  The pr imary  pa.thway f o r  

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

w a t e r .   I n h a l a t i o n   o f   f l u o r i d e   f r o m   t h e  atmosphere  contr ibutes a n e g l i g i b l e  

amount t o   t h e   t o t a l   f l u o r i d e  intakeJ4’. F l u o r i n e   i n t o x i c a t i o n   o f   a r i m a l s   i s ,  

t he re fo re ,   expec ted   t o  be t h e   r e s u l t  o f  chronic ,   low- level   env i ronmenta l  

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

PI 

. I  

*Chronic  environmental   exposure t o   e l e v a t e d   l e v e l s   o f   a i r b o r n e   f l u o r i d e   r e s u l t s  

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

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

inges ted  as dus t  on the  surface #of p lan ts ,   i s   t hen   abso rbed   by   he rb i vo res   o r  

p o l l i n a t o r s   w h i c h  consume t h e   p l ’ m t s .  

I n  v e r t e b r a t e s ,   f l u o r i n e   i s   a c c u m u l a t e d   a l m o s t   e x c l u s i v e l y  i n  s k e l e t a l  

t i ssues  and n o t   i n   s o f t  tissues””.  Excess f l u o r i n e   w h i c h   i s   n o t   i n c o r p o r a t e d  

i n  s k e l e t a l   t i s s u e s   i s   r a p i d l y   C a r n i v o r e s   w h i c h  consume ve r te -  

b r a t e   p r e y  and t e n d   t o   r e c e i v e  less env i ronmen ta l   exposure   t o   f l uo r ine   t han  

do t h e i r   p r e y  because t h e   a c c u m u l a t e d   s k e l e t a l   f l u o r i n e   i s   r e l a t i v e 1 . y   i n s o l u b l e  

and,  hence, n o t   a b s o r b e d .   T h i s   s i t u a t i o n   i s  an e x c e p t i o n   t o   t h e   r u l l ?   f o r  
t r o p h i c   t r a n s f e r   o f   t r a c e  elemen.:s; carn ivores  are  usual ly   exposed more than 
a r e   t h e i r   p r e y   s p e c i e s  . 125 

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

have  the  highest  body  burdens o f   f l u o r i n e 1 4 ”  14‘, b u t   t h a t   h e r b i v o r o u s  and 
carn iv3rous   insec ts   a lso   have  e leva ted   f luor ine   leve ls14 ’ .  Hence, f l uo r ine  

appears t o  be t r o p h i c a l l y   t r a n s f e r a b l e   v i a   i n v e r t e b r a t e s ,  a conclusion  which 
i nd i ca tes   t ha t   i nsec t i vo rous   ve r teb ra tes ,   such   as   b i rds ,   cou ld  be suscep t ib le  
t o  env i ronmen ta l   f l uo r ine   accumu la t i on .   F luo r ide   po i son ing   o f   w i l d l . i f e ,  when 

i t  occurs, seems t o   a f f e c t   u n g u l t l t e s   b e f o r e  i t  af fec ts   most   o ther   spec ies  , 
a f f e c t i n g  them i n  such a way as t.o p rov ide  a warning o f  impending dariage. 

140 
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* 
Ungulates  vary i n  i n h e r e n t   s e n s i ' t i v i t y   t o   f l u o r i d e   i n g e s t i o n ,   b u t   a l l  show 

the sane p a t t e r n   o f   r e s p o n s e   t o   c h r o n i c ,   s u b - l e t h a l ,   e x c e s s i v e   f l u o r i d e  

i n g e s t i o n 1 4 ' :   M o t t l i n g   o f   t o o t h  enamel appears i n  animals  exposed  bt fore 

too th   kve lopment   occurs ,   fo l lowed  by   denta l   les ions   and  denta l   abnormal i t ies  

which :an cause d i f f i c u l t y   i n   o b t a i n i n g  and process ing  food14'. I n g l s s t i o n   o f  

f l u o r i n e  can  cause  bone l e s i o n s   i m d   m i n e r a l i z a t i o n   o f   t e n d o n s   r e s u l t i n g  i n  

" 

-I 

- lamene,;~'~'. I f  f l u o r i n e   i n g e s t j o n   i s   s u f f i c i e n t l y   h i g h ,   a p p e t i t e   i ~ n p a i r m e n t  

" a r a p i d   d e t e r i o r a t i o n   o f  health'"'. F l u o r i d e   l e v e l s   i n   f e e d   s h o u l d  be kep t  

occurs  and  the  animal  ceases t o   e a t   p r o p e r l y ,  a s i t u a t i o n  which t h e n   l e a d s   t o  

below '40 ppm t o  e n s u r e   t h e   h e a l t t l   o f   b e e f   c a t t l e ,  a s e n s i t i v e  specie!; . 1 4 3  

*I 
The art?a  expected to   rece ive   the   h ighes t   annua l   average  concent ra t ion  o f   f l u o r i n e  

i s  i l l u s t r a t e d  i n  Map 5-7. Th is  map shows t h a t   t h e   a r e a   p o t e n t i a l l y   a f f e c t e d  

b y   f l u o r i n e   e x t e n d s   o u t s i d e   t h e   l o c a l   s t u d y   a r e a   t o   t h e   A r r o w s t o n e   H . i l l s  and 

on beyond the  Deadman R i v e r   t o   t h e   T r a n q u i l l e   P l a t e a u .  The o p e r a t i o n   o f  a 

-I 

-a c o a l - f - r e d   t h e r m a l   g e n e r a t i n g   p l a n t   w h i c h   e m i t s   1 8   k g l d a y  (40 lb/day:l  from a 

*I w i l d l i f e .  

160 m I525 ft.) s tack  has  been shown t o  c a u s e   e l e v a t e d   f l u o r i n e   l e v e l s   i n  

*I 
The pr< ,c ise  amount o f   f l u o r i n e   w h i c h   w o u l d  be emi t ted  f rom  the  s tack  cannot  

be cur ren t ly   de termined.  However, wors t   case   ana lyses   i nd i ca te   t ha t   env i ron -  
mental damage from  Hat  Creek  f luor ide  emissions  would  be  minor (see F o r e s t r y  

Repor t ] .   Because  env i ronmenta l   f luor ine  accumulat ion i s   d i f f i c u l t  
t o  precictl'', f l u o r i n e   s h o u l d  be moni tored i n  t h e   H a t  Creek  ecosystem i f  

.-  

- the  prc   ject   proceeds.  

- 
Coo l ing  Tower Emissions 

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

from  the Thompson R i v e r  . Waste heat  would be d ispersed  by   evapora t ive  
c o o l i n g .   I d e a l l y ,   h e a t  and water  vapour  would  be  the  only  emissions  f rom 
c o o l i n g   t o w e r s   b u t   t h e   a c t u a l   o p e r a t i o n   o f   s u c h   t o w e r s   i n e v i t a b l y   r e s u l t s   i n  

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

p a r t i c u l a r l y   s a l t s ,   i n   t h e   s t r e a m   o f   a i r  and water  vapour  which  the  towers 

- 65 
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emit . I 4 5  

Cooling of the plume causes  condensation which would r e s u l t  i n  a v i s ib l e  plume. 
The  plume  would contain  saline  ,derosols whose chemical  composition would 
r e f l e c t   t h a t  of  the  cooling  water used and  whose deposition would occur 
around  the s i t e  of the cooling  towers. ERT has  provided a prediction of the 
maxinum deposit ion  for  four  al ternative  cooling tower designs 145 . 

Four round mechanical d r a f t  towers  51,400 kg/km2 
Four rectangular mechanical d r a f t  towers  24,150 k g /  km2 
Two natural   draft   towers 4,717 kgfkm2 
Four natural   draft   towers 8,760 kg/km2 

In  a l l   cases  the deposit ion  rate would drop t o  560 kg/kmZ/year w i t h i n  three km 
of  ttle  towers. I t  should be noted t h a t  a l l  four opt ions  resul t  i n  the same 
amour,t of so l id s  being emitted; the difference i s  i n  the   pat tern of: deposition. 
Natural draft  cooling  towers would disperse the  solids  over a wider area  than 
do wchanical  draft  towers, resulting i n  a greater  area being affected  but a 
lower maximum deposit ion  rate . 145 

The e f f ec t s  of sa l t   depos i t ion  on the  environment i s  dependent upon the  com- 
position of the component salts''6. Because of  the  lack of information on the 
e f f ec t s  of  cooling  tower s a l t s  on ecosystems and  a total   lack of information 
on the  effects  o f  s a l t s  w i t h  the  specific  ionic composition of the expected 
Hat Creek project cool ing tower d r i f t ,  very l i t t le   quant i ta t ive  information 
can be generated  concerning t h e '  environmental  impact of the  cooling  towers. 
L i t t ' l e   o r  no direct ,   adverse impact would be expected on wildlife.  Cooling 
tower dr i f t   deposi t ion may i n  fact  provide a source  of s a l t s  and minerals t o  
wildlife  species  and, i n  th i s  respect, may have a posit ive impact on wi ld l i f e .  

Indipect  impacts from cooling tower d r i f t  i s  expected t o  be much more s ignif-  
ican t  than i s   d i r e c t  impact. The moisture and heat i n  the cooling  tower 
plume could create  a marginally  different micro  climate  near the towers, 
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which could r e su l t  in  changes i n  vegetation. Any such changes would even- 
tually  affect   the  wildlife  resource.  Such an a l t e r a t ion  in cornunity  structure 
would be d i f f i cu l t   t o   desc r ibe  based on available  data.   Predicted  salt   deposi-  
t ion r,ltesId5 suggest  that  some ?,dverse  effects on vegetation  could  occur 
u p  t o  3 km from the towers. and t.hat some effects could  reach  greater  dis- 
tances.'16. I t  is  not  possible  ta  quantify either the vegetational  response 
or  the  subsequent wildl i fe  response t o  cooling  tower drift deposition on the 
basis of available  data. 

E. Waste Disposal 

The operation o f  the mine and plant would produce large volumes of  waste 
materials  that   require  disposal.  The mine would produce  overburden, u/aste 
rock and subgrade  coal. I f  a  coa'l beneficiation  plant i s  required, p l a n t  
t a i l i ngs  would a l so  need disposal. The power plant i s  expected to  generate 
large  quantities  of  fly  ash and  bclttom ash. I f  a flue gas desulfurization 
scrubbee  system i s  employed, a large  quantity  of  scrubber  sludge would a1 so 
be produced and require  disposal.  Scrubber sludge and beneficiation  plant 
tailing!;  disposal  are  not  considered i n  t h i s  report ,  

The vasi. quantities  of  waste  materials from the mine would require  large 
waste dt'mp areas. Groundwater, rainwater o r  snowmelt could become contamin- 
ated  with  leachates  if  allowed t o  flow through the crushed rock or rock-coal 
mixture.  Consequently, dumps have been designed t o  minimize the flow o f  
potentially  contaminated  water i n t o  the surrounding  land. A system  of 
drainage  ditches has been planned tiround the  perimeter  of each  waste  area . 86 

These ditches would catch  surface and near-surface  runoff  waters and funnel 
them i n t )  lagoons (six  of which are: currently  planned) which  would serve  as 
sedimentjtion  basins. Some treatment  of  the  water may be necessary i n  these 
lagoons .md some of the lagoon  water would be used for industrial  purposes, 
b u t  the "emainder would be discharged i n t o  Hat Creek , 146 

Several  xhernes have been devised to   dispose of ash from the  plantB5 (see 
Section  !i.Z(c)(i)A. and Figure 5-1 for  descriptions of a l ternat ives) .  Dry 
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ash dumps would be s imi l a r  t o  waste dumps and would be treated  accordingly. 
A perimeter  drainage  ditch would be constructed  to  catch  runoff and jeepage 
waters and channel them into  treatment  lagoons. 

I f  the wet ash  disposal pond opt'ion i s  chosen, the ash would be transported 
i n  sluv-y form t o  a l a rge   s e t t l i ng  pond . Supernatent  water would x l o s t  
by evalloration  or  reused  for  the  sluicing  of  ash. Presumably the  bottom o f  the 
ash pond  would  be l i ned  w i t h  a layer  of  impervious  clay t o  prevent  seepage o f  
ash pond l iquids   into existing ground aquifers146. The ash pond  would a l so  
have a perimeter  ditch b u t  th i s  di tch is  intended t o  divert unpollutl2d waters 
away from the  ash pond . 

86 

146 

The p h n t  i t s e l f  would operate  in a "no liquid  discharge mode"; under normal 
conditions make-up water used would equal  water lost   to  evaporation 31us water 
used d d r i n g  the conditioning  of  "dry"  waste  materialsa5. All  waste !water from 
the pl mt drainage  systems would be i o l l e c t e d  i n  a deep retention poiid  and 
evaporlted . 85 

The yard and plant   f loor   drains  would be kept separate . Waste water from 
the p h n t  f loor   drains  would  be collected i n  a deep retention pond aid evapor- 
ated . The yard  drainage i s  nol: considered  to be a waste  and,  therefore, 
would not be t reated . I f  an emergency coal p i l e  i s  necessary a t   t : i e   p l a n t  
s i t e ,  'drainage from i t  would be 1:reated and then  discharged  to  receiving  waters 
o r  reu;ed i n  the power plant . 

85 

85 

85 

85 

Neither  the  plant  nor  the mine, 21s currently  planned, would release  toxic 
l iquid  wastes   direct ly   into a t e r r e s t r i a l  ecosystem. Any impacts on wildl i fe  
a t  t h i s  phase would  be expected ':o be a d i r e c t   r e s u l t  of consumption of  polluted 
waters  or the consumption o r  orgimisms  growing therein.  Later, d u r b g  revege- 
tation,  the problem of consumption  of toxic  vegetation may apply t o  lupland 
ecosystems  (discussed  under "Decommissioning" (Sect ion  5 .2(d)( i )C.)) .  

Several  bodies  of  potentially  po'lluted  water  exist, the most notable  of which 
are ths? ash pond, drainage  ditches,  lagoons and any additional  retention ponds. 

5-112 



These  w,jters may contain  chemicals;   leached  f rom  the  coal ,   ash,  overburden  or 

waste r ~ ~ c k .  The p o t e n t i a l   f o r   t h e s e   r u n o f f   w a t e r s   t o   i n c l u d e   t o x i c   c o n c e n t r a -  

t i o n s  O F  t r a c e   e l e m e n t s   w o u l d   e x i s t   d u r i n g   o p e r a t i o n   b e f o r e   t h e  exposed 

m a t e r i a l s   c o u l d  be covered  by a l d y e r   o f   t o p s o i l ,   p l u s  till o r   c l a y ,  (and i n  

a s h   s e t t l i n g  ponds  where  evaporat.ion  can  concentrate  solutes. 

The p r e c i s e   c o n c e n t r a t i o n s   o f   s o l u t e s   c o n t a i n e d   i n   r u n o f f  and  seepage waters 

cannot be accu ra te l y   p red ic ted  because o f   t h e   l a r g e  number o f   v a r i a b l e s  in-  
v o l v e d   i n   t h e   l e a c h i n g  process138,. S i m i l a r l y ,   t h e   t o x i c i t y   o f  a given  element 

wou ld   a lso  depend  upon a l a r g e  number o f  unknown fac tors ,   such as the  chemical  
form o f  the   tox icant ,   spec ies .  age, sex   and  phys io log ica l   s ta te   o f   the   o rgan-  

i sms,   pas t   h is to ry   o f   exposure ,  and the  presence o f   s y n e r g i s t i c   o r   a n t a g o n i s t i c  

chemicals. Hence,  one  can make n o   d e f i n i t i v e   s t a t e m e n t s   r e g a r d i n g   i m p a c t s ,  

b u t   p o t e n t i a l   t o x i c a n t   p r o b l e m s   c o u l d   b e   i s o l a t e d  now and mon i to red   t o   assu re  

aga ins t   env i ronmenta l   degradat ion .  

To beg in   w i th ,   t ox i c i t y   p rob lems   assoc ia ted   w i th   was te   d i sposa l   wou ld  be 

expected t o  s tem  p r imar i l y ,  i f  n0.t s o l e l y ,   f r o m   t r a c e e l e m e n t s   f o r   a l l   d r a i n a g e  

waters   except   perhaps   those  f rom  the   p lan t .   Dra in   sys tems  o f   the   p lan t  may 

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

I n   o rde r   t o   de te rm ine   wh ich   t race   e lemen ts   p resen t   t he   g rea tes t   po ten t i a l  

e n v i r o n m e n t a l   p r o b l e m s ,   t h e   t r a c e   e l e m e n t s   l i s t e d   i n   t h e  ERT t race  e lement  
r e p o r t  have  been so r ted  o u t  on t h e   b a s i s  of t h e i r   b i o l o g i c a l  e f f e c t s .  Eighteen 
elements  have  been  considered:  antimony  (Sb),  arsenic (As), beryl l ium (Be), 

boron ( B ) ,  cadmium (Cd),  chromium  (Cr),  cobalt  (Co),  copper (Cu), f l u o r i n e  ( F ) ,  
l e a d   ( F b ) ,   l i t h i u m   ( L i ) ,   m e r c u r y  (Hg), n i cke l   (N i ) ,   se len ium  (Se ) ,   t ha l l i um 

O l ) ,  t i n  (Sn),  vanadium ( V )  and z inc   (Zn) .  These  elements  were f i r s t   c a t -  
e g o r i z e d   a c c o r d i n g   t o   t h e i r  known t o x i c i t y   t o   v e r t e b r a t e s   i n t o  one o f  t h ree  

c lasser :   h igh,  medium o r  low. The b i o l o g i c a l   p e r s i s t e n c e   o f   t h e   e l e m e n t s  
was a lso  cons idered.  Some elements  can  be  excreted  more  rapidly  than  they  are 

abso rbed   th rough   the   gu t ,   wh i l e   o the rs   a re   exc re ted   re la t i ve l y   s low ly   i n  com- 
pa r i so r l   t o   up take .  Those  wh ich   a re   re ta ined  the   longes t   tend  to   accumula te  
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in vertebrates even when ambient levels   are   qui te  low (bioaccumulation); 
some o f  these  bioaccumulative compounds also become increasingly  concentrated 
as they pass upwards in a food chain  (biomagnification). Although b io -  
accumulation and  biomagnification are b o t h  functions of the  rates of assim- 
ilation  versus  excretion and  can vary great ly  in degree,  the  trace elements 
have been scored  either  yes or no,  depending upon whether bioaccumula.tion has 
been rxo rded   fo r  t h a t  element.  Finally, the trace  elements were scored 
according t o  t he i r   r e l a t ive   t ox ic i ty  t o  plants and animals.  This  character- 
i s t i c  Ellows for  the likelihood of elements t o  be found in toxic  accumulations 
i n  p la r t   t i s sues .  

Eight of the 18 trace  elements (As, Be, Cd, Hg, Pb,  Se, T1 and V )  are  consid- 
ered to be highly  toxic t o  ver tebrates;  seven ( B ,  Co, Cr, F, N ,  Sb arid Sn)  
moderately  toxic; and three ( C u ,  Li  and Z n )  of low toxicity'38' 147. Only f ive 
elements (As, Cd, Hg, Pb and T 1 )  are characterized by having  high potential  
for  bioaccumulation  in  terrestrial  vertebrates 239 147. These elements can be 
natura ' ly  grouped into  four  categories  of  toxicity  (Table  5-27). 

Elemen1;s in toxicity  Class A have a very  high  potential  for  serious  environmental 
contam.nation th rough  a multiple  of  contamination routes. Class B elements  are 
excreted  relatively more rapidly  than  they  are  absorbed a n d ,  consequently, 
insidious  chronic  effects of low-level  dosages  are n o t  expected t o  be as  
much a problem as  with  Class A elements. However, Class B elements nay reach 
t o x i c  . eve ls  i n  vegetation, even though the leve ls  i n  s o i l  a n d  water are low 
enough for   sa fe   d i rec t  consumption by wildlife.  Classes C and  D elerients would 
require h i g h  ambient levels  before  impacts on wi ld l i fe  would be expected t o  
occur. 

Types ,md concentrations  of  trace  elements  possibly  occurring in runoff and 

leachate  waters  are  obtainable by comparing the  leacha te   t es t s  by Acres'4s 
with known toxic  levels  of  trace  elements  (Table  5-28). Actual expected 
field  :oncentrations are unknown, b u t  ERT'38 reported  potential  leachate 
concentrations of  As, Cr, C u ,  V a n d  Zn t h a t  indicate  trace element  concen- 
t ra t ions  could be u p  t o  four  times the values  reported  in  Table 5-28,. 
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TABLE 5-27 
CHARACTERISTICS OF TRACE  ELEMENT TOXICITY 

TO VERTEBRATES 

H i g h   P o t e n t i a l   f o r  
T o x i c i t y  T o x i c i t y   t o  Bio,-accumulation 

Class Ver tebra tes  i n  Terres tri a1 
ve r teb ra tes  

Elements 

A H igh  Yes As, Cd, Hg,  Pb, T1 

B High No Be,  Se, V 

C Moderate No B, Co, Cr, F ,  N i ,  
Sb, Sn 

0 Low No Cu, L i ,  Zn 
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m A 
Cd I 

AI B 

Pb A 

st 8 

Be B 

11 8 

V B  

c r  c 
F C  

S" c 
Sb c 
co c 
:,I c 

8 t  

t u  0 
2" 0 

11 0 

-0.016 
0.002 

0.1-0.25 
0.04 

<0.04 
* a 0 8  

o&z%z 

1.36-2.16 

r0.06 

0.44-0.68 

0 . 2  

'0.016 4 . 0 1 6  
0.001 0.001 

" 
~ 0 . 6  ~0.6 

- _ _  0.2 0.08-0.16 
0.04 0.12 

0.04 0.04 

0.48 0.08-0.28 
c0.2 

0.4 0.2 
1.16 1.44-3.0 

~ 0 . 0 6  0.06-0.12 
0.8 1.0-1.4 

'0.016 
0. 001 

d0.6 
" 

- 0.16 

0.18 

0.06 

<0.2 
0.3 

11.2 
:I. 0 
1 .2 
(1.12 

0. coo4 
0.0004 

- '0.6 
0 2  
0. OW 

0.28 
11.04 

c0.2 
- 

- 1.26 
8. 
0.M 

0.06 

4 . 0 0 0 2  
0.012 
'S 
- 

4.002 

0.62 

0.76 
1.36 

4 . 2  

0.14 
16. 
0.M 
0.06 

0.0001 

0.05 
0.001 

0.002 
0.002 
0.001 
0.001 

0.5 
0.w2 

0.01 
0.001 

0.001 

0.001 

0.003 

0.02 
0.001 

0.006 
0.001 

* Concentrat ions  der ived by n u l t i p l y i n g  ACRES d r y  weight r a t i o   d l t a   f o r  factor o f  
0.2. 

*f Data given are f o r   i n a r g w i c  compounds. However, eovironmeotal t o x i c i t y   i s  rmch 
yrrater for organic compwndr of these elements.  Mort  serious environnantrl 

mercury) and n o t   i n o r g a n i c   f o n r .  
problem w i t h  Hg and Cd l,oncern o r g a n i c a l l y  bound chemical fomr (e.p.  methyl 

- Ind ica tes  p o t e n t i a l  t o x i c i t y  p m b l e n r  t o  t e r r e s t r i a l  vertebrates a t  four timer 
the reported concent ra t ion  (lee t e x t ) .  
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Poten t ia l   t ox i c i t y   p rob lems   cou ld   be   expec ted   f rom a number o f  elements. 
A r s e n i c   l e v e l s ,   i n   p a r t i c u l a r ,   e x c e e d  known t o x i c   c o n c e n t r a t i o n s   f o r   d r i n k i n g  

wa te r ,  and  boron  and f l u o r i n e   l e v e l s   i n  f l y  ash  leachate  approach  tox ic  

leve l ! . .  Chromium l e v e l s   i n   o v e r b u r d e n   l e a c h a t e  may become s u f f i c i e r t l y   h i g h  

t o   a f f e c t   b a c t e r i a l  systems'56  and, t he reby ,   adve rse l y   a f fec t   rum inan t  

d iges t i on .   Lead   l eve l s   canno t  be  assured t o  be  below t o x i c   l e v e l s   f r o m  

cu r ren t l y   ava i l ab le   da ta .   Se len ium and t i n  have been r e c o r d e d   t o  be near  

o r   a t   p o t e n t i a l l y   t o x i c   l e v e l s   i n   t h e   H a t  Creek  ecosystem'38; a f u r t h e r  

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

vege ta t i on   g row ing   nea r   o r  i n  w a t e r s   o f   h i g h   s e l e n i u m   c o n t e n t   c o u l d  accumu- 

l a t e  cLnough metal t o  become t o x i c   t o   h e r b i v o r e s .  No i n f o r m a t i o n  on t i n  

level:. was g a t h e r e d   f r o m   t h e   l e a c h a t e   t e s t s .   S i m i l a r l y ,   l e v e l s   o f   t h a l l i u m ,  
be ry l l i um,   n i cke l ,   an t imony   and   coba l t   concen t ra t i ons  i n  leachates  tlave n o t  

been  reported. 

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

o f  d i : .solved  t race  elements i s   n o t  known. However,  ponds  such  as the  ash 

pond  i .nd   re ten t ion  ponds i n  w h i c h   e v a p o r a t i o n   i s   t h e   m a j o r  means o f   w a t e r  

l oss   t . ou ld  become t o x i c .   P r o j e c t e d   a s h   l e a c h a t e   q u a l i t y   c a l c u l a t e d   b y  BEAK 

Consul tants  L imited" '   based  on  the ACRES l e a c h a t e   t e s t s ,   i n d i c a t e   t h a t   o n l y  

a r s e n i c  and b o r o n   a r e   l i k e l y   t o   r e a c h   l e v e l s   t h a t   w o u l d  be t o x i c   t o   t e r r e s t r i a l  
ver te t l ra tes .   Sed iments   on   the   bo t tom  o f   the   se t t l ing   lagoons  cou ld  have h i g h  

concer , t ra t ions   o f   heavy   meta ls .  All r u n o f f   w a t e r   s h o u l d  be m o n i t o r e d   f o r   t h e  
18  elements i n  Classes A t o  D o f  Table 5-27 u n t i l  i t  can  be r e l i a b l y - a s c e r -  
ta ine t l   whether   o r   no t   p rob lems  o f   heavy   meta l   tox ic i t y   deve lop .  BEAK Con- 

s u l t a r l t s   h a v e   i n d i c a t e d   t h a t  it would  take "many y e a r s "   f o r   t h e  

q u a l i t y   o f   l e a c h a t e   w a t e r s   t o   " l e v e l   o f f " .  Some p rov i s ion   wou ld  be  necessary 
t o  p re ,ven t   w i l d l i f e   po i son ing   t h rough   consumpt ion   o f   po l l u ted   wa te rs .  

F. I n d i r e c t   E f f e c t s  

I n d i r e c t   e f f e c t s   o f   t h e   p r o p o s e d   H a t   C r e e k   p r o j e c t  on w i l d l i f e   a r e   e x p e c t e d  

t o  oc( :u r   p r imar i l y   by  means o f   a l t e r a t i o n s   t o   v e g e t a t i o n   o r   t o   e c o s y s t e m  

dynamics  such  as n u t r i e n t   o r   e n e r g y   f l a w .  These a l t e r a t i o n s   c o u l d ,   i n   t u r n ,  
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a l t e r  ecosystem structure  including  the  distribution and  abundance of  wild- 
l i fe   sp?cies .   Indirect   effects   to   wildl i fe   could  occur   as   the  resul t  of 
changes in:  

( 1 )  nu t r ien t   ava i lab i l i ty ;  
( 2 )  photosynthesis  (reduced  or  increased  biomass);  and/or 
(3)  plant  species  composition. 

Changes i n  micro  climate  could  re:;ult from suspended par t icu la tes   o r  from the 
operation  of  the  cooling  towers. Suspended par t iculates   intercept   incident  
so la r   rad ia t ion ,  b u t  do not absori, the  long  wavelength  radiation  emitted 
from the ground’”. Therefore,  sJspended  particulates  could  cause a decrease 
i n  ambient  temperature. Such  a dccrease would be expected i n  the Hat Creek 
Valley i n  the   v ic in i ty  of the mini? and waste dumps, b u t  the  magnitude o f  the 
decrease i s  not known . 108 

Coolin5  towers release  primarily  heat and water vapour. Under cer ta in  
weather, conditions  water vapour  can  condense i n t o  an aerosol  creating a 
visible plume or  contributing t o  ground  fogging. The cooling tower p l u m e  
may change the  temperature  regime; i n  some instances  heat  could be released 
from t k  plume, i n  others  fog  could  intercept  incident  solar  radiation  causing 
a drop i n  temperature. The release  of  water from the plume may chanse the 
local  moisture regime.  Because the dynamics of a grassland ecosystenl  appear 
t o  be (:ontrolled  or  regulated  to a large  extent by the  vagaries of the  water 
cycle””,  changes  in the moisture  regime o f  the water-limited ecosyst,ems 
i n  the  local  study  area would probably  produce  noticeable changes to vege- 
ta t ion .  

I n  surnrlary, minor  micro climatic changes are  probable i n  the Hat Creek Valley 
near  the mine and i n  the Trachyte  Hills. These  micro climatic changes  could 
induce  changes to  the  vegetation and subsequent  changes to  wildlife  ciistribu- 
t i o n  and  abundance. I t  cannot  currently be s ta ted whether  these  charges 
would be beneficial   or  detrimental   to  local  wildlife.  
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. I  
Changes in nut r ien t   ava i lab i l i ty   could  accompany cooling tower d r i f t ,  low 
levels  o f  SO, fumigation or trace  element  fallout.  Nutrients would be 
added and  could have beneficial   effects  on plant growth. These changes 

'I . would occur  in  regions where the  dosage  of s a l t s   o r  SO, were below toxic  
'1 levels  and  where the  supplied  nutrients were l imiting t o  plant growth. 

Increased  primary  productivity would be expected t o  have a pos i t ive   e f fec t  
' W  l n  t h ?  abundance and d ivers i ty  of avian  species1fi1 and  presumably other 

speci2s as well. 

Oecre83ses in  photosynthesis and possible changes in p l a n t  species  composition 
a r e   p ~ ~ s s i b l e  outcomes of   s t ress  induced by stack  emissions o f  SO,/NO, and 
f luorine,   sa l ine  aerosols  from c:ooling  towers, and suspended par t icu la tes  
(see I'hysical Habitat and Range Vegetation  Report, Appendix F ) .  Any such 
decredse  in  primary  productivity would be expected t o  have an adverw  impact 
on cowsumer organisms  including  wildlife. 

Par t iculates  and sal ine  aerosols  are ant ic ipated  to  have an adverse  environ- 
menta' impact only  in the Hat Creek Valley near the mining operation1" and 
within 3 km of the cooling  towers. The magnitude  of  the  adverse impact i s  
impossible t o  predict  because of uncertainty  regarding  climatic changes and 
becaur,e o f  a lack of specific  information  regarding  the  response of local 
study  area  vegetation t o  these s t resses  . 116 

The inlpact of  SO, and  NO, combined has been studied i n  some detail1Ifi.  A 

semi-cuanti t a t i ve  approach has  been used based on the ERT a i r   q u a l i t y  
modellinglo8 and available  l i terature  regarding  the  response  of p l a n t  
species  to known levels  of fumig,mts116. These vegetation  studies,  
summarized i n  the Physical  Habit81t and Range Vegetation  Report, have ident i f ied  
plant  species  susceptible  to  inj.Jry by stack  emissions,  the  geographic  regions 

i n  which injury may occur, and  the possible  severity of such injury.  

The consequence o f  vegetational  .injury t o  wildlife  probably depends upon 
the magnitude  of injury.  If vegt?tational  injury  for any given species  of 
p l a n t  i s  small (five  percent o r  ' less  per  year), then the net impact 'If the 
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v e g e t a t i o n a l   i n j u r y   o n   w i l d l i f e   w o u l d   p r o b a b l y  be neg l i g ib le   because   t he   p lan ts  

would be a b l e   t o   f u l l y   r e c o v e r .  When v e g e t a t i o n a l   i n j u r y   i s  more  severe, 

t h e   a f f e c t e d   p l a n t s  may b e   k i l l e d ,  show d ie -back ,   o r  be p u t   a t  a compe t i t i ve  

disadvantage. The end r e s u l t   w o u l d  be a h a b i t a t  change  which  could  then be 

foilorred  by  changes i n   w i l d l i f e  abundance. 

The p o s s i b i l i t y   o f   v e g e t a t i o n a l  changes t h a t   w o u l d   a f f e c t   w i l d l i f e  can  be 

detern l ined  f rom  data  presented i n  t h e   P h y s i c a l   H a b i t a t  and Range Vegetat ion 

Report. A comparison o f   p o s s i b l e   i n d i r e c t   w i l d l i f e   i m p a c t s  among t h e   t h r e e  

a i r   q u a l i t y   c o n t r o l   s t r a t e g i e s  can  be   ga ined  by   ex t rac t ing   in fo rmat ion   f rom 
Table!.  5-17,  5-19,  and  5-21 o f   t h a t   r e p o r t .  Such a comparison  has  been 

presented i n  Table 5-29 i n  terms o f  a r e a l   c o v e r   o f   p l a n t   s p e c i e s   w h i c h  may 
s u f f e r  up t o   f i v e   p e r c e n t   i n j u r y   p e r   y e a r   a n d   a r e a l   c o v e r   o f   s p e c i e s   w h i c h   a r e  

l i k e l y   t o   s u f f e r  more t h a n   f i v e   p e r c e n t  i n ju ry  per   year .  The i n j u r y   e s t i m a t e s  

are   representa t ive   ra ther   than  comprehens ive  i n   t h a t   i n s u f f i c i e n t   d a t a   e x i s t  

t o  es1:imate the   impac t   o f   a i rbo rne   con taminan ts  on many p l a n t   s p e c i e s  . 
These d a t a   ( T a b l e   5 - 2 9 )   i n d i c a t e   t h a t   i n d i r e c t   i m p a c t  on w i l d l i f e   w o u l d  

l ike l ! ,   occur  much l e s s   w i t h   t h e  FGD o p t i o n   t h a n   w i t h   e i t h e r  MCS opt- ion;   the 
MCS o ~ ~ t i o n  with t h e   t a l l e r   s t a c k  (366 m) would l i k e l y  c a u s e   l e s s   i n d i r e c t  
impact on w i l d l i f e   t h a n   w o u l d   t t e   s h o r t e r   s t a c k  (244 m). 

116 

These impacts  would  be  concentrated on c e r t a i n   p l a n t   s p e c i e s   w i t h i n   s p e c i f i c  

geographic  areas.  Table 5-30 presents  the  expected  impacts of  the  .three 
a i r  q u a l i t y   s t r a t e g i e s  on  se lect .ed  p lant   spec ies.  These d a t a   i n d i c a t e  

t h a t   w i l l o w  ( S d i z  s p p . )  would he heav i l y   a f fec ted .  As much 

as 40 p e r c e n t   i n j u r y   t o   w i l l o w   w o u l d  be  expected a t  some l o c a l i t i e s  i f  an 

MCS c o n t r o l   s y s t e m   i s   a d o p t e d .   W i l l o w   i s  a species  which i s   o f  prime  impor- 
tance as browse f o r   d e e r  and moclse. Ground-level  plumes  would  impinge  most 
o f t e n   a t   h i g h e r   e l e v a t i o n s ,   p r i m a r i l y   a f f e c t i n g   a l p i n e ,   s u b a l p i n e  krummholz 
and  Engelmann spruce - l o d g e p o l e   p i n e   w i l d l i f e   h a b i t a t s .  Maps o f  areas o f  
p o t e n t i a l   v e g e t a t i o n   i n j u r y   a r e   i n c l u d e d  i n  t h e   P h y s i c a l   H a b i t a t  a n d  Range 
Vege t , j t i on   Repor t ,   i nd i ca t i ng   t ha t   impac t   on   vege ta t i on   and   concomi tan t l y  on 

w i l d l i f e   i s  most l i k e l y   t o   o c c u r   i n   t h e   C l e a r  Range, e s p e c i a l l y  between M t .  

B lus t - y   and   Ch ipu in  Peak, t h e   C o r n w a l l   H i l l s ,   a n d   t h e   P a v i l i o n  Range, w i t h  
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TABLE 5-29 
A COMPARISON BETWEEN AIR  QUALITY CONTROL STRATEGIES 

OF AREAS (IN K g )  OF VEGETATIVE C O V E R  
WHICH COULD B E  ADVERSELY AFFECTED B Y  S02/N02 
FROM THE HAT CREEK THERMAL GENERATING PLANT 

~ ~~ ~~ ~ ~~ 

Air Quality  Control  Strategy 

366 m FGD 366 m MCS 244 m MCS 

Area i n  which Predicted 
Impact on Plants 45% 

Wi 1 dl i fe  Probable) 
(No Adverse EffecT on 

10.5 

Area .In which Predicted 
Impact on Plants >5% 

Some Clildlife  Probable) 
(Adverse Effects on 

0.1 

96.1 117.2 

6.3 15. fi 

Data derived from Physical  Habitat and Range Vegetation  Report, 
Table!.  5-1 7, 5-19 and 5-21. 

a 
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TABLE 5-30 

POSSIBLE  ADVERSE  EFFECTS O F  STACK  EMISSIONS 
OF SO7 AND NO7 ON SELECTED PLANT SPECIES 

EXPRESSE6 AS TOTKL ESTIMATED COVER OF EACH SPECIES (km') 
POTENTIALLY  INJURED  DURING ONE YEAR 

Air Qua l i ty  Control  Strategy 

Plant  Species 366 m FGO 366 m MCS 244 m MCS 

Abies Zasiocarpa 
Picea  engezmrmnii 
Pinus contorta 
Pinus ponderosa 
Pseudctsuga w n z i e s i i  
Populus t r emlo ides  
Populus trichocarpa 
Sal i z  s p p .  
Amelanzhior a l n i f o l i a  

Poa pnztensis 
PZeuro.:im schreberi 
Alecto;-ia jubata 

1.0 

0.2 
9.4 

1.2 

14.2 

13.8 

0.3 

8.0 
0.1 

26.7 
0.7 

1.7 
32.0 

2.7 

1.6 
15.6 

16.9 

1. '3 
16. 7 
0. i j  

0. 2 
34.4 
1. ? 

2.21 
38.4 

2.7 

Total 10.6 101.4  132.7 

5-17, 5-19 and 5-21. 
Data dcrived from Physical  Habita.t and Range Vegetation  Report,  Tables 
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p o s s i b i l i t y   o f   t h e   A r r o w s t o n e   H i ' , l s   a l s o   a f f e c t e d   e x i s t i n g  f o r  the  244 m 

MCS op t i on .  

The i n d i r e c t   e n v i r o n m e n t a l  impac:: o f  S02/N02 emissions on most w i l d l i f e   i s  

expect2d t o  be   unde tec t i b le   o r   pe rhaps  mildly advantageous a t   t h e   l o w e s t  

air p o l l u t i o n   l e v e l s  162J 163. I n c r e a s e d   p o l l u t i o n   l e v e l s   c o u l d   c a u s e  a 

decrease i n  p r i m a r y   p r o d u c t i v i t y   r e s u l t i n g  i n  a decreased  biomass  and a 

change i n  species  composi t ion o f   b o t h   p l a n t s   a n d   a n i m a l s  162, 163. Extreme 

po l lu t ion   leve ls   wou ld   have  severe   env i ronmenta l   rami f i ca t ions16 ' ,   bu t   a re  

n o t   a n t i c i p a t e d   t o   o c c u r  as a r e ' j u l t   o f   t h e   H a t  Creek p r o j e c t  . 116 

Most h i i d l i f e  species  would  be a t  a marginal   d isadvantage i n  areas o f  heav ies t  

p o l l u t i o n   l e v e l s ,   b u t  some cou ld   temporar i l y   benef i t   (e .g . ,   insec t ivorous  

b i r d s   c o u l d   b e n e f i t   f r o m   o u t b r e a k s   o f   f o r e s t   i n s e c t s ) .  Some w i l d l i f e   s p e c i e s  
cou ld  be a t  a severe  disadvantage (e.g. t h o s e   t h a t  depend h e a v i l y  on w i l l o w s  
a t  h i s h   e l e v a t i o n s ) .   V e r y   l i t t l e   o r   n o   a d v e r s e   i n d i r e c t   i m p a c t   o f  SO2 and 

NO, OR w i l d l i f e   i s   e x p e c t e d   o u t s i d e   t h e   l o c a l   s t u d y   a r e a  . 116 

1rnpact.s f o r   f l u o r i d e s   a r e   p r o b a b l y   s i m i l a r   t o   t h o s e  f o r  SO2 and NO,. However, 

no s p e c i f i c   i n f o r m a t i o n   c a n  be  generated a t   t h i s   t i m e   f o r   f l u o r i d e .  Ecosystem 
damage f r o m   f l u o r i d e s   c o u l d  be t h e   r e s u l t   o f   c h r o n i c   e x p o s u r e   t o   l o w   a m b i e n t  

l e v e l : ,   r a t h e r   t h a n   t h e   r e s u l t   o f  damage f r o m   a c u t e   i n j u r y   f r o m   s h o r t   d u r a t i o n  

as i s   t h e  case f o r  SO, and NO,. F l u o r i d e   c o u l d   a f f e c t  ecosystems  outside o f  
t h e   l o c a l   s t u d y   a r e a ,   e s p e c i a l l y   i n   t h e   A r r o w s t o n e   H i l l s .  

( i i )  Resource Use P r o j e c t i o n  - Impact o f   O p e r a t i o n  

A. Non-consumptive L;se 

N o n - c ~ m s u m p t i v e   w i l d l i f e  use i n   t h e  Hat  Creek  Valley  would  be  expected t o  
incre, ise as a r e s u l t   o f   a d d i t i o r a l   w o r k e r s  and v i s i t o r s   t o   t h e   v a l l e y .  As 

suggested i n   t h e  Resource Use P r o j e c t i o n  - Impact o f   C o n s t r u c t i o n   s e c t i o n ,  
both  the  loca l   and  reGional   s tudy  areas  have many w i l d l i f e   a m e n i t i e s .  The 
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reside'nt  populations  living i n  the  construction camps  would no longer be 
there ,  b u t  more visitors and curiosity-seekers  at tracted by the  existence  of 
the  plant and  mine  would  be able t o  gain  access  to  the  valley.  Operation 
emploj,ees, the i r   fami l ies  and friends would a l so  f i n d  the Hat Creek Valley 
and surrounding  areas  attractive  for non-consumptive  enjoyment  of w'ldlife. 
Recret t ional   act ivi t ies  are discussed i n  detail  in the Hat Creek Detailed 
Envirclnmental Studies,  Recreation  Report. 

B.  Consumptive 

The anticipated  increase  in  population  attr ibutable  to the operation  of the 
Hat Creek project  i s  near ly   ident ical   to   the peak population  increase 
associated w i t h  construction a l t h o u g h  the population  work-force i s  less .  
The pt t tern  of   set t lement  would differ  because most operation workers would 
disperse and set t le  w i t h  the i r   fami l ies  i n  the local communities ra ther  than 
livin(1  alone i n  the  project  camps. The Hat Creek project would induce an 
incretse  in the local  study  area  population  during the l ife-t ime o f  the 
projec:t, however, the  population  of the local  study  area would a l so  grow, 
i r respect ive o f  the Hat Creek project.  Because  of this natural  population 
growttl, the  impact  of  the  project on local  population  size and consumptive 
use dcmands  would  be proport ional ly   greatest   a t  the beginning of the project 
and wculd proportionally  decrease  through time. The total   increase i n  
consunlptive wi ld l i f e  demand from the Hat Creek project would remain relat ively 
constant. 

The ejpected  changes  in  hunter demand pattern can be estimated by ccmbining 
the  pc,pulation  increase  estimates  (Tables 5-1 and 5-9) and the  dis t r ibut ion 
of  hurter  residences from the  local and regional  study  area  approximations 
(Apperdix E ) ,  u s i n g  the same methodology a s  was described  previously  (Section 
5 . 2 ( b ) ( i i ) .  The year 2000 was chosen as the  point i n  time tha t   w i l l  be used t o  
estimate  the  impact o f  project  operation on hunter demand, because i t  i s  
close  to  the  mid-point o f  the  prgjected  operation  phase. 
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Waterfowl 

The atlticipated  changes i n  hunter demand for  local  study  area waterfowl are  
calculated  in  the same  manner for  operation and for  construction  (Table  5-11), 
except  that  population  forecastr,  to  the  year 2000 have been used. The opera- 
tion  of  the Hat Creek project ir, anticipated t o  increase  hunter demand f o r  
local  study  area  waterfowl by approximately 46 percent  (Table  5-31).. This 
incre<ise, added to  the  increase i n  demand expected  irrespective  of ::he Hat 
Creek project, would amount t o  a total  increase  in  local  waterfowl hunter 
demand of  over 100 percent  (Table  5-31). The waterfowl resource would 
probably be unable t o  sustain tk,is  increase i n  pressure, especial ly   s ince up 
t o  25  percent  of  the  local wetlands could be alienated by project f ac i l i t i e s .  

i n  acwal   pract ice ,  the unalienated  wetlands would be protected  against 
excessive  hunter  pressure. Many wetlands would be w i t h i n  no h u n t i n g  zones 
and  would receive no h u n t i n g  pressure,  while  access  to most of  the  remainder 
of  the  wetlands would be privately  controlled and unavailable t o  them public. 
Hence, local  waterfowl  harvests would probably  decrease  through  loss  of 
wetlarlds, loss of h u n t i n g  opportunity on some wetlands, and lack of increase 
of h u n t i n g  opportunity on any b u t  a  few of  the  remaining  wetlands.  Increased 
hunter demand  would e i t h e r  be frustrated or applied  outside the local  study 
area. 

The  large  expected  increase i n  hunter demand underlines  the  importance  of 
game nlanagement including  control  of  seasons,  harvests and access. No new 
h u n t e r ,  access   to   s ignif icant  waterfowl areas would be created by the Hat 
Creek project,  although  access t '3  the Cattle  Valley would be greatly improved. 

A larle  increase  in  regional wat'5rfowl hunter demand i s  also  expected by the 
year 2000, b u t  the net impact o f  the  project on regional  waterfowl  consumptive 
use wculd be relatively  small .   'di thout the project,  regional  waterfowl 
demanc  would  be expected t o  incrl?ase by 66 percent, and the  project  ,would 
a d d  a four  percent  increase on top  of this  (Table 5 - 3 2 ) .  The e f f ec t s  i n  
terms o f  harvest  of the four per1:ent increase i n  demand a t t r ibu tab le   t o  
project  operation would be barel:, de tec t ib le .  The natural growth w i t h i n  the 
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T A B L E  5-31 
ESTIMATION OF INCREASE IN LOCAL STUDY A R E A  H U N T E R  D E M A N D  

FOR WATFRFOWL DIjRING MI! CDEpuA,T!CE (VE?,P. zfififi) 
Remainder of  

Local Regional Lower Remainder 
Study Area* Study A r e $ *  Mainland of B.C?** Total 

1976  Hunters 
(from  Table  5-11) 59 7 - 3 69 

Percentage  Increase Without 

2000 values) 
Project  (from  Table 5-1, 

55% 81 % 38% 2 7% - 
zormo y,u.*t.;; Id: thou: p r o j e c t  9? 1 9  IJ 4 I utl - ^ ^  - 

Percenta e Increase W i t h  
Project 9 from Table  5-9, 
2000 values) 108% 81 % 38% 2 7% 

2000 Hunters With Project  123  13 - 4 140 

( i )  Increase  without  project = 108 - 69 = 39 = 57% 
(ii) Increase,with  project  = 140 - 69 = 71 = 103% 
( i i i )  Addit ional  increase due to   p ro jec t  = 140 - 108 = 32 = 46% 

* Estimated - see text 
** As approximated by subregions 3C and 3D of  Thompson-Okanagan region 
*** Assumed annual  growth of one  percent  per  year 



Regional  Lower  Remainder 
Study Area* Mainland o f  B.C.** T o t a l  

1976 Hunters 
(from  Table  5-12) 1079 306 1 86 1571 

Percentage  Increase  Without 
P r o j e c t   ( f r o m   T a b l e   5 - 1 ,  
2000  values) 81 % 38%  2 7% - 
2000  Hunters   Wi thout   Pro ject  1953 422 2 36 261 1 

~~~~~~~~~ 

In 
I Percenta e Inc rease   W i th  

v 
N P r o j e c t  9 from  Table  5-9, 

2000  values) 87% 3 8% 2 7% - 
2000  Hunters   Wi th   Pro ject  201 8 422 2 36 26 76 

( i )   I n c r e a s e   w i t h o u t   p r o j e c t  = 2611 - 1571 = 1040 = 66% 

(ii) Increase  with p r o j e c t  = 2676 - 1571 = 1105 = 70% 
( i i i )   A d d i t i o n a l   i n c r e a s e  due t o   p r o j e c t  = 2676 - 2611 = 65 = 4% 

* As approximated  by  subregions 3C and 3D o f  Thompson-Okanagan r e g i o n  
** Assumed annual  growth o f  one percent   per   year  



r e g i o r a l   s t u d y   a r e a   i s   s u c h   t h a t   i n c r e a s e s  i n  reg iona l   water fowl   hunter  demand 

and ht,rvests  would  be so l a r g e   t h a t  any e f f e c t s   o f   t h e   H a t   C r e e k   p r o j e c t   w o u l d  

be  overshadowed. 

Upland  Gamebirds 

The a l l t i c i p a t e d   i n c r e a s e s  i n  demand for   up land  gamebirds  would  be  less  than 

those  computed f o r   w a t e r f o w l .  E8ased  on t h e   h u n t e r   r e s i d e n c e   p a t t e r n s   d i s -  

cussell i n  Appendix B, upland  gamebird  hunters  appear  to be  more mobi le  than 

water fowl   hunters  and, hence, t h e   h i g h l y   l o c a l i z e d   i m p a c t   o f   t h e   p r o j e c t   w o r k  

fo rce   wou ld   no t  be  as  severe. Ely the y e a r  2000, t h e   h u n t e r  demand .For up land 

gamebirds i n  the   l oca l   s tudy   a rea   wou ld   be   expec ted   t o   i nc rease   by  56 percen t  
(Tab12  5-33).  Upland  gamebird  hunter demand i n  the   reg iona l   s tudy  (ires would 

have increased  by 62 percent   and  the  Hat   Creek  pro ject   would add an e x t r a  

3.5 percent   by 2000 (Table  5-34,). 

These p r o j e c t - r e l a t e d   i n c r e a s e s  i n  demand a r e   o f   a p p r o x i m a t e l y   t h e  same 

magn i tude  as   those  ca lcu la ted   fa r   cons t ruc t ion .  However, the impact  on 

gamebird  harvests may d i f f e r  be1:ause the  upland  gamebird  resource i s   l i k e l y  

t o  be more i n t e n s i v e l y   h u n t e d  b:y t h e   y e a r  2000, i r r e y a r d l e s s   o f   t h e   H a t  Creek 

p r o j e c t .  Hence, t h e   i n c r e a s e   i n  demand i s  more l i k e l y   t o  be  perceived  as a 

decrease i n  success  ra te  than an i n c r e a s e   i n   h a r v e s t .  

Access t o  new hunt ing  areas  for   up land  gamebirds  would  be  prov ided  by the  

main  access  road  along  Cornwall   Creek.  Increased  hunting  could .be e s p e c i a l l y  
sever'e a long  both  s ides  o f   the  access  road.   Temporary  and  serv ice  roads 

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

pt-ov-de  hunter  access t o   p r e v i o u s l y   i n a c c e s s i b l e   a r e a s .  

Furbearers 

No cllanges  are  expected i n   t h e   c o n s u m p t i v e   u s e   o f   f u r b e a r e r s  as a r e s u l t  o f  
the  Hat   Creek  pro ject .  No r e g i s t e r e d   t r a p l i n e s   w o u l d  be a f f e c t e d   b y   t h e  

p ro jec t ,   no r   wou ld  an i n c r e a s e   i n  human p o p u l a t i o n   a f f e c t   t h e   d i s t r i b u t i o n  
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TABLE 5-33 

ESTIMATION OF INCREASE I N  LOCAL  STUDY  AREA  HUNTER DEMAND 
FOR  UPLAND GAMEBIRDS DURING MI0 OPERATION (YEAR 2000) 

Remainder o f  
Local  Regional  Lower Remainder 

Study Area* Study Area+*  M a i n l a n d   o f  B.C?** T o t a l  

1976  Hunters 
( f rom  Table  5-1 3) 31 3 504  452 120 1389 

Percenta e Increase  Wi thout  
P r o j e c t  9 from  Table  5-1, 
2000  values) 55% 81 % 38% 2  7% 

Zuuu Hun te rs   W i thou t   P ro jec t  485 91 2 624  152  21  73 

Percenta e Increase With 
P r o j e c t  9 from  Table 5-9, 
2000 values) 108% 81 % 38%  2 76 - 

~~ 

2000 Hunters With P r o j e c t  651 91 2 624  152 2 339 

(i) I n c r e a s e   w i t h o u t   p r o j e c t  = 2173 - 1389 = 784 = 56% 

( i i )   I n c r e a s e  with p r o j e c t  = 2339 - 1389 = 949 = 68%- 
( i i i )   A d d i t i o n a l   i n c r e a s e  due t o   p r o j e c t  = 2339 - 2173 = 166 = 12% 

* Est imated - see t e x t  

** As approximated  by  subregions 3C and  30  of,Thompson-Okanagan r e g i o n  
*** Assumed annual  grnwth nf  one percent  per  year  



TABLE 5-34 
ijTiii i tTiiri i  iri iiiiXfiijt iN KEGiUNHL bIUUY HKtH H U N i t K  UEMAND 

FOR UPLAND GAMEBIRDS DURING MI0 OPERATION (YEAR 2000) 

Regional Lower Remainder 
Study Area* Mainland of  B.Cr* Total 

1976 Hunters 
(from  Table  5-14) 

~ ~~ ~~ 

8450 4556 1426 14432 

Percentage  Increase Without 
Project  (from Table 5-1, 
2000 values) 81 % 38%  2 7% - 
2000 Hunters Without Project  15295  6287 181  1 23393 

Percenta e Increase W i t h  
Project 9 from Table  5-9, 
2000 values) 87% 38%  2 7% - 

2000 Hunters With Project 15802  6287 1811 23900 

( i )  Increase  without project = 23393 - 14432 = 8961 = 62% 
( i i )  Increase  with  project = 23900 - 14432 = 9468 = 66% 
( i i i )  Additional  increase due to   p ro jec t  = 23900 - 23393 = 507 = 3.5% 

* As- approximated by subregions 3C and 30 o f  the  Thompson-Okanagan region 
** Assumed annual  growth r a t e  o f  one percent per year 



of trapping  privileges. 

... 

.I 

. I* 

Big Game 

Demand fo r  consumptive  use  of the  provincial  wildlife  resource has fluctuated 
considerably  since 1950. I t   i s   an t i c ipa t ed   t ha t   t hese   f l uc tua t ions  would 
continue  to 2020 (project  completion),  with the trend being upward. As 
harvests of many big game specie:; peaked in the late  1960's and have declined 
since  that   t ime, under our  present  natural  resource management system,  big 
game harvests may have  been  maximized during  this  period and  would n o t  be 
expected t o  increase. 

Based on estimated numbers of biq game hunter days expended in 1976 (Appendix 
B ,  Table  B3-14) and the  proportional  population  increases  anticipated as a 
r e su l t  of the  project ,  i t   i s  possible t o  calculate  estimated increas1.s in 
demand for  hunter  days in the  local and regional  study  areas. The figures 
c a l c u h t e d  on th i s   bas i s   a re  preriented  in  Table 5-35. The contents of t h i s  
table  rely on several  assumptions, the major two of which are: 

( I )  increases in hunter demand  would increase  proportional t o  
population  increases, a n d  

( 2 )  indigenous  big game poFlulations would  keep pace with the 
hunter demand. 

Howeve:" for  big game populations  to keep pace  with  hunter demand, deer, 
moose, bear and  other big game pcpulations would have t o  doub le  in the local 
study  drea and  t r i p l e  in the regional  area  (assuming  access and hunter 
success remain approximately  constant).  Increases of t h i s  magnitude are  not 
considered  oossible. 

Based on  the assumptions  outlined in Sect ion  5 .2(b)( i i )F , only  the  expected 
additional  increases in local and regional  deer and moose hunter dema.nd 
at t r ibutable   to   the  operat ion phase of the Hat Creek project have been cal-  
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TABLE 5-35 
ESTIMATED  1NCREASE:S IN DEMAND FOR HUNTER DAYS 

IN ME LOCAL AND REGIONAL STUDY AREAS  WIM  ME  PROJECT 

Year 

Predicted  Population  Increases 

Local Study Area Regional  Study Area 

1986 
2020 

1.7 
1 .3  

2.6 
2.9 

Increase i n  Big  Game Hunter Days  Demand 
Local Study Area 

Year Deer Moose Bear Sheep Goat Bear 
Black Bighorn Mountain Grizzly E l k  

1976 4872 51 1 150 62 0 0 0 
1986 82  82 86 9 255 105 0 0 0 
2020 12667 1329 390 161 0 0 0 

Increase i n  B i g  Game Hunter Days  Demand 
Regional Study Area 

Year Deer Moose Bear Black  Bighorn Mountain Grizzly E l k  
Sheep Goat Bear 

1976 53851 12051 1881 5 32 61 4 105 55 
1986 70006 15666 2445 692 789 137 72 
2020 1561 68 34948 5455 1543 1781 :'05 160 
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cu1atl.d. These two species account fo r  the la rges t  numbers of   an imls  
harve,;ted  in  the  local  study  area  (Table 5 -2 ) .  Increases in local s tudy  
area demand for  deer and  moose a t t r i bu tab le  t o  the operation  period have 
been :alculated t o  be 8 percent and 9 percent,  respectively  (Tables 5-36 
and 5 3 7 ) .  

As wa; stated  previously,   harvest   is ,   at   best ,   expected t o  remain a t  
current  levels  regardless of chmges in hunter   effor t .  Local harvest may 
decre,ise by as  much as  one half  because  of  loss of habi ta t  and hunting 
opportunity  or by inst igat ion o f  more restrictive  hunting  regulatiolis .  
Parti,:ipation in hunting would tend t o  decrease  as hunter success  dlxreases 
within the local  study  area. 

Within the  regional  study  area,  expected  increases  in demand a t t r i b A a b l e  t o  
opera.:ion  of the proposed Hat  Creek project   are   re la t ively  small ,  amounting 
t o  t w o  percent  for  deer  (Table  5-38] and three  percent  for moose (Table  5-39). 
These increases   are   t r ivial  wherl compared t o  the large  increase i n  ,Jig game 
hunte- demand expected t o  occur  irregardless  of the Hat Creek project.  

( i i i )  Resource Projection - Impact of  Operation 

A.  Reptiles and Amphib ians  

Durin,J the  wildlife  inventory, i t  was noted tha t   rep t i les   in  the Hat Creek 
Valle.4 a re   res t r ic ted  t o  the rirlarian zone. The gradual  enlargement of the 
mine (during project  operation would  remove another  1.8  percent of tile  local 
study  area  riparian  habitat. By the end of the project,  approximately  six 
percent o f  the local  study  area  resource base would be lo s t  (Table '5-24). 

An ad ' j i t iona l ,  undetermined amotlnt of   r ipar ian  habi ta t  would be affected by 
a1 te rmi t ions  in surface  drainage  diversion schemes. Because summer .tempera- 
tures  in  the Hat Creek Valley  are cool in  comparison t o  the Thompsori and  Fraser 
r iver   val leys ,   the   affected  rept i le   resource  is   considered t o  be of re la t ive ly  
low qual i ty .  Hence, an estimated  six  percent  decrease in repti le  populations 

'II 

'I 
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T A B L E  5-36 
ESTIMATION OF INCREASE IN LOCAL STUDY AREA H U N T E R  DEMAND iGii ~ u i i i i . i ~  N i E  cpEGTici.i i.r.EAic zcfifij 

Remainder o f  
Local Regional Lower Remainder 

Study Area* Study Area** Mainland o f  B.C?** Total 

1976 Hunters 
(from  Table  5-15) 142 280  44 3 84 949 

Percentage  Increase  Without 
Project  (from Table 5-1,  
2000 values) 55% 81 % 38% 27% - 

m 
I 
d 

Percenta e Increase W i t h  
w Project 9 from Table 5-9, 
P 2000 values) 108% 81 % 38% 2 7% - 

2000 Hunters W i t h  Project 
~ ~~~~~~~ 

295 507 61 1  107 1520 

( i )  Increase  without  project = 1445 - 949 = 496 = 52% 
(ii)   Increase  with  project  = 1520 - 949 = 571 = 60% 
( i i i )  Additional  increase due t o  project  = 1520 - 1445 = 75 = 8% 

* Estimated - see  text  
** As approximated by subregions 3C and 3D of the Thompson-Okanagan region 
*** Assuwd annual  growth of one percent  per  year 
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TABLE 5-37 
ESTIMATION OF INCREASE IN LOCAL STUDY A R E A  HUNTER DEMAND 

FCIP MCICISF !!P!Nr, !!E ?PEan?!CIN (VEP.? 2 ! m )  

Remainder of 
Local Regional Lower Remainder 

Study Area* Study Are#* Mainland of B.C?** Total 

1976 Hunters 
(from  Table 5-1 7)  16 32 13  25 86 

Percentage  Increase  Without 

2000 values) 
Project  (from  Table  5-1, 

LUUU I1UIILCI 3 no L l l U U L  r , u J c I . L  25 5s 10 52 

55% 81 % 38% 2 7% - 
lnnn ~....e".. I.I:+L"..+ n-"...-c 3 -  ." 

I JJ 

Project from Table  5-9, 
Percenta e Increase With  

2000 values) 108% 81 % 38%  2 7% - 
2000 Hunters Wi th  Project  33  58  18 32 141 

9 

(i)   Increase  without project = 133 - 86 = 47 = 55% 
( i i )  Increase  with  project = 141 - 86 = 55 = 64% 
( i i i )  Add i t iona l  increase due t o  project  = 141 - 133 = 8 = 9% 

* Estimated - see   t ex t  
** As approximated by subregions 3C and 3D o f  the Thompson-Okanagan region 
*** Assumed annual growth of  one percent per year 
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TABLE 5-38 
ESTIMTION OF INCREASE IN R E G I O N A L  STUDY A R E A  H U N T E R  DEMAND ;Gi ;uiiiiiG i.ii; cpEGTicN iiriruj 

Regional Lower Remainder 
Study Area* Mainland o f  B . C ? *  Total 

1976 Hunters 
(from  Table 5-16) 3575  4585 1234 9  394 

Percenta e Increase Without 
Project  9 f r o m  Table  5-1, 
2000 values) 81 % 38% 2 7% - 
2000 Hunters  Without Project  6471 6327 1567  14365 

Percenta e Increase With  

2000 values) 87% 3 8 %  2 7% - 
2000 Hunters With  Project 6685 6327  1567  14579 

~~ ~ ~~~ ~~~~~ ~~ 

rn 
I 

W 
4 

cn Project  9 from Table  5-9, 

( i )   Increase  without   project  = 14365 - 9394 = 4971 = 53% 
(ii) Increase with project = 14579 - 9394 = 5185 = 55% 
( i i i )  Additional  increase due t o  project = 14579 - 14365 = 214 = 2% 

* As approximated by subregions 3C and 3D of the Thompson-Okanagan region 
** Assumed annual  growth of one  percent per year 



Study A r e a *  Mainland o f  B.C.** T o t a l  
Regional  Lower  Remainder 

1976  Hunters 
( f rom  Table  5-18)  835 72 1 331 1887 

Percentage  Increase  Without 

2000  values) 
P ro jec t   ( f rom  Tab le   5 -1 ,  

81 % 38% 2 7% - 
2000  Hunters   Wi thout   Pro ject  
~ ~~ 

1511 995 420  2926 

d 

ln 
i Percenta e Increase With 
w 
U P r o j e c t  9 from  Table  5-9, 

2000 values)  87% 38% 2 7% - 
2000  Hunters  With  Project   1561 995 420  29 76 

(i) I n c r e a s e   w i t h o u t   p r o j e c t  = 2926 - 1887 = 1039 = 55% 

( i i )  Increase wi th p r o j e c t  = 2976 - 1887 = 1089 = 58% 
( i i i )   A d d i t i o n a l   i n c r e a s e  due t o   p r o j e c t  = 2976 - 2926 = 50 = 3% 

* As- approximated  by  subregions 3C and  30 o f   t h e  Thompson-Okanagan Region 
** Assumed annual  growth o f  one  percent   per   year  



i s  p robab ly   too   h igh .  

Amphibians  are  a lso  found i n  the' r i p a r i a n  zone, b u t   t h e i r   c r i t i c a l   h a b i t a t  

consi!;ts o f  ponds wh ich   do   no t  klave e x c e s s i v e   c o n c e n t r a t i o n s   o f   s o l u t e s .   I n  
the   loca l   s tudy   a rea ,   these poncls a r e   u s u a l l y   f o u n d   a t   h i g h e r   e l e v a t i o n s  

(above  the   fo res t /open  range  in te r face)   o r   have a r a p i d   f l u s h i n g   r a t e   ( i . e .  

are  impountments o f  s t r e a m s ) .   l h e   i m p a c t   o f   p r o j e c t   o p e r a t i o n  on amphibians 
i s  a n t i c i p a t e d   t o  be o f  much greater   magni tude  than i s  the   impact  o f  const ruc-  

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

t h e   v i c i n i t y  of  Finney  and A1eec:e l akes  and, t o  a l e s s e r   e x t e n t ,  i n  Houth 

Meadows. P r e c i s e   q u a n t i f i c a t i o r l   o f   t h e   i m p a c t  on  amphibians i s   n o t   p o s s i b l e ,  

b u t  i-: would   no t  be unreasonable t o  assume t h a t  the p r o j e c t  would decrease 

the   loca l   s tudy   a rea   amph ib ian   resource   by  between 10 and 20 percent .  

The n e t   i m p a c t   o f   t h e   p r o j e c t  or ,   amphib ian  habi ta t  may be d imin ished because 

o f   t h e  compensatory c r e a t i o n  o f  new amphib ian   hab i ta t  i n  the   s to rage  

rese r , /o i r s .  The p o t e n t i a l   s u i t a b i l i t y   o f   t h e s e   r e s e r v o i r s  (Map 5-1; i tems 

OD1, IlD4, OD7 and  P4) f o r  amphibians  cannot be c u r r e n t l y   e s t a b l i s h e d .  I f  
t h e   r e s e r v o i r s  were  conducive tcl the  maintenance o f  amphibian  populat ions,  

t h e y   ( c o u l d   p a r t i a l l y   o f f s e t   t h e   l o s s  of  amphib ian   hab i ta t  i n  the  Aleece  Lake 

v i c i n i t y .  

Noise and  harassment  are  expected t o  be l e s s   d i s t u r b i n g   t o   w i l d l i f e   d u r i n g  
opera. : ion  than  dur ing  construct ion.  No impac t   f rom  ope ra t i on   no i se   o r  

haras,;ment i s   a n t i c i p a t e d  because o f  t h e   r e l a t i v e l y   s m a l l   a r e a   a f f e c t e d   b y  
e l e v a t e d   n o i s e   l e v e l s  and  because o f   t h e   r e l a t i v e   i n s e n s i t i v i t y   o f   r e p t i l e s  

and  alnphibians t o   n o i s e .  

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

o f  thl?  proposed  Hat  Creek  projec:t. Some rep t i les   and  amph ib ians  may be 
acc id42nta l ly   k i l led  as  they  cro5;s   roads,   but  such r o a d   k i l l s   w o u l d  be  ex- 
p e c t e ' j   t o  be uncommon. 



The i a p a c t  o f  d u s t   a n d   a i r   p o l h t i o n  on r e p t i l e s  and  amphibians  cannot  be 

p r e d i c t e d  because o f  an   a lmos t   , t o ta l   l ack   o f   i n fo rma t ion   rega rd ing   t he  

respo lse  o f  these  species t o   a i l -   p o l l u t a n t s .   R e p t i l e s   o c c u r   m a i n l y   i n   t h e  

val1e.y  bottoms  and  would  be  exposed  mainly t o   e l e v a t e d   l e v e l s   o f  suspended 

pa r t i 1u la tes .   Amph ib ians   occu r   a t   h ighe r   e leva t i ons   and   wou ld  be subjected 

t o  e l z v a t e d   l e v e l s   o f  SCz, NO2 m d  other   s tack  emiss ions.   Amphib ians,  

therefore,   have a g r e a t e r   p o t e n x i a l   t o   b e   a d v e r s e l y   a f f e c t e d   b y   a i r   p o l l u t a n t s  

than l o  r e p t i l e s ,   b u t   w h e t h e r  any  impact   would  occur   or  how severe  such  impact 

migh t  be i s   n o t  known. 

The d i s p o s a l   o f   w a s t e   h a s   t h e   p o t e n t i a l   o f   p r o f o u n d l y   a f f e c t i n g   a m p l i i b i a n s  
b y   p o l l u t i n g   t h e i r   b r e e d i n g  ponds.  However, t h e   p r o j e c t   d e s c r i p t i o n 8 6   i n -  

c lude! ;   p lans   to   in te rcept   d ra inz ige   f rom  a l l   was te  dump or   coa l   s to rdge  a reas .  

P o t e n . : i a l l y   t o x i c   r u n o f f  and  seepage waters  would  be  kept  separate  . f rom  other 

sur face  waters  i n   h o l d i n g  lagooris u n t i l  assurance  of   adequate  water  qual i ty 
can be g iven,   whereupon  the   water   wou ld   be   a l lowed  to   f low  in to   Hat  Creek 

downstream o f   t he   p ro jec t ' 46 .   l hus ,   con tamina t ion   o f   amph ib ian   b reed ing  

ponds  would  be  avoided. 

No s p r m c i f i c   p r e d i c t i o n s   r e g a r d i n g . i n d i r e c t   e f f e c t s   o f   p r o j e c t   o p e r a t i o n  on 
r e p t i l e s   o r   a m p h i b i a n s  can  be made ( S e c t i o n   5 . 2 ( c ) ( i ) F . ) .  

B. Waterfowl 

The o l l e ra t i on   o f   t he   m ine  and t h e r m a l   g e n e r a t i n g   p l a n t   w o u l d   r e s u l t   i n  a 

s i g n i f i c a n t   p o r t i o n   o f   t h e   H a t  Creek  wet lands  being  lost .   Large  areas o f  

land  would  be  removed  by  the  mine p i t   o r  covered  by  waste dumps, t o p s o i l  

s tockc ' i l es  and ash  disposal   areas. The numbers and  types o f  we t lands   w i th in  

t h i s   l a n d   a r e a   a r e   l i s t e d  i n  Table 5-40. 

The mine p i t   ( i n c l u d i n g   t h e   d e w a t e r i n g   z o n e ) ,   H o u t h  Pleadow  dump, l and ing  

s t r i p   t o p s o i l   s t o c k p i l e  and  wet  ash  pond a l l   p r e s e n t   r e s o u r c e   c o n f l i c t s  
w i t h   h e t l a n d - d e p e n d e n t   w i l d l i f e  [see f i g u r e  5-1,  items MI, M4, ~ 1 2  and 
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TABLE 5-40 
WETLANDS  LOST AS A RESULT OF 

OF HAT CREEK PROJECT FACILITIES 
OPERATION A N D  CONSTRUCTION 

c: Pcmnent 
w i t h  edge 
vegetation 

0: PSm!d"."t 
* i thout  edge 
vegetat ion 

E: S a l i n e  

F; Bop 

;! I I 

11.88 0.08 0.24 
1.61 0.02 0.37 

11.14 0.26 
1 3  

11.19 0.45 

!i 
I .29 
1.16 

:! 

11.30 
11.16 

2 
0.12 
0.25 

I 
0.01 
0.03 

5 
1.10 
1.11 

I 

0.98 
1.14 

5 
2.44 
1.99 

6 
3.01 
1.82 

16 
3.17 
3.16 

5 
1.29 
1.16 

1.15 23.28 
1 14 

0.71 7.10 

2 
0.12 
0.25 

5 
2.44 
1.99 

0.21 
3 

0.52 

5 
1.50 
1 . 4 1  

9 
2.54 
2.12 

5 

0.58 
0.24 

6 
1.01 
1 . 8 2  

19 
3.18 
1.68 

IO 
2.19 
2.57 

23 
25. a2 
5.22 

0.16 
7 

0. a3 

5 
2.44 
1.99 

12.0 
24.3 
19.0 

22.7 
11.8 

11.6 

22.2 
11.0 
16.7 

27.1 
19.5 
2 1 . 1  

9.6 
7.1 
9. I 

16.1 
12.1 
i4.B 

Suototal Yurber O f  - 
3<+0 ~ e t l r n d l  17 I1 3 6 1  

Area ( h a )  19.50 ',.59 0.26 
35 I1 52 

4 . 8 1  1 . 1 5  27.74  4.25 31.94 19.0 
19.4 

Edge lkm) 6.52 , . 6 5  0.45 2.09 0.71 11.42 4.05 15.47 19.4 

r o w  NwT6.r O f  
'Wetlands 18 111 6 I 12 I 48 22 70 16 .6  

Edg.(kn)  7.01 ,!.SI 0 . 7 8  0 .34  4.11 0.71 15.48 4 .63  20.ii 18.0 
~ ~ ~ ~ ( h . 1  20.88 1.20 0.40 0.17 1 . 3 1  1 . 1 5  31.11 4.49 37.60 18.1 
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P6) .  The  mine p i t ,   espec ia l ly  <dlong the extreme  southwest  perimeter, presents 
the  largest  resource confl ic t  w , i t h  waterfowl. A number of  temporary and  semi- 
permanent ponds would be affected and almost a l l  the larger permanent lakes and 
ponds near  Aleece and Finney lakes would be los t .  The landing  strip  topsoil 
stockpile  al ienates some smaller, temporary,  semi-penanent and saline  wetlands 
in the same vicinity.  Together,, the mine p i t  and  the  topsoil  stockpiles 
remov?  most of the productive  wetlands i n  an area  in which 34 breeding  pairs 
of d u c k s  were counted by Ducks Unlimited and B.C .  Fish and Wildlife Brancho5 
in 1975 (Table 4-7) .  

Based on a comparison between the numbers and types of wetlands which  would 
be alienated  with the number pre'jent i n  the Hat Creek Valley (see Section 
4 . 3 ( c ) ) ,  the mine and topsoil  stockpile  could  cause  aproductivity loss o f  up 
t o  1 7  percent  of the waterfowl  tweeding in the Hat Creek Valley. 

The H o u t h  Meadow dump overlaps hlith a series  of wetlands which appear to  
be at.:ractive  to  waterfowl, b u t  insuf f ic ien t  d a t a  are  available t o  i issess 
their  absolute  or  relative  value  to  waterfowl.  Similarly, the ash pond (?6) 
would al ienate  a series  of  wetlands  in upper Medicine Creek of u n k n o w n  water- 
f q w 1  potential .  These wetlands  appear t o  be less   sui table  t o  breeding 
viaterfowl than most of the wetlands in the  valley because  they are surrounded 
by s h r u b  and fores t ,  and  would t h a w  la te   in  the season. Harry Lake  would be 
elimirlated by some ash disposal  alternatives. Harry Lake i s   i so la ted  and  has 
almost no edge vegetation  and,  therefore, has very l i t t l e   p o t e n t i a l   f o r  
breeding  waterfowl, b u t  i t  was observed t o  be used by migrating  waterfowl. 

The ac.tua1 proportion o f  the total  Hat Creek s i te  study  area wetlane.  resource 
t h a t  would be lost  t o  project development was estimated  to be between 18 and 
1 9  percent  (Table  5-40), b u t  the loss of an area  with good interspersion  of 
ponds and known high breeding  utilization  near Aleece Lake makes the pro- 
porticnal impact of the loss   s l ight ly   greater .  The breeding  potential  within 
the H a t  Creek s i t e  study  area wodld  be diminished by a t   l e a s t  15 percent of 
the  current  potential. One-day migration  survey  counts have indicated t h a t  
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in the relevant  survey  areas  (one-half of 16, 1 7 ,  18, 19, 24 and 30), 67 
ducks o r  18.2 percent of the totz;l have been counted  in these survey  areas 
(Table  4-8)  in  April 1977, and 60 ducks or 11.5  percent  of  the  total have 
been c m t e d  in these  survey  areas in  September 1976 (Table  4-9). I f  counts 
from wetlands tha t  wouldbe  affected by construction  are  also  included, then 
the  proportions  of  total  migrating ducks within  the  affected  areas  increase 
t o  23.6  percent i n  April and 13.:3 percent i n  September. 

I n  sumary, the total  loss  of  wetland  habitat from both construction and 
operat.ion of the proposed Hat  Creek project  could mean the  loss of kletween 
20 and 25 percent  of the s i te-specif ic   s tudy  area  capabi l i ty   to  produce and/  
or  support  waterfowl. The loss of breeding  habitat   is  probably more severe 
t h a n  ::he loss of migration  stop-overs  because the creation  of  reservoirs 
could compensate for  some migration  habitat loss, b u t  would not  create any 
new b,-eeding habitat .  

Noise and harassment  associated  with  project  operation  are  expected t o  be 
less  severe than those associated w i t h  project  construction. By project 
operation, most of the  noise  generation would be r e s t r i c t ed   t o  the p i t  or  
the p l a n t  s i t e .  Much of the remaining noise would have se t t led   in to  a 
pattern.  These constant, repea.ted and predictable  noise  sources  shauld 
alloh waterfowl to  habituate. IJnnecessary foot  or  vehicular  traffic could be 
disrLptive  to breeding o r  nesting  waterfowl, and should be carefully 
regulated between April and October  in the vicinity  of  breeding ponds 
(primarily  south  of the p i t  and west of Hat Creek i t s e l f ) .  The pot.entia1 
conf l ic t  between blasting  noise and hunting has been previously merltioned 
under construction and would continue t o  apply  during  operation. 

Dire1:t exploitation of waterfolrrl in the local  study  area has the potential 
of  oderharvesting  the  local  res,ource. As was mentioned  under construction, 
waterfowl  hunting  opportunity i n  the  local  study  area  is  very  localized, 
making waterfowl  vulnerable t o  overhunting, b u t  a lso making the re:;ource 
relatively  easy t o  manage. Access i s  the key. If  access can be res t r ic ted  
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t o  mojt of the wetlands and  i f  other vulnerable  wetlands are includcd  within 
a "no shooting"  zone, most duck hunters would be forced t o  go outside  the Hat 
Creek Valley t o  h u n t ,  thereby, spreading  the increase in hunter efflsrt over 
a region  large enough t o  support the additional  harvest. 

The ilnpact of  dust and a i r  emisr;ions on waterfowl i s  unknown.  In general, 
birds  are  expected  to be very sensi t ive t o  l u n g  irr i tants  (Section  '5.2(c) 
( i i i ) l l . ,   fol lowing) ,  b u t  the probability of injury t o  waterfowl from the 
predicted  fumigation  levels  specific t o  the Hat Creek project cann0.t be 
estimilted. Breeding  waterfowl clccur a t  lower elevations and would be exposed 
mainly t o  dus t .  Migrating  waterfowl  could be subjected t o  short, b u t  very 
high exposures of SO2 and NO2 as the birds f l y  th rough  the stack plllme. 

The wdste disposal  areas  could  present  environmental  hazard  in term!; of  
toxic  leachates  in  runoff and seepage  waters. The concentrations o f  poten- 
t ia l l ) !  hazardous  elements  cannot be reliably  predicted,  b u t  leachate  tests 
have .indicated  that  arsenic, boron, f luorine and  chromium may reach  toxic 
level:;  (Table  5-28).  Insufficient  data  are  available on other  potentially 
toxic  elements  (Table 5-28). The ash pond (Map 5-1, item P6) is   especial ly  
1ikel.r t o  become toxic  t o  wildl i fe .  

Waterl'owl  would  be  more susceptible  to  poisoning from toxic  waters than would 
many other  wildlife  species. Waterfowl a re   a t t rac ted   to  small pond!;, and  
would  consume water and aquatic  organisms from these ponds. I f  the water 
or orclanisms were .contaminated, waterfowl could be poisoned. The ash pond 
becau!;e i t   i s   l a r g e ,  warm and permanent,  could be a t t r ac t ive  t o  waterfowl, 
espec.ally  in colder months when other waterbodies have frozen. 

Toxic waterbodies  could ac t  as a lethal or debi l i ta t ing   t rap   for  waterfowl 
or other wildl i fe .  Some means of l imiting  wildlife  access t o  the ash pond 
and to runoff water from waste dump and storage p i t s  should be incorporated 
as a mitigative measure. Waterfowl normally  gain  access t o  a pond from the 
air.  Preventing  aerial  access t o  a large waterbody such as the ash pond 
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could be a d i f f i c u l t   t a s k .  

No s p w i f i c   p r e d i c t i o n s   r e g a r d i n g   i n d i r e c t   e f f e c t s   o f   p r o j e c t   o p e r a t , i o n  on 

waterfowl can be made. The impact o f   a i r   p o l l u t a n t s  on food  organisms o f  

waterfowl i s  n o t  known116 (see  Sect ion  5 .2(c) ( i )F. ) .  

C. Upland Gamebirds 

P r o j e c t   o p e r a t i o n   i s   e x p e c t e d   t o   a l i e n a t e  more upland  gamebird  habi tat   than 

wou ld   p ro jec t   cons t ruc t ion .  The enlargement o f   t h e  mine p i t  and the   es tab l i sh -  

ment c f  ash  and  waste dumps would make l a r g e   a r e a s   o f   l a n d   u n p r o d u c t i v e   f o r  

uplanc,  gamebirds. P r o j e c t   o p e r a t i o n   i s   a n t i c i p a t e d   t o   a l i e n a t e  2775 ha 

(6860  acres) o r  1.7 pe rcen t   o f   t he   l oca l   s tudy   a rea   (Tab le  5-23). O f  t h i s  

t o t a l ,  218 ha (540  acres)  would be preferred  spruce  grouse  habi ta t  (Engelmann 

spruce' - l odgepo le   p ine   hab i ta t ) ,  1540 ha (3800 acres)  would be p re fe r red  
b lue cr ruf fed  grouse  habi ta t   (Douglas- f i r /p inegrass,   ponderosa  p ine - Douglas- 

f i r /b t ;nchgrass,  aspen, bog, b rush ,   cu l t i va ted   f ie lds ,   suba lp ine   k rumholz  and 

r i p a r i a n   h a b i t a t s ) ,  and the  remaining 1017 ha (2510 acres)  would  be  largely 

unp rocuc t i ve   o f   up land   gameb i rds .   I n   t o ta l ,   p ro jec t   cons t ruc t i on  and  op- 

e r a t i c n  would a l iena te   approx imate ly  282 ha (700  acres)  or  2.2 p e r c e n t   o f  

t he   p re fe r red   b lue   o r   ru f fed   g rouse   hab i ta t ,  and another 1469 ha (3630 
acres)   o f   land   wh ich   i s   re la t i ve ly   unproduc t ive   o f   up land  gamebi rds   (Tab le   5 -24) .  
The loss o f   t h i s   h a b i t a t   w o u l d  bl? expected t o  be accompanied  by a concom- 
rnitant drop i n  grouse  populat ions o f  between one and three  percent .  

Noise and harassment   f rom  p ro jec t   opera t ion   a re   un l i ke ly   to  have a s i g n i f i c a n t  
impact on upland  gamebirds.  Noise  would  originate  mainly  from two s t a t i o n a r y  

sources,  the  mine  and power plant.   This  noise  would be repeated and pre- 

d i c tab le .  Hence, upland  gamebirlis, i f  a t  a l l  s i m i l a r  to  domest ic GaZZifonnes 

( ch i cken - l i ke   b i rds ) ,   shou ld  haw? no  problem accommodating t o   t h e   n o i s e  

generated  by  the  Hat  Creek proje1:t. 

D i r e c t   e x p l o i t a t i o n   o f   u p l a n d  gamebirds  (grouse)  would be expected to   i nc rease  
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with the increased numbers of people  (including  hunters), improved access, and 
increased  travel  through the a rea .  The operation  of the Hat Creek pro jec t   i s  
predizted t o  create a yearly demand o f  approximately 6000 hunter da,ys , b u t  
the proportion  of these days  spent  hunting upland  gamebirds i s  not known. 
Grous? hunting i s  believed t o  be! often a secondary ac t iv i ty ,  t h a t  i s ,  hunters 
travel t o  a region  primarily  for other reasons (e .g . ,  hunting b i g  g , m e )  and 
while there also spend time hunt : ing  gamebirds. The dis t r ibut ion and regulation 
of grouse  hunting would, therefore,  be somewhat dependent upon the dis t r ibut ion 
and regulation  of other types of: hunting. 

114 

Some hunters h u n t  spec i f ica l ly   for  upland  gamebirds. Most of these hunters 
would be unlikely t o  travel grea,t distances from their  residences  (mainly 
from ,:he Ashcroft - Cache Creek area)  in  order t o  h u n t .  These loca'l 
residents  could exert an intense h u n t i n g  pressure on grouse  populations. 
Acces!; t o  the Trachyte  Hills would be improved by the new access road along 
Cornwill1 Creek. Transmission l i ne  and water  pipeline  rights-of-way  could 
a l so  provide new hunter access t,o the Trachyte  Hills south of McLean Lake. 

I t  i s  believed  that   if  h u n t i n g  i s   prohibi ted i n  the immediate vicini ty  of 
Hat Creek p ro jec t   f ac i l i t i e s  and centres  of  activity,  then the additional 
hunting  pressure from the Hat Creek work force would be spread ou t  over a 
suff ic ient ly  large area such that  resource  depletion would n o t  resul t .  
Good upland  gamebird areas   exis t   c lose t o  the Cache Creek - Ashcroft: area. 
Grouse a re   re la t ive ly   d i f f icu l t  t o  overharvest b u t ,  i f  harvests began t o  
decrease, hunters could  readily  shift   their   efforts t o  other  areas,  giving 
the  original  population time to  recover. 

The impact of dust and  a i r  emissions on upland  gamebirds cannot be accurately 
forec+,st. In general,  birds  are  expected  to be sensit ive t o  lung  i r r i t a n t s  
(see  rubsequent  section), b u t  no specif ic   data  are available on the dose- 
resporse  relationships between a i r   po l lu t an t s  and  upland  gamebirds. Upland 
gamebirds would probably be exposed l e s s  than some other types  of  birds, 
because they normally remain a t  ground level and  are   less   act ive than  birds 
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such as chickadees or warblers. 

Waste disposal would n o t  be expected t o  s ignif icant ly   affect  upland  game- 
birds.  Upland gamebirds could be adversely  affected  if  they were t o  consume 
polluted  runoff  waters.  This  adverse  effect c o u l d  be prevented by r e s t r i c t -  
ing upland  gamebird access t o  t h e  ash pond o r   t o   s e t t l i ng  lagoons or other 
imDoundments. 

Upland gamebirds may be s ignif ic ,mtly  affected by degradation o f  habitat  as 
the  result  of  fumigation damage to vegetation. Fumigation episodes would be 
more frequent and more severe a t  higher  elevations,  affecting  spruce  grouse 
and  blue grouse. Spruce grouse, in  particular,  feed on willows'64  which.would 
be  more severely  injured  than wollld other plant  species'I6. The effect   of 
a i r   po l lu t an t s  on blueberries (Vaccinizm spp.  ) and other  important  spruce 
grouse food164, i s  not known"6. Blue grouse occupy the h i g h  elevation 
t reel ine  habi ta ts  and could be a.Ffected by injury t o  Douglas-fir, thseir 
most inportant food  item264. The magnitude of these impacts  cannot be 
quantified,  b u t  if  severe  local damage occurs t o  upland gamebird foo,d species, 
i t  could  cause a subsequent  decl.ine  in the numbers of u p l a n d  gamebirsds. 

D. Non-Game Birds 

The largest   habi ta t   a l ienat ion  resul t ing from project  operation i s  expected 
t o  occJr  i n  the open range and Douglas-fir/pinegrass  habitats. Approximately 
1000 h 3  (2500 acres)  (Table 5-23:1 of each would be alienated  during project 
operation, which represents  less than two percent of the Douglas-fir,'pinegrass 
habitat  and approximately 10 percent  of  the Hat Creek Valley  grasslands 
(mid and low elevation  grasslands and sagebrush habitats) .   Project  operation 
would ,>Is0 a l iena te  more than one percent of the local s tudy area  resource of 
ponderosa  pine - Douglas-fir/bunchgrass,  aspen, bog and  riparian  habltats 
(Table 5 - 2 3 ) .  

The  ne': e f fec t  of the expected  habitat  alienation on the local  avifauna i s  
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di f f icu l t   to   quant i fy  because  each  of the 200 or  more local  bird  species would 
be affected  differently.   If  one makes the assumption tha t  loss of  habitat  
would resu l t  in a loss  of  birds  of  equivalent  magnitude, then a reasonable 
projection may be made regarding theeffect   of   habi ta t   a l ienat ion from the 
Hat Creek project. This  assumpt,ion i s  probably  valid  in  the  breeding  season 
for most species, b u t  would be overly  conservative  at other times o f  the  year 
when the e f f ec t  of habitat   loss would be the compression  of the same  number 
of birds  into a smaller  area.  This  drop i n  bird  population  could  range from 
ni l  t o  up t o  12  percent  (Table 5-24). The average  decrease would  be expected 
t o  be approximately  2.3  percent. The most s ign i f i can t   hab i t a t   i n   t ens  of 
avian  species  diversity, the ripairan  habitat ,  would decrease by six  percent. 
The open range habi ta t ,  which would  show the largest   area loss could be 
restored by the  reclamation  process. Most breeding b i rd  species would be 
expected t o  experience a minor decrease  in  population  as the result   of a 
loss  of  productive  habitat. Within the local  study  area, a six percent de- 
crease would be the maximum poss.ible  loss  of any given species, and a two 
percent  decrease would be the average  probable  loss. 

The' impact of  noise and  harassmerlt during  project  operation on b i rds   i s  
expected to  be less  t h a n  t h a t  of construction  noise. The sources of operation 
noise would be restr ic ted  essent ia l ly   to  the mine  and p l an t   s i t e ,  with the 
predictabil i ty  of the noise making habituation  relatively  easy. Some 
sensit ive  species may be excluded from the regions  closest   to the mine and 
p lan t   s i tes .  Steam blow-off dur.ing t h e  nesting season (May to  June) may 
cause  unnecessary  disturbance t o  nesting  birds. Such sudden loud noises could 
s tar t le   nest ing b i r d s  o f f  their   eggs,  an event which could  lead t o  c2oling of  
eggs and  subsequent egg mortali ty  or  nest  abandonment. 

Direct  exploitation  of non-game birds would not be an  expected outcome of the 
Hat Creek project.  Killing of aymost a l l  non-game species   is   i l legal  and 
should  not  increase w i t h  or without the project. 

Air pollutants would be expected to   affect   b i rds  more than any other form of 
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w i l d 1 , i f e .   P o l l u t a n t s   o f  concern  would  be NO2, SO, and par t i cu la tes , .   B i rds  

have  rlany charac ter is t i cs   wh ich  make them s u s c e p t i b l e   t o  a i r  po l l u tan ts :  

1:1) b i r d s  have h igh   metabo l ic   ra tes  and consequent ly   h igh  respi ra tory  

ra tes  ; 

(2)   av ian  lungs  are sm11 y e t   h i g h l y   e f f i c i e n t .   A v i a n   l u n g s  <:on- 

s t i t u t e   p a r t   o f  a high-performance  system,  able t o  process, r e l a t i v e l y  
l a r g e  volumes o f  a i r  by v i r t u e   o f  a unique anatomy which  a.llows a 

1-way a i r   f l o w   o v e r   t h e  gas  exchange  surfaces'65. As such, avian 

lungs may be h igh ly   suscept ib le   to i n j u r y ;  

( 3 )  avian  lungs  lack  the  product ion  af forded by the  complex nasal 

passages  of mammals; 

(4 )   b i rds   a re   ac t i ve  and r o o s t  above ground  receiv ing  fu l l   24-hour  

exposures t o  ambient  pol lutants;  and 

(5) b i rds ,   espec ia l l y   dur ing   migra t ion ,  may f l y  a t   e l e v a t i o n s  'con- 

s iderab ly  above the  ground. The amb ien t   l eve l s   o f   po l l u tan ts  

where t h e   b i r d s   a r e   a c t u a l l y   f l y i n g  may be s i g n i f i c a n t l y   h i g h e r  

than  those  indicated by t h e  ERT model l ing.  

Althouqh the  evidence  suggests  t t iat  birds  are more l i k e l y   t o  be adversely 

a f f e c t e d   t h a n   o t h e r   w i l d l i f e   a t  a g i v e n   l e v e l   o f   a i r   p ~ l l u t i o n ' ~ ~ ,  no data 
e x i s t  .to de f in i t i ve ly   de termine   the   p resence  o r  absence o f   i n j u r y   t o   b i r d s  
a s  a r e s u l t  o f  the  proposed  Hat  Creek  project. Any assessment o f  in;:ury i s  

specu la t i ve .   Mon i to r ing   fo r  a i r  po l l u t i on   i n ju ry   shou ld   i nc lude   bo th  

i nves t -ga t i on  o f  t i ssue   ( l ung )  damage and moni tor ing  o f   eco log ica l   (communi ty)  
parameters, such  as ind ices  o f  abundance, spec ies   d ivers i ty   o r   spec ies  
evenner,s (see  Section 7.0). 

Waste ciisposal i s   a n t i c i p a t e d   t o  have an adverse  environmental  impact  through 
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the  creation  of  potentially  tox,ic  waterbodies.  Birds would be affected  only 
i n  as much as they consumed water  or food from these  waterbodies. Most birds 
would n o t  be a f fec ted   i f  preven::ed from gaining  access t o  potent ia l ly  t o x i c  
waterbodies. 

The proposed Hat Creek project i-s l ike ly  t o  induce  environmental changes which 
would ultimately  affect  wildlife.  Birds, i n  par t icular ,  have been !;t.udied i n  
conneztion w i t h  the environmental  modifications. Changes in  primary  produc- 
t i v i t . y ,  p l a n t  species  composition, or vegetation  structure would be expected 
t o  prllduce measurable  changes irl the avifauna. Because of the  environmental 
sensit ivity  of  birds and because! avian comnunity parameters may be eas i ly  and 
inexpensively  monitored, birds may provide an excellent  indexing method fo r  
monitoring  ecosystem  response tcl chronic  pollution . 113 

Col1i:sions between birds and ta l l   objects ,   resul t ing i n  avian  mortality, have 
been  documented many times.  Bird  collisions can occur  under a wide variety 
of  circumstances, b u t  large  scale  mortality  is  associated w i t h  certain 
circunstances,  as  outlined below. 

La.rge numbers of  birds must be r o v i n g  suff ic ient ly   c lose  to  the ground t o  
encourlter an a r t i f i c i a l  prominence. This  usually  occurs  only d u r i n g  migration 
when a low cloud cei l ing or inclement  weather  forces  migrating bird:. t o  
descerld closer t o  the ground than  usual. Under such circumstances  birds 
apparmtly  follow  linear  topological  features such as shorel ine,   r iver   or  
ridge, and structures  adjacent t o  these  topological  features  are more l ikely 
t o  be struck by b i rds  than  are  structures which a r e  fur ther  away . 166 

The cr, i t ical   factor common to documented large  scale   col l is ion  incidents   is  
a r t i f i c i a l  l i g h t .  Most collisions  occur a t  night  during  conditions of very 
poor \ , i s i b i l i t y .  A t  these  times, the object  with which the birds   col l ide  is  
usually l i t ,   e i t h e r   d i r e c t l y  or indirectly.  The hypothesis i s   t h a t  under 
condit.ions  of  very poor visibil i ty,   birds  migrating a t  night become disor i -  
ented upon encountering an a r t i c i f i a l   l i g h t  source.  Mortality  ensues when 
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the birds ei ther   crash  into the o b j e c t   ( l i t   o r  u n l i t  por t ions)   o r   f lu t te r  
around i t  unti l   they  fall  from exhaustion . 166 

The proposed Hat Creek project has two structures which are  potential  sources 
of  avian  mortality: the stack i3nd, i f  chosen, na tura l  draft  cooling towers. 
Under some circumstances,  transmission  lines can be lethal  to  birds,  espe- 
cial1.y  larger  birds such as herons o r  ducks which  cannot  quickly dodge the 
wires. I t  has been reported that  existing  transmission lines in t h e  Kamloops 
area  lave n o t  been a problem in  this  regard*.  Therefore, one would not 
expect new transmission  lines to be lethal t o  birds   e i ther .  Depending on 
desigil  construction,  smaller  transmission  lines (4  t o  69 kV) can electrocute 
larger   birds ,   especial ly  golden eagles167. However, the electrocution o f  
large raptors   is   unl ikely  to  be a significant  consideration  with  respect t o  
the H,it Creek project because of the low numbers of such raptors in the local 
study  area, the mountainous topography, and the  absence  of documented 
concern a b o u t  electrocutions by transmission  lines  in B.C.  

The s-:ack, which  would be either. 244 m (800 f t . )  or 366 m (1200 f t . )   t a l l ,  
i s   sw'f ic ient ly  high t o  encounter migrating  birds even under clear  skies.  
If  narural  draft  cooling towers are   selected,  two towers  116.4 m (383 f t . )  
or four towers 91.4 m (300 f t . )  in height would be used. These towers could 
be encountered by migrating  birds under adverse weather conditions. 

Thermal plant  stacks,  natural d r a f t  cooling  towers,  or  similar prominences 
could  be a significant  source o f  bird  mortality when l i t .  Mortality could 
be s ignif icant ly  reduced by eliminating  the  lighting o r  by reducing i t s  
intenr,ity  during the migration  period. Dramatic success has been ac:hieved 
extinguishing  illumination on a 151 m (495 f t . )   na tura l   d raf t   cool i rg  tower 
i n  Ohio near Lake Erie l6'and on 199 m (653 f t . )  chimneys o f  a fossil 
fuel  fired thermal generating  station  in  Ontario 170, 171, 172, 173, 174, 175 

* Sardy MacDonald, personal communication - Habitat  Protection  Biologist, 
B . C .  Fish and Wildlife Branch, Kamloops. 
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* 
Some success has a l so  been achieved  by  swi tch ing  f rom  whi te   l ight  t o  dim 

r e d   ' i g h t   o r  by   sw i tch ing   f rom  cons tan t   l i gh t ing   to  a s t robe system.  However, 

t he   s t robe   l i gh t i ng   sys tem  i ns ta l l ed   du r ing  1975-76 on the  CN Tower i n  Toronto, 

Ontar io  has n o t   p r e v e n t e d   k i l l s   i n   s p i t e   o f   c o n f i d e n t   p r e d i c t i o n s  made about 

the !;ystem a t  t h e   t i m e   o f   i t s  instal la ti or^'^^. I n  September  1976 i t  was 

nece!;sary t o  darken  the  tower  completely. 

Thus, a potent ia l   problem  exists,   the  magnitude  of   which  cannot be determined 

u n t i l   a f t e r   t h e   e v e n t .  It is   imposs ib le   f rom  da ta  on hand t o   p r e d i c t  how  many 

bird! .   would  migrate  over  the  p lant  s i te and  under  what  weather  conditions. 

As fzir as i s  known, H a t  Creek i s   n o t  on any major  migrat ion  f lyways and would 

no t   rece ive   excep t iona l l y   h igh   dens i t i es   o f   m ig ra t i ng   b i rds .   Regard less   o f  

the  magnitude o f   t h e  problem, a number o f  m i t i g a t i v e  measures coulci  be  under- 

taker'  (see  Section  6.0). 

E. Small Mammals 

Habi t .a t   a l ienat ion i s  expected t o  be the  one environmental   modif icat ion 

assoc:iated  with  the  proposed  Hat  Creek  project  which  would  induce a s i g n i -  

f i c a r t  adverse  impact upon small mammals. Approximately 1.7 pe rcen t   o f   t he  

local  study  area  would be a l ienated   by   p ro jec t   opera t ion  and 2.3 percent  by 
const ruct ion  p lus  operat ion.  However, the   overa l l   impact  on small  mamals 

woulc be expected t o  be p ropor t i ona l l y   g rea te r  because the  habi ta ts   which 
were found t o  have the  h ighest   densi ty  and d i v e r s i t y   o f   s m a l l  mammals would 

be a f ' f ec ted   t o  a greater  degree  than  would  other  habi tats.  

O f  t t ose   hab i ta t s  sampled i n  the   loca l   s tudy   a rea ,   r ipar ian   hab i ta t  was 
founc, t o  be the  most s i g n i f i c a n t   f o r   s m a l l  mammals. Overa l l   dens i ty  and 

d i ve r , s i t y  were high  (Table 4-21); several  species were captured  only i n  

r i pa r , i an   hab i ta t  and would be expected t o  be r e s t r i c t e d   t o   t h i s   h a b i t a t .  
R ipar ian  habi ta t   would be only   moderate ly   a f fected  by  pro ject   operat ion 

(one  percent  decrease)  but   the  overal l   project   would cause a s i x   pe rcen t  

l oss   o f   l oca l   s tudy   a rea   r i pa r i<nn   hab i ta t .  Some species  could,  therefore, 
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suffer  a six  percent  habitat  loss. 

Open range habitats were also  productive o f  small mammals, a l t h o u g h  the 
species  diversity was low. Alienation  of open range habitat  from project 
operaton would  be extensive,  with  approximately 1156 ha (2857 acres)  or 
3.1 p?rcent o f  the local  study ilrea resource potentially  alienated  (Table 
5-23). Cumulative habitat   al ienation by project completion would ilqclude 
the alienation o f  1476 ha (3647 acres) o f  open range, or 4.0 percent  of the 
local  study  area  resource  (Table  5-24). 

Noise and harassment would probilbly  not a f fec t  small mammals. Much of their  
ac t iv i ty  and  breeding  occurs  underground or under snow cover and would, thus, 
be well-insulated  against  extraneous  air-transmitted noises. Noise studies 
on 1a)oratory-raised small  mamills indicate   that  expected ambient noise 
levels  would be unlikely t o  a f f f x t  small mammals. 

Oirec,t  exploitation o f  small manunals would n o t  be an  expected result  o f  the 
propojed Hat Creek project. Exc:ept for  furbearers,  small mammals are n o t  
normally  exploited and  no reasor1 can be foreseen why the proposed H a t  Creek 
proje,:t  should  cause them t o  be exploited  unless  they  interfere  with the 
revegetation  process. 

The impact  of d u s t  and a i r   e m i s i o n s  on small mammals would probably be 
m i n i m l .  Most small mammals spmd a very  large  proportion o f  their time 
underneath snow or s o i l ,  which  would intercept the pollutants.  Therefore, 
smal 1 mammals would be exposed l e s s  than would other  wildlife.  Active, 
surfaNze-dwelling animals such as squi r re l s  and chipmunks  would be the most 
exposed while burrowing animals, such as moles, the least. Bats may prove 
to  be especially  susceptible t o  airborne  contaminants. The lack of exposure 
and  the re la t ive   insens i t iv i ty  c f  most laboratory small mammals t o  p o l l u t a n t s  
combine t o  suggest  that  predicted  levels  of Hat Creek air   pol lutants  would 
n o t  bf? harmful t o  most small mammals. 
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Waste disposal i s  n o t  expected to   exer t  adverse environmental impact.s directly 
upon Ltpland ecosystems. Small mammals would  be affected by waste  disposal 
only tNy habitat  alienation  (discussed  previously)  or by consuming pc'lluted 
water:. Preventing  small mammals from g a i n i n g  access t o  polluted waters 
would  be nearly  impossible. However,  few small mammals  would  come into 
contact with polluted  runoff or leachate waters. Only those with hc'me ranges 
in clcsse proximity t o  the ash pond or se t t l ing  lagoons would have oppor tuni ty  
t o  cor.sume polluted  waters. An exception might be b a t s ,  which are extremely 
mobile. 

Indirect impact on small mammals as a resul t  of  project  operation would be 
primarily a resul t  of injury  to  vegetation. The response  of small rramnals 
t o  minor habi ta t   a l terat ion i s  n , o t  well documented, b u t  would presurrlably 
parallel   that  o f  birds. Indirect impact cannot be quantified, b u t  some 
adverse  impact i s  expected  especially a t  higher  elevations and near the 
cooling  towers. This impact would be perceived i n  terms of decreased 
abundance, and diversity.  

F .  Furbearers 

The distribution of furbearers  within  the  local  study  area  is  disjunct. 
One group of furbearers  (beaver, m i n k  and r iver  o t t e r )  are  associated 
en t i re ly  w i t h  waterbodies or rip,3rian  habitat. Another group (bobcat,  lynx, 
f i s h e r ,  marten and red squirrel)   are  found i n  the  forested regions. Coyotes 
and weasels  are  ubiquitous b u t  w~~u ld  probably be  most common where the mice 
are common, within open range anlj r iparian  habitats.  The remaining species 
would  be very rare or non-existent i n  the  local  study  area. 

Habitat  alienation of local  study area forested  lands i s  expected t o  be 
relat ively minor. Project  operation would alienate an estimated 1726 ha 
(4265 acres) or 1.5 percent  of  the  local  resource  base  (Table  5-23). 
Cumulative habitat  alienation  of  forested  lands would total  2074 ha (5125 
acres)  or 1 .7  percent  of  the to t i i l  (Table 5-24). The loss of  these lands 
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i s  przsumed t o  be assoc ia ted   w i th  a l oss  o f  suppor t i ve   capab i l i t y   o f   approx-  
imate ly   the  same magnitude o f   f o res t -dwe l l i ng   f u rbeare rs .  

Ripar ian  habi ta t   would be on ly   marg ina l l y   a f fec ted   by   p ro jec t   opera t ion ,  

Most o f   t h e  damage would have been done du r ing   p ro jec t   cons t ruc t i on .   P ro jec t  

operat ion  would  a l ienate an est imated 11 ha (27  acres)   or  1.0 percent o f   t h e  

resoucce base (Table 5-23). 1nc:luding  construction, an est imated 62 ha 

(153 ,!cres) o r  6.0 percent   o f   t t ie   r ipar ian   hab i ta t   wou ld  be lost .  

Noise and harassment  are  not  expected t o  have a measurable  impact of1 furbearers. 

Ranch mink  were shown t o  be unaffected  by  sonic booms . I f  o ther  .'urbearers 

have ! ; imi lar   sens i t iv i t ies   to   no ise,   then  leve ls   assoc iated  wi th   the  proposed 

H a t  Creek pro ject   should  not   adverse ly   a f fect  them. 

88 

Di rec t   exp lo i t a t i on   o f   f u rbeare rs   wou ld  be expected t o  remain  the same w i t h   o r  

wi thout   the  pro ject   (Sect ion  5 .2(b)( i i ) ) .   Therefore,   no  impact  on furbearers 

i s  a n t i c i p a t e d  as a r e s u l t   o f   p r o j e c t - i n d u c e d   e x p l o i t a t i o n .  

The e f f e c t s   o f   d u s t  and a i r  emissions on furbearers  would be s imi lar .   to   those 

descr ibed  for   smal l  mamnals. Furbearers spend  more time on the  surface  than 

do mort s m a l l  mammals and thus, may be  exposed t o  more episodes o f   e l e v a t e d  

l e v e l s   o f   a i r b o r n e   p o l l u t a n t s .   F u r b e a r e r s   c o u l d   a v o i d   s h o r t - t e r m   i r r i t a t i n g  
atmospher ic  condi t ions  by  staying  underground  or  wi th in  shel ter .  Very l i t t l e ,  
i f  any d i r e c t  impact  of a i r  po l lu tants   would be expected on furbearers.  

Waste disposal  may have a measur'able  impact on aquat ic   furbearers.  The 
p o t e n t i a l l y   l e t h a l  ash pond  and s e t t l i n g  lagoons  would  not be su i tab le   hab i ta t  

f o r  beaver o r  muskrat because o f  a lack   o f   su i tab le   vegeta t ion ,   bu t   fu rbearers  

such a s  mink o r   r i v e r   o t t e r  whic l l   fo l low  watercourses  could ascend  Hat  Creek 

t o  reach  the  lagoons. The ash pond would be l e s s   l i k e l y   t o  be colonized  by 
furbearers because i t  would  have no outflow.  Upland  furbearers  would  not be 

expected t o  encounter  contamination  from  waste  disposal. 
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The e. 'fect  of  habitat  alteration on furbearers  is  purely  conjectural. Some 
adver!;e impact would probably oc:cur, especially  at   higher  elevations.  Decreases 
in t h e  availability  of  plant  material such as Kentucky bluegrass, willow or of 
conifer  seeds  could  cause  a drop in the populations  of mice, hares <dnd 
squir,*els, and a  concomitant d rop  i n  their predators  (weasels,  mar-tens, 
bobca,t, lynx and wolverine).  Quantification  of these changes i s  n0.t possible 
w i t h  .:he current  state-of-the-art .  

G. Big Game 

Land dlienation  during  operatior1 would involve  ten  wildlife  habitat:; and 
a totill  of 2775 ha (6857 acres) o f  land  (Table  5-23). The deer and moose 
capab,ility  ratings  of these wildl i fe   habi ta ts  are presented  in  Table 5-41. 

Discussion  of the importance t o  deer and moose of habi ta ts   c lass i f ied as high 
and  medium t o  high capabi l i ty  have been presented  in  Section  5.2(b){iii)G. In 
Table 5-25 i t   i s  important  to  note  that  in  addition t o  the 145 ha (358 acres) 
of  saqebrush habitat  alienated  in the construction  phase, an additional 315 
ha (7'78 acres ) ,  or 48 percent o f  the resource base  of this   habi ta t  would be 
removed during the operation phase of the project.  Combined construction and 
opera,:ion  phases  of the proposed project  would al ienate  a t o t a l  of 420 ha or 
62.6  percent  of the available  sagebrush  habitat  (Table 5-24). Based on pe l l e t  
group t ransect   resul ts ,   th is   represents  removal of approximately 6,900 deer 
days usage annually from the Hat Creek Valley. I n  addition  to high capabili ty 
land,  the  operation phase would al ienate  534 ha (1319 acres) of land  clas- 
sified  as medium to high capability  deer  range. 

The milgnitude of  the impact  of  t,he removal of  the high quality  deer range i s  
d i f f i c u l t  t o  predict in the absence  of  such  information as  the  location and 
exten': of the  sumer range of  deer which winter i n  the Hat  Creek Valley and 
the ava i lab i l i ty  and  condition clf alternative  deer  winter  ranges. However. 
based on the proport ion and qual i ty  (420 ha or 62.6 percent  of the available 
high capability  deer  winter  rance and 534 ha, or 2.8  percent of the  available 
mediun t o  high capabili ty deer hlinter  range) of the  habitat removed,, i t  i s  

,5-155 



TABLE 5-41 

FEE! AN? MnnsE EESL7lrRCE CP.PP.S!L!TY !?P.T!%GS GF 

HABITATS ALIENATED DURING OPERATION OF THE HAT CREEK PROJECT 

ul 
I 

ul 
4 

m 

WILDLIFE 
HA6 I TAT 

Local  Study  Area  Percent o f  Deer 
Area Resource A1 ienated  Resource  Capabi l i ty   Capabi l i ty  

Moose 

Base (ha)  (ha) Base Rat ing   Rat ing  

Douglas- f i r /p inegrass 

;'lid eievoiiun yrdss iand  

Ponderosa p ine  - 
Douglas-f i r /bunchgrass 

Sagebrush 

Engelmann spruce 
Lodgepole  pine 

Low e leva t ion   g rass land 

Aspen 

Bog 

R ipa r ian  

Mi s c e l l  aneous 

62,560 

5 dibU 

13,420 

670 

39,020 

4,760 

2,720 

650 

1,040 

1 ,580 

1,021 

537 

374 

31 5 

218 

149 

113 

21 

11 

16 

1 . 6  

9 . 6  

2.8 

47.0 

0.5 

3.1 

4.2 

3.2 

1.1 

1 .o 

Medi urn 

meai urn 

Medi urn 
t o   H i g h  

High 

Medi urn 

Medi urn 
t o   H i g h  

Medi urn 

Medium 

Med i urn 
t o   H i g h  

Low t o  
N i  1 

Low 

LOW 

Low 

Nil 

Medi urn 

Low 

Medi urn 
Low t o  

High 

High 

Low t o  
N i  1 

TOTAL 162,110 2,775 1.7 



speculated  that  a t  l eas t   one -ha l f   o f   t he   dee r   no rma l l y   w in te r i ng   i n   t he   Ha t  

Creek Val ley  would be placed i n  a s t r e s s f u l   s i t u a t i o n   d u r i n g   t h e   h a r s h   w i n t e r  

cond i t ions   wh ich   per iod ica l l y   occur   in   the   a rea .   Th is   p red icament   wou ld   resu l t  

i n  the   s ta rva t ion   o f   deer   w i th in   Hat  Creek  and  adjacent  winter  ranges,  the 

l a t t e r  as a r e s u l t   o f   t h e   i n f l u x   o f   d e e r   t h a t  may have  normal ly   wintered  in  

the  H a t  Creek  Valley. A g e n e r a l   d e t e r i o r a t i o n   i n   t h e   c o n d i t i o n   o f   f o r a g e  

species on Hat  Creek and adjacen.t  deer  winter  ranges  would be t h e   r e s u l t   o f  

overuse. It should  be  emphasized tha t   ma jor   losses   wou ld   occur   p r i r ta r i l y  

dur ing   severe   w in te rs .   Dur ing   mi id   w in te rs   w i th   low snow accumulation i t  i s  
poss ib le   that   no  deer   losses wou'ld r e s u l t   f r o m   t h e   h a b i t a t   a l i e n a t i o n   o f   t h e  

prop0s.d H a t  Creek p ro jec t .  

The winter ing  deer   populat ion  in   the  Hat   Creek  Val ley may be as h igh as  200 
animal!;  (Section  4.8(b)). A loss, o f  over 50 percent  o f  these  animals  would 

be comparable t o   t h e  1976 estimated  harvest  by  deer  hunters i n   t h e   l o c a l   s t u d y  

area  (Table 5-2) and would be considered a loss o f  major   propor t ion ,to the  Hat 

Creek Valley  deer  herds. On a reg ional   s tudy  area  bas is ,   the loss o f  approx- 

imate ly  100 deer  would be e q u i v a l e n t   t o  6.8 p e r c e n t   o f   t h e  1976 est imated 

harvest:  by  deer  hunters and would be considered a minor   to  moderate Toss. 

Impact t o   l o c a l  moose from  the  operation  phase of the  pro ject   would be the 

a l i e n a t i o n   o f   h i g h   t o  medium c a p a b i l i t y  moose habi ta ts .   Operat ion  ac: t iv i t ies  

would remove 21 ha (52  acres) o f  bog h a b i t a t  and 13 ha  (32  acres) o f   r i p a r i a n  
hab i ta t ,   bo th  o f  which  are considsered h igh  moose c a p a b i l i t y   h a b i t a t s .  Two 
hundred and eighteen ha (539 a c r e s )   o f  Engelmann spruce - lodgepole  pine 

forest ,   cons idered  to  be medium m ~ o s e   c a p a b i l i t y   h a b i t a t ,   w o u l d   a l s o  be removed 
du r ing   ope ra t i on   o f   t he   p ro jec t .  The overa l l   impact  on l o c a l  moose numbers o f  
removal o f   t h e  above hab i ta t s  i s  cons idered  re la t i ve ly   m inor  due t o   t h e   f a c t  
that   Hat  Creek Va l l ey   w in te r  moose dens i t i es   a re   l ow  and only  small   percent- 
ages o f   t he   ava i l ab le   resource  base i s  being removed. 

A l i e n a t i o n   o f   w i l d l i f e   h a b i t a t s  by  the  operat ion phase of   the  pro ject   would 

a f f e c t  the remain ing  b ig  game spec:ies i n   t h e   H a t  Creek  watershed i n  a manner 

5-157 



similjr t o   t h a t   d e s c r i b e d   f o r   t h e   c o n s t r u c t i o n  phase (Sect ion  5 .2(b)( i i i )G.) .  

A l i t82rature  rev iew on w i l d l i f e   r e a c t i o n s   t o   n o i s e   i s   p r e s e n t e d   i n  :Sections 

S.Z(b)(i)A. and 5 .2(c ) ( i )B .  o f  t h i s   r e p o r t .  Sources o f   no i se   du r ing   t he   ope r -  

a t i o m l  phase o f   t h e   p r o j e c t   w o u l d  be t h e  mine, conveyor system,  power  gener- 

a t i o n   p l a n t  and o f f s i t e   f a c i l i t i e s .  

The m j o r   n o i s e  sources  associated  wi th  operat ion  of   the  mine  would  include 

b l a s t i n g  and operat ion o f  heavy  machinery.  Blasting  would  occur  approximately 

once ( 3  day. This   no ise i s  a n t i c : i p a t e d   t o  have very l i t t l e   e f f e c t  on l o c a l  

big  gme  species  because o f  i t s  s i m i l a r i t y   t o   t h u n d e r .  The m a j o r i t y   o f   t h e  

mine  machinery  would be o p e r a t i n g   i n  open p i t  #1 and  between t h e   p i t  and coal  

stockpi les,   waste dumps and topso i l   s tockp i l es .   Loca l   b ig  game species  would 

have hecome accustomed t o   t h i s   k i n d   o f   a c t i v i t y   d u r i n g   t h e   c o n s t r u c t i o n  phase 
and very l i t t l e   a d d i t i o n a l  impac,t i s   a n t i c i p a t e d  due t o   i n i t i a t i o n   o f   o p e r a t i o n  

a c t i v i t i e s .  

The proposed  conveyor  system, including  motors  and  gears  would be completely 

enclo!;ed. Harford, Kennedy, Wakef ie ld   L td. ' I5   ant ic ipate  that   the c:onveyor 

systerl  would  not be a ser ious  noise  source and on th is   bas is   the   no ise   impact  

on l o c a l   b i g  game species i s  a n t i c i p a t e d   t o  be minor. 

The mi l jor   no ise  sources  assoc iated  wi th   the  operat ion  o f   the power Fllant  would 
be the a c c i d e n t a l   t r i p p i n g  of c i r c u i t   b r e a k e r s  and electromat ic  pressure 

release  valves  (Sect ion  5.2(c)( i )B.) .  The impact on l o c a l   b i g  game species 

i s  no t  known a t   t h i s   t i m e .  However, c o n s i d e r i n g   t h a t   p r o j e c t   n o i s e   i n  

locat .ons beyond the   p lan t   yard   wou ld  be below  those levels  considered  harmful  
t o  human hear ing and  based on l i t e r a t u r e   d e s c r i p t i o n s  o f  an imal   react ions  to  
no ise ,  it i s   a n t i c i p a t e d   t h a t   p l a n t   o p e r a t i o n   n o i s e   w o u l d  have l i t t l e   o r  no 
impact on l o c a l   b i g  game species. 

Harasment o f  b i g  game animals  dur ing  the  operat ion phase o f   t h e  H a t  Creek 
pr0jec.t  would be s i m i l a r   t o   t h a t   e x p e r i e n c e d   d u r i n g   c o n s t r u c t i o n   a c i t i v i t e s .  
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Some oi' the  sources  of harassment. include low f ly ing   a i rc raf t ,  acces:;  road 
construction and  use, and non-consumptive and consumptive recreational uses  of 
wildli.'e  resource. The  number of: people  associated  with the operation of 
the  pliint  (approximately 1000 employees ) i s  considerably  fewer  than  the number 80 

required for construction  purposes  (peak numbers  would exceed 2000 employees ). 
However. operation employees and their   famil ies  may  become permanent residents, 
wherea!; construction workers would be in   the  area  for  up  to  six  year; .  

80 

Direct  exploitation of b i g  game resources  associated w i t h  project  operation 
i s  anticipated  to  increase  as a resul t   of  the increased numbers o f  plzople 
a t t r aced   t o   t he   a r ea .  Immigrants would  be  made up  of  project emplo,yees  and 
t h e i r  Families,  as  well  as  visiting  tourists. The increased numbers of 
people would resu l t  in increased  pressure on local  big game species ,and may 
tempor,lrily  increase  harvests. This increase wouTd be temporary  because of 
hab i t a t   l o s t  by project  al ienation.  Alternatively,  the present  harvests may 
be limiting b i g  game (especially  deer)  populations.  If such is  the ,case, 
increased  hunting  pressure may quickly  result in  decreased  populations and 
decreased harvests. 

The ov2rall impact on big game sr~ecies  of  dust and a i r  emissions i s   d i f f i c u l t  
to   predict .  However, expected dus t  emissions are ant ic ipated  to  have relat ively 
minor impacts on local  big game !;pecies (see Section 5.2(c)(i)D.).  Similarly, 
t h e  impacts o f  emissions o f  hydrocarbons, carbon monoxide, ozone, par t iculates  
and trace  elements  are  anticipated t o  be minor. 

However, similar  statements  cannot be  made for  stack  emissions  of  sulfur or 
nitrogen  oxides. Expected concentrations o f  sulfur  and nitrogen  oxides  and/or 
the known e f fec ts  of these  gases on wildl i fe  have  been presented  in  Section 
5.2(c)( i )D.  The d i r ec t  impact o f  SO, on big game species would probably be 
negligible,  b u t  such assurance  c(mnot be given  regarding NO,. 

Exposure t o  high concentrations {of NO;! have  been demonstrated t o  decrease  the 
lung ' s   ab i l i ty  t o  c l e a r   i t s e l f  O F  part ic les  and debris13',  produce emphysema- 
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l i k e  injury"g' 13', and i n h i b i t   t h e   l u n g ' s   a n t i b a c t e r i a l   d e f e n s e  

mechanism, making af fected  an imals  more s u s c e p t i b l e   t o   l u n g   i n f e c t i o n s  

Predic ted  concentrat ions  o f  NO, 1:Table 5-26)   ind icate  that   the  min imal   leve ls  

which have been recorded  to   produce  i r revers ib le  changes t o   t h e   l u n g s   o f  

experiaental  animals (470 pg/m3)  would be exceeded f o r  1-hour  averags. Some 

ev idence  ex is ts   to   suggest   tha t   b ighorn  sheep may be except iona l l y   suscept i -  

b l e   t o   l u n g   i r r i t a n t s .  

119, 131 

The s u s c e p t i b i l i t y   t o  pneumonic cond i t i ons   o f   t hese  sheep  has been t r a g i c a l l y  

i l l u s t r a t e d   i n   t h e  East  Kootenay  area where, d u r i n g   t h e   f i r s t   t h r e e  months o f  

1965 ,  l lmos t  an e n t i r e   p o p u l a t i o n   o f  Rocky Mountain  bighorn sheep on t h e   B u l l  
R iver   winter   range were l o s t .  "Poor  range  conditions,  severe  winter  weather, 

an abn~ l rma l ly  heavy i n f e s t a t i o n   o f  lungworm (Protos tragyZus) ,  and  heavy loads 

o f   o t h l ? r   p a r a s i t e s  combined t o  depress  the  resistance  of   the sheep t o  disease . 11 7 

It has been est imated  that  3200 k'ighorn sheep, o u t   o f   t h e   t o t a l   p o p u l a t i o n  

o f  4000, d i e d   i n   t h e  1965 E a s t  Kc'otenay  epidemic17'. It should be stressed 

tha t   t he  above s i t ua t i on   resu l ted   f rom a combination o f   f a c t o r s   t r i g g e r e d  by 

a per iod  o f   w inter   s t ress.   Never the less,  i t  i s  impor tan t   t o   no te   t ha t  NO2 

i s  known to   adve rse l y   a f fec t   t he   resp i ra to ry   sys tem and tha t   b igho rn  sheep 

are  known t o  be s u s c e p t i b l e   t o  pneumonic cond i t ions .   ( In fo rmat ion  or1 o the r  
b i g  gane species i s   u n a v a i l a b l e . )  On t h i s   b a s i s  i t  should be no ted   tha t  

gaseous emissions o f  NO2 have t h e   p o t e n t i a l   t o   a f f e c t   b i g h o r n  sheep and 
poss ib ' ,y   o ther   b ig  game species.   Fortunately,   b ig game w in te r ing   ha t l i t a t  
and reg ions  o f   h ighest   expected NO2 concentrat ions  f rom Ha t  Creek p r o j e c t  

emissions do not   co inc ide.  On the   bas i s   o f   ava i l ab le   da ta ,  no  advers,e  impact 

would  occur as t h e   r e s u l t   o f   d i r e c t   e x p o s u r e   o f   b i g  game t o  ambient  atmos- 

pher ic   po l lu tan ts   f rom  the  proposed H a t  Creek p ro jec t .  

The i n d i r e c t   e f f e c t s   o f   a i r b o r n e   p o l l u t a n t s  on w i l d l i f e ,   v i a   t h e i r   e f f e c t s  on 

vegetat ion,  may be more s i g n i f i c a n t   t h a n   t h e   d i r e c t   e f f e c t s .  No data  are 
a v a i l a b l e  on t h e   e f f e c t   o f   s u l f u r   o r   n i t r o g e n   o x i d e s  on important  b ighorn 
sheep forages such  as bluebunch  wheatgrass o r  fescue (Fesfzcu ouina). 
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However, stack  emissions  of  sulfur  dioxide could be injurious t o  species  of 
willow, a major moose browse and t o  Kentucky bluegrass, a major sheep forage 
species"'. Injury  is  not  expected  to Kentucky bluegrass i n  any areas where 
sheep are known to  frequent,   but,   injury  to willow  could have an impact on 
moose winter  ranges. In the Clear Range  and Cornwall Hi l l s ,  willow  could be 
injured t o  the extent   that  25 t o  75 percent  foliar loss would occur  within any 
given year   i f  an MCS air   qual i ty   s t ra tegy were adopted1I6. An FGD i t ir   quali ty 
strategy would decrease the in jury   ra te   to  between 5 and  25  percent'!''. Rates 
of in;lury greater than 25 percent would  most probably  reduce  the  val:ue  of the 
plant:; as winter browse and repeated  injury  over  several  years might cause 
willow t o  become scarce or disappear from some h i g h  elevation  si tes. ,  .The 
wintering  population  of moose in the affected  areas  is   not  large,  b u t  i t  could 
be seriously  affected by loss  of willow as  a result of  decreased  ail-  quality. 

The possibi l i ty  of  elevated  levels  of SO, (maximum o f  288 pg/m3) occurring a t  
h i g h  elevations i n  bighorn  sheep and mountain goat  habitat  outside  the  local 
study  area t o  the  south,  southwest, and northwest has been ident i f ied by ERT"'. 
The exposure i s  expected t o  be cmf suf f ic ien t ly  low concentration and to  occur 
sufficiently  infrequently  that   injury t o  vegetation would be avoided"6. Thus ,  
no impact would be expected fronl stack  emissions on bighorn  sheep o r  mountain 
goat .'orage species. 

Dispo!;al of waste  during  operation of  the project  involves  land  alienation 
and possible  pollution o f  some standing  waterbodies. The extent anti impact 
of mine  and plant  waste  disposal have been discussed in the section on 

habititt  alienation. 

Garbaqe disposal  is a land alienation problem associated  with  operation  of 
the  fdcil i ty.  Employees living  in the Hat Creek Valley would require a 
garballe disposal   s i te  and t h i s   f a c i l i t y  would have the  potent ia l   to   a t t ract  
both  Iblack  and grizzly  bears. The s i t e  should be located  in a remote area 
and  garbage  should be treated in such a manner t h a t   i t   i s   u n a t t r a c t i v e  (by 
burning) or unavailable (by fencing  and/or  burying) t o  bears. The impact 
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of garbage disposal on local bedr numbers would be d i rec t ly  related t o  the 
efficiency  with which the garbage  disposal area i s  being  operated and how 
effect ively the garbage i s  made unavailable t o  bears. 

The ident i t ies  and sources  of  water  pollutants  anticipated  to be associated 
with  plant  operation have been discussed  in  Section  5.2(c)(i)E. Seven trace 
elements (Hg, Cd, Pb, V ,  T1, Se and Be) are considered t o  be highly tox ic  
t o  vertebrates and f ive element:; (Hg, Cd, As, T1 and P b )  are categorized  as 
having  high potential  for  bioaccumulation. I t   i s  not  possible a t   t h i s  time 
t o  predict the concentration  levels  of trace elements which may accumulate 
in  le3chate  waters. However, if   toxic  concentrations of these  elements 
devel3ped and i f  big game species are allowed t o  consume polluted  water, 
poisoling  of  wildlife  could  occur. 

H. Rare and Endangered Species 

Habitsit  alienation by the propor;ed Hat Creek p ro jec t   i s  no t  expected to  have 
a s ignif icant  impact on most rare and endangered  species. Most species  l isted 
in  Table 4-44 occur  only  sporadically  in the local  study  area and a re  n o t  
dependent upon affected  habitat  resources. Among the possible  exceptions  are 
couga:., falcons, common loons and trumpeter swans. 

Cougar- may be marginally  affected as a r e su l t  o f  a drop in  prey  populations, 
b u t  i l l  general this impact would, be completely overshadowed by other  factors,  
such h u n t i n g  of  cougars and competition  for  ungulate prey by humans. 

The peregrine  falcon is  associated  with  its  prey,  migrating  waterfowl. Any 
environmental  modification which decreases the local  occurrence of migrating 
water.'owl  would also be expected to  decrease the local  occurrence of migrating 
peregrine  falcons. The falcon  population would not be affected,  only  their 
movemttnt patterns. Peregrine  falcons  probably do not  nest anywhere within the 
local  study area. 
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Prair,ie  falcons do occur i n  the  local  study  area, b u t  they  occur  primarily, 
i f  no': exclusively,  in  the Thompson River  Valley, where they  nest on c l i f f s  
overhanging  the river.  Habitat  alterations  associated w i t h  the  project would 
not  a.'fect  this  population  of  falcons. 

Common loons  nest on Aleece and Finney lakes. These lakes would be drained 
as  part  of the mine p i t  dewatering scheme.  In to t a l ,  two or  three  nesting 
oairs  of loons would  be affected. 

Trumpeter swans migrate  in  the  vicinity o f  the Hat  Creek Valley and  have  been 
recorded a t  Fishhook Lake. Any loss o f  wetlands  could  cause trumpet.er swans 
to   f l y  elsewhere  to  find  suitable  resting  stops  during  migration. Cnly the 
movement patterns  of swans  would  be affected by the proposed habitat. modif- 
ication  in  the  local  study  area. 

Noise and harassment can  have adverse  effects upon rare and endangered 
species,  especially  birds  of prey. However, these  adverse  effects  are  usually 
assoc-ated w i t h  the  disturbance of  nesting  birds.  Prairie  falcons and  common 
loons  are  the  only  rare  or endangered species which nest  locally.  Neither 
species  occur  near  the  centres of noise  generation from project  operation. 
Therefore, no impact on rare and endangered species from noise and harassment 
i s  expected. 

Direct  exploitation o f  rare and endangered species is  s t r ic t ly   regulated by 
law.  Because of this regulation, the Hat  Creek project i s  unlikely t o  have 
any impact on consumptive use of  rare and endangered species. 

Dust i n d  a i r  emissions have the  potential  to  injure  rare and  endangered species 
w i t h i r ,  the  regional  study  area.  Ground-level  concentrations  could  reach 
potentially dangerous short-term  levels i n  mountainous areas  (i.e.  higher 
elevations  within or imediately  adjacent  to  the  local  study  area . 116) 

Many c'f the  rare and endangered  species l i s t e d  in  Table 4-44 are  birds 
occurring i n  the  regional and  local  study  areas  only  as  transients  during 
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migration. However, these birds could  encounter the plume d u r i n g  f l i g h t  and 
i f  avoidance of  the plume contaminants does not  or  cannot occur, the birds 
may sustain  injury. 

Some rare  and  endangered species may be susceptible t o  environmental contam- 
ination from waste  disposal. Birds,  such as  trumpeter swans o r  common loons, 
which are  associated w i t h  water, or birds such as  peregrine  falcons,  bald  eagles 
or  osprey, which prey on aquatic  organisms,  could be adversely  affected by 
heavy metals from the  waste  displssal  runoff waters. Many of the rare and 
endangered species  l isted  in Table 4-44 are endangered  because  they are 
susceptible t o  pollutants passed  along the food chain..  Monitoring o f  waste 
disposal  waters and adjacent  ecosystems  for heavy metals and isolating  toxic 
materials from bio t ic  ecosystem components should be undertaken. To ensure 
envircnmental quality,  toxic  matterials must be kept  unavailable  to both 
plants and animals.  Otherwise,  toxicants would eventually  reach  the t o p  
carnivores  in the trophic  chain w i t h  potent ia l ly  harmful consequences. 

Indirect  impacts of the Hat Creek project on rare and endangered  species  are 
doubtful. No rare  or endangered  species  appear  to be c r i t i ca l ly   l imi ted  by 
the  productivity  of  terrestrial  ecosystems which a re   l ike ly   to   suf fe r  vegeta- 
tional  injury. 

( d )  Decommissioning 

Decomissioning of the Hat Creek project pertains  to the change from coal 
m i n i n s l  and  power generation t o  other l a n d  uses. Decommissioning wob.ld  com- 
mence 40 years   af ter   project  commencement. I n  40 years,  technology, economics 
and  social  attitudes  could  substantially change (the atomic age is  less  than 
40 yerlrs o l d )  and,  hence,  plans which are currently being advanced tnay be 
obsolete i n  40 years. A detailed  consideration o f  decommissioning i s  not 
currerltly  possible because o f  the myriad of available  options.  Nevertheless, 
some character is t ic  changes would  accompany the decommissioning process and  
will tle discussed a t  t h i s  time. Decommissioning plans were taken from B . C .  
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Hydro a n d  Power Authority  plans86 and from the Hat Creek land  reclamation 

study . 146 

( i )  Environmental Changes 

A.  P i t  Reclamation 

P i t  re,:lamation cannot begin until  the completion  of mining in open pit # l .  
We h a w  assumed t h a t  the completion  of open p i t  #1 i s   a l s o  the completion  of 
Hat Cr'?ek coal mining. A decision t o  mine a second  coal body south of the 
propos?d open p i t  #1 could  allow a r e f i l l i n g  of the p i t  w i t h  waste rock, b u t  
would qecessitate a complete reconsideration of p i t  reclamation plan!;. With- 
o u t  fur ther  m i n i n g ,  the p i t  would not  be r e f i l l ed  with  waste  materials  because 
of Prohibitive cost . 146 

Instead, the p i t  walls,  except  for the bottom three benches, would bl? covered 
with a layer of waste  material, iind be recontoured and graded to  side slopes 
n o t  exceeding 26' (50  percent  slope). Exposed residual  coal  deposits  close 
to   the  pi t   f loor  would also be covered w i t h  waste  materials. The side  slopes 
would then be revegetated and the p i t  allowed to f i l l  with  water . 146 

A t  the anticipated rate of f i l l i n g ,  the bottomthree benches would b'e covered 
w i t h i n  f ive years and the lake would reach i t s   f i na l   l eve l  of  853 m (2800 f t . )  
within 26 years'46. Between year  five and year 26, much of the revegetated 
p i t  wall would be inundated. T h e  final  anticipated  area of the lake  is  230 ha 
(568  acres)86. When the lake i s  f i l l e d ,  the Hat Creek diversion canal would 
no longer be needed t o  maintain minimum downstream flow and would be reclaimed; 
the  creek would be directed  into  the  reservoir and reservoir outflow would 
supply downstream water. The upstream reservoirs would  be l e f t   t o   a s s i s t  
i r r iga t ion  . 146 

Currertly,  plans have been advanced for mine buildings t o  be demolished, their 
foundations t o  be removed, and the land t o  be reclaimed.  Ultimately, the mine 
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s i t e  would  be fully  reclaimed; no equipment or  materials would  be l e f t  on the 
surf5ce . 146 

Power p l a n t  s i t e  reclamation  plans have not  yet been developed i n  suff ic ient  
deta.1 t o  allow  for an adequate  evaluation. One would  assume t h a t  the power 
planl: s i t e  m i g h t  be completely  reclaimed,  converted  to an  alternate  use,  or 
simp'y abandoned. The total   area is relat ively small ( l e s s  than 100 ha or  
247 acres) and i ts   u l t imate  rec,lamation i s  not a matter  of  great  environmental 
significance. 

The waste dumps, ash dumps, topsoil  stockpiles, and coal  storage and b lending  
area; combined comprise nearly  all  of  the  total  alienated  land. Hence, the 
reclamation  of  these  areas would play a major role in determining  the  ultimate 
project impact on the wildlife  resource in the  local  study  area. 

The waste and ash dumps  would  be constructed  nearly  flat-topped and would  be 
graded to a s l igh t  (one percent)  continuous  slope t o  encourage controlled 
drainage and discourage ponding.  Berms, engineered  to  retain  less  stable 
waste materials, would edge the dumps and have a maximum side  slope  of 26' 
(50 percent  slope). The waste dumps would be underlain w i t h  a layer o f  water- 
pernieable wastes. This layer   is  designed t o  intercept seepage  water and 
minimize s t ab i l i t y  and toxic  leachate problems.  Disturbed areas,  other than 
waste and ash dumps,  would  be contoured and graded such that  the nlaximum 
slope is  less than 26' (50 percent)Ig6. 

The surface  of all   disturbed zones would be covered by a layer  of overburden 
app-oximately 2 m (6 f t . )   t h i ck  and then surfaced w i t h  soi l  materials and 
revegetated. The surface overburden would  be selected from those  portions  of 
the  total overburden expected  to  provide  the  best  substrate  for p l a n t  growth 
(e .3 . ,   g lac ia l   t i l l ) .  Reclainled surfaces would  be covered by a system o f  
di t lhes  in a herringbone  pattern  to  control  surface  runoff and minimize 
erosion. Reclamation would Flroceed concurrent  with  project  operation when- 
ever a disturbed  area  reaches a f inal   or  long-term temporary configuration. 
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After  contouring,  areas t o  be reclaimed would  be surfaced  with  topsoil 
mater.ials and revegetation woulcl commence.  The problem of potentially  toxic 
leachiites  in  surface  waters has been discussed  in  Section  5.2(c)(i)C. 

B. Revegetation 

The revegetation programme  woulc: bring the alienated  land back i n t o  biological 
productivity. The type  of  vegetation  that is   reestabl ished on disturbed  areas 
would determine, t o  a large  extent,  the types and numbers of  wildlife  that  
would utilize  those  areas.  Detailed  plans of the revegetation programme have 
not bpen f inal ized,  nor can they be until  years  of  field  experimentation have 
been  c.omD1eted. 

SeverEl character is t ics  o f  reclamation p u t  severe constraints on revegetation 
and.  t.hereby,  allow an analysis  of some generic aspects of revegetation  of Hat 
Creek waste areas. The in i t i a l   f l o ra  would be established by seeding. 
Grasses and legumes would almost  certainly predominate seed mixtures. 

The tcpography would be simplified; the current rol l ing and undulating  terrain 
would be replaced by large,   nearly  f lat   areas bordered by steep, uniform slopes. 
Drainage and seepage patterns would also be uniform. Ponding and stagnation 
are  considered t o  be undesirable because  of the  potential  accumulation of 
toxic  leachates in standing  waters; the topography and subsoil  conditions 
would  be designed so tha t   a l l   so i l   subs t ra tes  would be well drained.  Despite 
precautions, some seepage receiving  areas would probably form. These s i t e s  
would be located  near the bottom of steep  slopes and may be a receiving  si te 
for  toxic  seepage. 

In short,  uniformity i s  the key word to  describe  vegetation. A uniform seed 
mixture would  be applied over a (uniform soi l   substrate  with uniform drainage 
character is t ics  on a small numbe,r of uniform slopes. One would, therefore, 
expect  very l i t t l e   v a r i a t i o n  i n  .the vegetation which establishes on revegetated 
areas. 
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Successional change from the expecte Id or .iginal  grass- ,legume comur l i t , y  would be 
very  slow. Succession on the reclaimed  areas would be primary  succession which 
could  take a long  time.  perhaps 40 t o  100 years. Once the original  seed 
mixtur? of plants  is   established forming a continuous  cover,  the  invasion of 
other ~ l a n t s  would be d i f f i c u l t  because  of  competition for  water w i t h  the 
roots  sf  previously  established  vegetation.  Trees a r e  some of the  least  
likely  species t o  invade,  especially on well-drained  areas w i t h  f ine  soi l  
textur?. The Physical  Habitat and Range Vegetation  Report  describes the 
expected  regrowth  vegetation i n  de ta i l .  The amount of  available weathered 
topsoil  material  is  extremely  limited.  Topsoil from the pi t   area would be 
sufficient  to  cover  reclaimed  land t o  an average d e p t h  of only 1.4 cm ( 0.6 in . )  . 146' 

Even if   suitable  topsoil  materia'l i s  scraped from waste dump areas and stock- 
piled, the total   topsoil  would probably  provide  only a t h i n  covering. Hence, 
the  rooting zone in all  revegetared  areas would consis t   essent ia l ly  of un- 
weathered,  crushed  rock. A prob'lem may develop w i t h  respect  to the toxici ty  of 
p l a n t s  growing primarily in  overburden or other mine wastes. 

C. Environmental Tox.icity 

The vegetation  that would  grow ill the revegetated  area would be rooted  in soi l  
(overburden) which may have relat ively  large amounts of trace  elements. The 
poss ib i l i ty   ex is t s ,  then, that  this vegetation may contain  quantities  of  trace 
elements t ha t  would  be toxic t o  wildlife.  The assimilation  of  trace  elements 
i n  vegetation which is   avai lable   to   wildl i fe  (e.g.  stems,  leaves and seeds) 
i s  a function of the ava i lab i l i ty  of these elements  in the soi l   ( the  total  
water-soluble  trace  element) and the   ab i l i ty  o f  the p l a n t  to  assimilate and 
translocate the element.  Plants  differ  greatly  in  their  tolerance t o  trace 
elements, and some elements  are much more l i ke ly   t o  be trophically  transferred 
t h a n  are  others138. The toxicity  of a plant t o  animals i s   d i f f i c u l t  t o  predict. 
Overburden leachate  tests  (see Tdble 5-28) provide  data t h a t  show which trace 
elements may be avai lable   for  up,take by plants.  Soil  conditions may vary 
s ignif icant ly  from leachate  test  conditions, however, and f ie ld   t es t s   a re  
necessary  before  the  toxicity of regrowth vegetation  to  wildlife can be 
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re1 iably  assessed. 

Hat  Creek regrowth soil  condit.ions  are  likely  to be alkaline and  low i n  
organic  material14', These anticipated soil conditions can be used to  pre- 
d ic t  those trace  elements which are   l ikely  to  be assimilated by plants and 
those which are n o t .  In most :jOilS, the t race elements are  largely un- 
available  to  plants because the  elements are bound (absorbed) to  the  surface 
or organic or inorganic  soil  particlesz38. The lack  of  organic  material  in 
the  revegetated  soils may  mean tha t  some elements may  be  more available  in 
recent ove.rburden than i n  mature so i l s .  

Copper  and  members of the zinc subgroup (Cd,  Hg and Zn) are  generally im- 
mobile in  alkaline  soils.  Copper i s  nearly  unavailable  to  plant~'~'  b u t  zinc 
subliroup elements may, under some conditions (which are  poorly  und,erstood), 
beccme methylated  and,  in t h a t  form, could be assimilated and translocated 
by ~ e g e t a t i o n ' ~ ~ .  Zinc subgroup  elements can  become highly  concentrated i n  
detri tus  feeders,  however, and wi ld l i fe  which feed on ground invertebrates 
shotld be monitored for  accumulation o f  these  elements.  Fluorine ( F )  i s  
anot.her  element that  tends  to be immobile in   a lkal ine  soi ls ,  b u t  under cer- 
tair  conditions can  be taken up and translocatedz38. Lead (Pb)  is   not 
easi ly  taken up by plants under any conditions, and when i t  i s  absorbed i t  
tentls t o  remain in  the  roots . 138 

Arsenic (As) is mobile i n  a lka l ine   so i l s ,  b u t  tends  not t o b e  abscrbed by 
p l a r ~ t s ~ ~ ~ ,  Arsenic i n  s o i l s  r e su l t s  i n  severely reduced plant grclwth, b u t  
doer. n o t  usually  result i n  serious  poisoning  of  animalszd0. However,  be- 
came  of  the  relatively high levels  of As in  the overburden  1eacha.te t e s t s ,  
arsenic  in  the  revegetation  ecosystem  should be monitored. 

Chromium (Cr) and  vanadium ( V )  are both  mobile in  alkaline  soils a n d  are 
accumulated by vegetation 18', 182. Both elements  are  relatively  non-toxic 
t o  vertebrates and should  not  cause problems. However, as  a  preca.ution, Cr 
and V levels  should be mnitored i n  the  regrowth  ecosystem. 
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Selenium (Se)   i s  an  element which has a very h i g h  potential t o  accumulate 
i n  p l m t s  t o  levels  toxic t o   herbivore^'^^. Current Hat  Creek selenium  levels 
a re   mc~dera te '~~ .  Selenium could  create a vegetation  toxicity problem i f  
plant!' are grown in a selenium  enriched  area, such as a seepage  receiving 
s i t e .  Selenium presents a potential hazard and tha t  should be monitored. 
Similcrly,   t in (Sn)  levels  in some parts  of  the Hat Creek ecosystem (shrubs, 
small mammals) are found t o  be high138. Vegetation growing in  over- 
burder, m i g h t  increase  the  incorporation  of t i n  i n t o  biological  systems, 
therefore,   t in should also be monitored in  the  revegetation ecosystem. 

( i i )  Resource Use Projection 

The decommissioning  phase o f  the  project would  be expected t o  restore  lands 
to  bicllogical  productivity. As such, one  would also  expect an increase  in 
resource use. However, because of the  expected  quality o f  the  wildlife 
resource on the  reclaimed l a n d ,  very l l t t l e   i nc rease  i n  e i t he r  consumptive or  
non-consumptive wildl i fe  use would  be expected. 

Non-consumptive wildl i fe  use is   or iented towards variety and observability. 
Wildlife on reclaimed  areas would consist o f  a small number of re la t ively 
inconspicuous  species ( t o  be reported  in more detail   in  the subsequent 
section) and ,  therefore, would n o t  consti tute an a t t r ac t ive  non-conwmptive 
wildlife  resource base. 

Consunlptive wildl i fe  use on revegetated  land may be severely  curtailed by low 
game density  or by hunter  reluctance  concerning  the  quality  of game meat. 
Neithfmr big game nor gamebirds would  be expected to  be abundant on reclaimed 
lands  (see  following  section). Trace  element  bioaccumulation  within  the 
reclaimed  ecosystem may occur and ,  unless  assurance can be given t h a . t  wild 
game meat would be safe for  human consumption,  hunters might avoid t.he area. 

a 
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( i i i )  Resource Projection 

Much of the  land  in  the northern portion  of  the Upper Hat Creek Valley would 
be alienated from biological  production. The reclaimed  ecosystem that  
replaces  these  lands would be s ignif icant ly   different  from the  original one. 
Eventually,  after 30 years  of mining and another 20 years of f i l l i ng   t he   p i t  
w i t h  water, Hat Creek would again  flow  in its  natural  channel. A t  this time, 
the riparian  habitat would begin to  reestablish.   Otherwise,   al l   al ienated 
habitats would  be permanently los t .  The replacement habitat  expected would be 
a grassland  similar t o  the current low  and  mid elevation  grasslands, b u t  
without  swales,  aspen clumps o r  other edaphic  variability. 

A. Reptiles and  Amphibians 

Amphibians would be entirely  lacking i n  the reclaimed  areas, w i t h  the  exception 
of the  pit  lake.  Reptiles were noted t o  be lacking  in the Hat Creek grass- 
lands.  Reptiles would  be expected t o  return  as a consequence  of  reclamation 
only t o  the extent   that  the ripiirian zone i s  allowed t o  reform. 

B. Waterfowl 

The rxlaimed  areas would be engineered exp l i c i t l y  t o  a v o i d  the formation of 
potholes and ponds'46. No benefit would x c r u e   t o  waterfowl from upland 
reclamnation. However, the fill.ing  of the p i t  w i t h  water may provide some 
benefit  to  waterfowl, b u t  this would take a t   l e a s t  30 years. A t  t h i s  time, 

shoreline  conditions may  be suf f ic ien t ly   es tab l i shed   to   a t t rac t  watr?rfowl. 
Such a lake would  be of  very l ini ted  value  to  waterfowl  because  of  .the steep 
sideslopes.  Insufficient  shallows would exist t o  a t t r a c t  or sustain more 
than 3 few breeding  or  feeding  ducks. However, the lake may serve well as 
a l o a f i n g  or  staging ground for  waterfowl. 

C .  Upland Gamebirds 

Preseit ly,  the Hat  Creek Valley i s  nearly devoid of  grassland-inhab:tating 
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upland  gamebirds. Sharp-tailed !grouse, pheasant o r  chukar  could  possibly 
invade the reclaimed  lands, b u t  because they are currently  absent,  they  are 
unlikely  to invade after  reclamation. Mourning doves a re  a grassland  species, 
b u t  ar '?   re la t ively uncommon i n  the Hat Creek Valley. Blue grouse  frcquent the 
grassl,md-forest  edge, b u t  would not be regularly  encountered  in the central 
portions of the reclaimed  area. Ruffed grouse  frequent the Douglas-Fir  forests 
and  tht:  riparian zone, b u t  not the open range.  Spruce grouse are   res t r ic ted 
t o  spruce-pine  forests. 

Based cn the current  distribution  of gamebirds, one would expect very l i t t l e  
benefit   to upland  gamebird populations  as a result  of  land  reclamation. Blue 
grouse may  show a sl ight  increase around the margins of the reclaimed  area 
and ruffed grouse would reinvade the restored  riparian zone, b u t  otherwise no 
i n c r e a s s  would be expected. 

D. Non-Game Birds 

Among the non-game birds,  only a few species  are  regularly  encountered  in 
the sem-arid  grasslands of the Hat Creek Valley. Many of the charact.eristic 
species of open range were noted t o  be a t t rac ted  t o  saline  depressions  or 
t o  micrc riparian  habitats.  Only ,neadowlarks, horned larks, vesper  sparrows 
and American kestrels were noted d u r i n g  the inventory t o  be regular  residents 
of the open range.  Brewer's  blackbirds,  various  swallows, common crows and 
mountain b l u e b i r d s  were regularly observed i n  open range b u t  most of  these 
are  associated  with some other  additional  at traction, such as ponds, r iparian 
habi ta t ,  aspen clumps, cu l t iva ted   f ie lds   o r   c l i f f s .  Magpies, mourning doves, 
western tingbirds and a few raptors, (e.g. marsh hawk, great-horned owl and 
merlin)  <ire  grassland  species  that  occur i n  the Hat Creek Valley, b u t  none 
were comnonly observed  during the inventory  fieldwork. 

In short,  the  grasslands have re la t ively few avian  species  associated w i t h  them. 
Large areas o f  monotonous upland grsssland  without  fence  posts.  wires or 
edaphic  rariation are populated  primarily by two or three species of birds: 
meadowlarks, vesper  sparrows and sowtimes horned larks.  The reclaimed 
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areas  would be expected t o  have a s imi la r   av i fauna.  

" 

E. Small Mammals 

The a r i d  open range  grasslands tlave r e l a t i v e l y   h i g h   d e n s i t i e s   o f   d e e r  mice. 

The moister  port ions  (swales,   h igher  e levat ion  p lots,   etc.)   were  observed 

to   con ta in  abundant  evidence o f  present  or  former  occupancy  by vole!; (Microtus 
montaxus or M. p e n n s y 2 v a n i m ) .  Chipmunks, weasels and y e l l o w - b e l l i e d  marmots 

have been o c c a s i o n a l l y   o b s e r v e d   l i v i n g   e n t i r e l y   w i t h i n  a grassland community. 
Bats have n o t  been surveyed,  but: some species  probably  forage  over  the  Hat 

Creek Valley  grasslands. Based on t h e   c u r r e n t   d i s t r i b u t i o n  o f  small, mamnals, 

deer  mice  would be expected t o  predominate in   the  rec la imed  ecosystem and voles, 

chipmunks, weasels  and marmots k lou ld   occu r   spo rad ica l l y   o r   i n   ve ry  l:ow dens i t ies .  

F. Furbearers 

Almosl: a l l  o f   t he   f u rbeare rs   i n   t he   l oca l   s tudy   a rea   a re   assoc ia ted   e i t he r   w i th  

fo res ts   o r   w i th   wa te r .  The only  except ions  are  the  ubiqui tous mouse predators, 

coyott?s and weasels. Hence, almost a l l   rec la imed  land  wou ld  be o f  no v a l u e   t o  

most  j'urbearers. 

The b c n e f i t   o f  decommissioning t.o coyote and  weasel populat ions  cannot be 

es t im i l t ed   w i th   t he   da ta   a t  hand, b u t  because  no l o c a l   t r a p l i n e s   e x i s t ,   t h e  
n e t  change i n  f u r  harvests  woulc! be zero. The eventual   reconnect ion  o f   Hat-  

Creek du r ing   p ro jec t   decommiss i cn ing   v ia   t he   p i t   l ake  may have a p o s i t i v e  
e f f e c t  on  some qquat ic   or   semi-aquat ic   furbearers,  such  as r i v e r   o t t e r  and 

mink. These animals  would  again have f ree  access t o  and from  the  upper 
reaches o f  Hat Creek. 
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G .  B i g  Game 

The overall  effect  of  project dec:ommissioning on big game species would  be 
direct ' ly   re la ted  to  the final larid reclamation  policies.  Regardless o f  what 
B.C.  H:/dro and  Power Authority  does to  the disturbed  areas,  lands WOlJld l ike ly  
suppor: some wildl i fe .  However, i f  a serious  attempt i s  intended to  accom- 
modate local w i  Id1 i fe   species ,  a conscious e f fo r t  must be made to  incorpor- 
ate  their  habitat  requirements i r l t o  the early  planning  stages  of the 
decom-issioning programme. 

Presen-t decommissioning plans  propose well-groomed and e f f i c i en t ly  dra ined  
slopes  seeded  to  grasses and legmes. Land surface  preparation  to  achieve 
these cnds would produce terrain which is f l a t   o r   s l i g h t l y  undulating. The 
plant  :;pecies used to  vegetate  ttlese  areas would be selected  primari'ly on 
t he i r   ( i b i l i t y  t o  reduce soil erosion  and,  secondarily on their pa la tab i l i ty  
t o  livestock;  coincidentally, some of these forage  species may be ut i l ized 
by loci11 wildlife  species. 

Riparian  vegetation is  an important  part of  habitat  requirements of moose, 
black  bear and deer  (Section 4.8) .  The opportunities  for development of this 
k i n d  0.' habitat  under the proposed  decommissioning plans  appear minimal. 
Provisions for the development o f  riparian  habitat  would undoubtedly benefit  
moose imd black  bear, and the encouragement of browse species,   particularly 
willow.,  along  watercourses would enhance moose habitat .  

Mule dt?er would benefit  from the development  of riparian  habitat  as  well. 
Howeve:", final  landscaping and tt'le choice  of  plant  species used i n  the re- 
vegeta.:ion programme would also  play a large  part  in  determining  the  eventual 
use o f  the area by deer. S i te  development t o  enhance deer p r o d u c t i v i t y  should 
include  the  provision  of  escape  cover t h r o u g h  contouring  of  the  land  surface, 
i . e . ,  .:he creation o f  l a rge   f l a t   f i e lds  should be avoided. The inclusion of  
sui tab-!e  browse species (woody plants)  in  the  revegetation p r o g r a m , .  
par t icular ly  on deer  winter  ranges such as the area  of  the  pit,  would also 
enhanct? deer  habitat. 
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Decis.ions on the   f a te   o f   t he   p r i va te   l ands   pu rchased   fo r   t he   p ro jec t  by B.C. 
Hydro and Power Author i ty   would  a lso have a cons ide rab le   e f fec t  on f u t u r e  

w i l d l . i f e  numbers. More i n tens i ve  management o f   i m p o r t a n t   b i g  game h a b i t a t s  

and be t te r   l i ves tock   g raz ing  management has the   po ten t ia l   to   inc rease  domest ic  
and w ' l d  animal numbers. Revert ing  these  lands t o  heavy graz ing   by   l i ves tock  
cou ld   reduce ,   o r   qu i te   poss ib l y   e l im ina te ,   t h i s   po ten t i a l .  

H. Rare  and  Endangered  Species 

The reclaimed  land may prov ide   hab i ta t   tha t   wou ld  be a t t r a c t i v e   t o   r a r e  and 

endanqered  species  dependent on grassland. The p r a i r i e   f a l c o n ,   l e a s t  weasel 
and tu rkey   vu l tu re   a re   t he   mos t   l i ke l y   o f   t he   spec ies   l i s ted   i n   Tab le  4-44 
t o   u t i l i z e   t h e   r e c l a i m e d   l a n d s .  The reclaimed  land  would be p e r i p h e r a l   t o   t h e  
range o f  all three  o f   these  spec ies  (because  o f   c l imate)  and  would n o t  be 
expected t o  add s i g n i f i c a n t l y   t o   r e g i o n a l  numbers o r   p o p u l a t i o n   s t a b i l i t y  o f  
r a r e  t.nd  endangered  species. 

The fclrmation o f  a p i t   l a k e  may prov ide a more d i r e c t   b e n e f i t   t o  some r a r e  
o r  enclangered species. The p i t   l a k e  may prov ide new h a b i t a t   f o r  common 
loons,  ospreys,  bald  eagles o r   t r u m p e t e r  swans. The lake  would be stocked 
w i t h   f i s h  and,  as such, may prov ide a new foraging  and/or  breeding  area  for  
loons,  ospreys and eagles.  Trum?eter swans may f i n d   t h e   l a r g e   s i z e   o f   t h e  
lake  su i tab le  for   s top-overs.  
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- 6.0 MITIGATION 

This  section  outlines  possible !measures which can be taken t o  eliminate dr 

lessen  the  adverse  environmental  impacts  discussed  in  Section 5.0. These 
measures, i f   appl ied ,  would mitigate  environmental harm tha t  m i g h t  resu l t  
from the Hat Creek project.  Some impacts  of the Hat Creek project   are  im- 
possible  to  rectify;  these consti tute  part   of the environmental  cost  of 
developing the coal  deposit  for  electrical power generation. Other predicted 
impacts  could be prevented (i .e, .  they  are  mitigable);  these  also  represent 
part  ,f the cost  of power generation, b u t  the option exists a s   t o  whether 
the c x t  i s  an economic cost o r  an ecological  cost. 

The recommendations within  this  section  are  discussed i n  context wi.th 
identified  mitigable  environmental  impacts. I t  should be stressed  that   al l  
mitigdtion  guidelines  should be combined within an integrated resoulrce manage- 
ment !strategy. We suggest  that a "coordinated  land  use  planning  approach" 
be adopted t o  integrate  all  mitigation  guidelines and define  land u!je objec- 
t ives d u r i n g  tonstruct ion,  operiition and decomnissioning.  This approach would 
b r i n g  together agricul ture ,   forestry,  mining, f isher ies  and wi ld l i fe   in te res t s  
t o  establish  land use p r io r i t i e s  and identify methods of maximizing resource 
capabili ty.  This approach  appears t o  be feasible because B . C .  Hydro and Power 
Authority would  impose a dominant  influence over a re la t ively  large land area. 

6.1 HABITAT ALIENATION 

Most of the unmitigable  environmental  impacts on wildlife  are  associated  with 
direcl: h a b i t a t  al ienation. However, additional  habitat  alienation t o  t ha t  
described  in  Section 5.0 could resu l t  from uncontrolled  project-related 
ac t iv i ty .  In other words, damage to surrounding habitat  could be caused by 
callous  actions  of  project  personnel. Such  damage could be prevented by 
res t r ic t ion  o f  construction and operation  activit ies t o  designated  areas only.  
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Some of the more insidious  pro.ject  impacts would  be the  resul t  of  the a t t i tude  
of workers  towards wildlife  habitat  and wildlife  in  general. We reconend 
that  education and information  progranes be made available t o  construction 
and operation  personnel. Such  programmes should emphasize the  worker's 
role as a responsible  protector o f  the  wildlife  heritage.  An understanding 
of the  value and f r ag i l i t y  o f  some of  the  wildlife  species and their   habi ta ts  
could  prevent some ignorant and irresponsible  behaviour. 

The nost  valuable  habitats t o  wildlife i n  the  local  study  area  are  wetlands 
(including  saline  depressions),,   riparian and sagebrush  wildlife  halbitats 
(see  Section 4 .0) .  In general,, we recommend that   habi ta t  disturbainces be 
located  to  avoid  these  habitats.  Ancillary  activities, temporary  roads 
and  ~ t h e r   f a c i l i t i e s ,   t o  which some l a t t i t ude  i n  s i te   se lec t ion   ex is t s ,  should 
be rluted away from or located  outside  of  wetland,  riparian and sagebrush 
habitats. 

Sagebrush habitat   is   heavily used by deer and  would also be heavily impacted 
by the  project  (Table 5-16 indicated  that  62.6 percent of the  resource would 
be l o s t ) .  The impact of this habitat  loss could be lessened by eliminating, 
relocating or redesigning  the  landing-strip temporary topsoil  stockpile 
(Map 5-1, item M12). This  topsoil  stockpile  alienates an estimated 26 ha 
(64 ilcres)  of  sagebrush  habitat  (Table  5-13), which represents 3.4 percent of 
the  rota1  sagebrush  habitat  resource  base. Most of  the  sagebrush  habitat 
would be eliminated by the p i t  (Table 5-16) and the  loss  of i t  is therefore 
unmi3gable. However the impact could be delayed i f  clearing  of  vegetation 
around the  pi t  rim is postponed until  absolutely  necessary. 

The wetlands i n  the Hat  Creek Valley  support a significant  population of 
waterfowl, and loss of  wetlands is   ant ic ipated  to   const i tute   the ma.jor impact 
of the  project upon waterfowl. Most of  this  al ienation is  unpreventable. 
However, the  landing-strip temporary topsoil  stockpile impinges on productive 
waterfowl habi ta t .   I t  has previously been  recommended tha t   th i s   fac i l i ty  
(MI21 be  moved or  eliminated because of i t s  adverse  impact upon deer; this 
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recomnendation i s  re i te ra ted  based on i t s  adverse  impact upon waterfowl. 

The site-2  reservoir (Map 5-1,  item 007) would also  a l ienate  a number of 
wetlands. The impact of   this   reservoir  on waterfowl and other  wetland 
wildl i fe  would depend on the precise  location  of the reservoir and on 
water  level  fluctuations. Many of  the  affected  wetlands  are near the 
depicted  high-water mark. I f  the s i te -2   reservoi r   i s   cons t ruc ted ,   i t s  impact 
would  depend t o  a large extent upon the pattern  of  water  level  fluctuations. 
I t  i s  recommended that  water level fluctuations be kept t o  a m i n i m u m  and tha t  
the reservoir  not be allowed t o   f i l l  t o  maximum level  except very br ief ly  
during  spring  freshet.  Consultation  with  professionals, such as Ducks 
Unlimited  personnel  regarding  reservoir management, i s   a l s o  recomnended. 

An a l ternat ive means of  mitigating  project impact on waterfowl would be to  
improve the  waterfowl habi ta t  which would not be adversely  affecte'd by the 
project. The Hat Creek wetlands  are  not  as  productive  of waterfowl as  they 
could be because of past  land use practices  (overgrazing) and water  quality 
and topological  limitations. With  proper management, the productivity of 
waterfowl  in the Hat Creek Valley  could  perhaps be increased  as much as  four 
times  (Section 4.0).  

Thus. potential  for compensatory  waterfowl  production ex is t s  i n  t h e  Hat 
Cree<  Valley. Land use practic:es  could be improved on lands  controlled by 
E.C .  Hydro and Power Authority. Water qual i ty  and s o i l   f e r t i l i t y  'limit- 
ations could also be al leviated i n  some wetlands by modifying local hydrology. 
Hydr,)logical  modifications  could be implemented by constructing darns, 
dykes and ditches, and by chanelling or pumping surface waters t o  or from 
wethnds. Any such  waterfowl habi ta t  improvement would require de1:ailed 
plans based on local  topology a n d  hydrology, and should be developed  in 
conjmction  with  professionals such as  those  of Ducks Unlimited. 

We recommend against  spending  time and money t o  improve waterfowl habitat  
which,  in  the  foreseeable  future, may revert from continued waterfowl pro- 
duct.ion. The entire  southern  half o f  the Hat Creek Valley  contain:; another 
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poten::ially  developable  coal  deposit and ,  therefore, may be alienated from 
futurt! waterfowl  production. Th,e only  area  within the Hat Creek Valley 
reconulended for  substantial  modification of wetland habitat  is  the area 
betwetn the  pi t  rim and Anderson Creek. This  area i s  not  underlain by a 
developable  coal  resource, has a favourable topography  with much natural 
pondirtg,  would probably have an adequate  supply  of  fresh  water from the 
Finney Creek diversion and the dewatering of  Finney and Aleece  laker;, and 
would presumably be controlled b'y B.C. Hydro and Power Authority. 

I t  i s   therefore  recornmended that B . C .  Hydro  and Power Authority compensate the 
loss  of waterfowl habitat  by: 

1:1) fencing  livestock  frorl  wetlands  potentially  productive o f  water- 
fowl thereby  allowing  natural edge vegetation  to  redevelop. 
Reseeding pond edges  k'ith a sui table  seed mixture would ac:celerate 
the process  of  reestablishment; and 

112) improving  waterfowl habitat  southwest o f  the mine p i t  and north 
of Anderson Creek by  rneans of a p r o g r a m  of hydrological  modifi- 
cations. 

The adoption of the wet ash  disposal  plan i s  recommended against .   lhe  alter-  
native! dry  ash  disposal  plans  alienate  substantially  less  land  area  (at  least 
260 ht .  (640 acres),   see Table  5-14),  alienate fewer  wetlands, and do not 
interfere  with Medicine Creek. 

6 .2  NOISE AND HARASSMENT 

Normal operating  noises o f  the plant and mine are  predicted  to have relat ively 
l i t t l e  impact on wildl i fe .  However, because  of the s imi la r i ty  between the 
t r i p p i n g  of circuit   breakers and blasting  noises t o  gunshots,  animals which 
acquire a learned  negative  assoc:iation w i t h  gunshots may carry  this  association 
t o  t h r :  sound of  blasting or circuit  breakers.  Therefore, h u n t i n g  in areas 
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close  to  the  pit  or plant may prevent game animals from accommodating to  
noise!; which they  otherwise  learn  to  ignore. We recommend that   a l l   shoot ing 
be banned within 4 km of  the  plant and of the eventual p i t  rim. 

The sudden unpredictable (from animal's perspective) release  of compressed 
gasses  (such  as  steam) from the plant would const i tute  a source  of  noise t o  
which wildl i fe  would be unlikely  to accommodate. When possible, such venting 
should  take  advantage of wind attenuation and n o t  be  done during calm 
weathw. To avoid  disturbing  roosting b i rds ,  steam  blow-out should be 
minimized during the nesting season (mid May through to  the end of   July) .  
Ungule.tes a re  most sensi t ive  to   noise  d u r i n g  winter periods when temperatures 
are  expecially low o r  snow especial ly  deep. A combination  of the atlove 
factors (e.g. a calm, cold n i g h t  i n  June)  increases the potential impact on 
wildl i fe  of sudden loud  noise.  Alternatively,  noise  levels from steam 
ventirg  could be diminished by s i lencers ,  

Uncontrolled  access  could  result  in  unnecessary  harassment  of  wildlife in the 
Hat Cr,eek Valley. In par t icular ,  waterfowl are  sensit ive t o  disturb'ance 
durinc  the  nesting  season (May t o  Ju ly ) ,  while ungulates  are  sensitive 
durinc  the  winter. Access to  waterfowl breeding areas  should be controlled 
as  part  of a land management scheme, and  activity  near  wetlands  should be 
minimized between May and July,  inclusive. Winter recrea t iona l   fac i l i t i es ,  
such as cross-country ski t r a i l s  and especially snow-mobile t r a i l s ,  should 
be  loca ted  i n  such a way as  t o  avoid areas which  have been indicated  as be ing  
important  ungulate winter range (see Map 4-3 for  location  of  ungulate  winter 
range) .  Transmission l ine  and pipeline  construction  roads and rights-of- 
way provide at t ract ive  routes   for  snowmobiles in winter and off-road 
vehicles in other seasons. Access should be discouraged by use o f  signs and 
fencing and, where appropriate, Sy trenching  or  erecting  other  physical 
barr iers  t o  access. However, nolie of these measures would be effect ive 
unless  alternative  routes and amenities  are provided for   the  recreat ional is ts .  
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6.3 DIRECT EXPLOITATION 

Population  influx  as a resul t   of  the construction and operation  of the Hat 
Creek project has been identified  as a significant  environmntal impact be- 
cause o f  an expected  increase  in  local h u n t i n g  pressure. This  hunting pres- 

~ sure should be distributed ov'er a larger  area by discouraging h u n t i n g  i n  the 
Hat  Creek Valley and along th.e  access   corr idor   of   bdicine and Cornwall 
creeks. This ban on h u n t i n g  should  include  waterfowl, upland ganlebirds and 
big game. A "no gun" policy  should be adhered t o  w i t h i n  the construction 
canlps. I t  should be stressed tha t  the B.C. Fish and Wildlife Branch should 
be consulted and their management requests regarding h u n t i n g  regulations 
fol l  owed. 

Construction and maintenance  roads  associated w i t h  l inear   fac i l i t . i es ,  such 
as  pipelines and transmission  lines,  could provide eas i e r  hunter access  to 
recions which are  presently more remote. The provision  of  access  could 
make resource management d i f f i c u l t  by creating a s i tua t ion  i n  which over- 
harvesting  of the resource i s   d i f f i c u l t  t o  prevent. Hunter access  along 
such  roads o r  along  rights-of-way  should be discouraged  using the methods 
suggested i n  Section  6.2. 

6.4 DUST AND AIR  EMISSIONS 

Direct impact of dust and a i r  emissions on wi ld l i fe  are expected t o  be re- 
la t ive ly  minor. The d u s t  supression  techniques  suggested  elsewhere 
should be implemented to  prot lxt  wildl i fe .  The flue gas  desulfurization op- 
t i o n  (FGD) would reduce the exposure  of wildl i fe   to   sulfur   dioxide and,  
possibly,  fluorine and certaiin  trace  elements  in comparison t o  a meteoro- 
logical  control  system (MCS). Nitrogen  dioxide, a t  expected  ambient levels,  
is potent ia l ly  the most harmful atmospheric  pollutant  to which wildlife 
would be exposed. Any project   mdif icat ion which reduces the emissions  of 
oxides  of  nitrogen may be beneficial  to  wildlife. A t a l l e r   s t ack  (366 m 
rather than 244 m) would redu'ce  the  exposure  of a l l   w i ld l i f e   t o   a i r  pol- 
l utants by reduci-ng  ground-level  concentrations.  Migrating  birds, i n  

108 
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p a r t i c u l a r ,  may b e n e f i t  f r o m  the  t a l l e r  s tack as most b i rds   m ig ra te   a t  an 
e l e v a t i o n   o f  between 150  and 600 m (500 t o  2000 ft.) above ground, w i t h  

300 m (1000 ft.) being  the  approximate  median  elevation"'. 

The greatest   impact o f   p r o j e c t   e m i s s i o n s  on w i l d l i f e  would be t h e   r e s u l t   o f  
induced changes i n   t h e   v e g e t a t i o n .   M i t i g a t i v e  measures t o   p r o t e c t   w i l d l i f e  
habi ta ts   are  descr ibed i n  the   Phys ica l   Hab i ta t  and Range Vegetation  Report 

6.5 WASTE DISPOSAL 

Waste disposal has t h e   p o t e n t i a l   o f   i n t r o d u c i n g   t o x i c   t r a c e   e l e m n t s   i n t o  

the ecosystem. Prevent ion of environmental harm i s  cont ingent on percept ion 
o f  impending damage (sampling o f  waste  runof f   waters   for   t race  e lements) .  
Thc l i s t   o f  elements  suggested by ERT138 i s   s u f f i c i e n t ,  i f  t h a l l i u m   i s  

added t o  the l i s t  (see  Section 7.0). 

The ash  pond o f   t h e  wet  ash  disposal  plan i s   l i k e l y   t o   a t t a i n   t o x i c  concen- 

t r a t i o n s   o f   t r a c e  elements. It i s  suggested  that  containment o f   t r a c e   e l e -  
merits i n   a b i o t i c  components would be eas ie r  i f  a d ry  ash  disposal  plan were 

adopted. 

Wild1 i f e  access t o   p o t e n t i a 1 l . y   p o l  1 uted  waters, such  as  ash ponds and hold- 
i n q  ponds, should be r e s t r i c t e d .   L a r g e   o r   m o b i l e   w i l d l i f e ,   a q u a t i c   w i l d l i f e  
ant1 wildl i fe  t h a t  m y  be consumed by humans are  the mst important  species 
t o  exclude.  Ungulate movement cou ld  be c o n t r o l l e d   w i t h  a two m ( 7  f t . )   h igh  

c h z i n   l i n k   o r  page wire  fence.  Waterfowl  could be excluded  by  str inging 
f lzgged 1 ines above the  surfa 'ce o f  the  pond to   p reven t   t he i r   l and ing .  

6.6 INDIRECT EFFECTS 

To m i n i m i z e   c o l l i s i o n   m o r t a l i t y   o f   m i g r a t i n g   b i r d s ,   s t a c k  and cool ing  tower 
i l l um ina t ion   shou ld   cons i s t  of dim, r e d ,   f l a s h i n g   l i g h t s ,   o r   o f  a strobo- 
sccpic  system o f   l i g h t s   ( n o t   n e c e s s a r i l y   r e d ) ,   i n   w h i c h   t h e   l i g h t s   f l a s h   f o r  
a bery  short  time compared t o   t h e  time the  l ights   are  ext inguished.   Dur ing 
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the months o f   b i r d   m i g r a t i o n   ( A p r i l ,  May, August,  September  and  October), 
spc l t l ights   should not be  used to   i l luminate  the  s tack,   cool ing  tower ,   or  any 

o t t e r   b u i l d i n g   o r  prominence.  Other  studies have shown t h a t  under  extreme 

co rd i t i ons ,  it i s  sometimes  necessary t o   e x t i n g u i s h   a l l   i l l u m i n a t , i o n  i n  
orcer  t o  minimize  nocturnal  bird  str ikes'66,  but  such  extreme  condit ions  are 
u n l i k e l y  t o  occur i n   t h e   T r a c h y t e   H i l l s .  Any i l l u m i n a t i o n  scheme may requ i re  

approval   f rom  the  Ministry o f  Transport  i n   o r d e r   t o   a s s u r e   a i r c r a f t   s a f e t y .  

Fences erec ted   to   exc lude  l i ves tock   shou ld  be const ructed so as n o t   t o   b l o c k  
or  obstruct   deer  mvemnt.   That  is ,   barbed  wire  fences  around  the power 
p l a n t  and  open p i t  #1 should a1 low  deer  access to   the  forage  which  would 
grow  between t h e   p l a n t  and the  fence. 

Construct ion camp and  domestic  garbage  should be disposed o f  so t h a t  i t  i s  
unat t ract ive  (burned)   or   unavai lab le  ( fenced and b u r i e d )   t o  bears. 

A possib le   benef ic ia l   impact  ,to w i l d l i f e  may r e s u l t  from  the  purchase o f  
l a r g e   t r a c t s  o f  l and  and o f  assoc ia ted   g raz ing   r igh ts   by  B.C. Hydro and 

Power Author i ty .   Graz ing  pract ices and wi ld  ungulate  resource management 
i n   p a r t s  o f  the  local   study  area  are  current ly  incompat ib le,   but   need  not 
be. An integrated  resource  mnagement  p lan  would  require  control   over 
g raz ing   r i gh ts ,  and it i s   r e c o m n d e d   t h a t  B.C. Hydro  and Power Aldthor i ty 
a t t 3 i n  such r i g h t s   w i t h i n   t h e   l o c a l   s t u d y  area. 
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- 7.0 MONITORING 

7.1 ?ATIONALE 

Monitlring i s  a means of  verifying the actual  project impact a f t e r  the pro- 
j e c t  ias begun. Prediction o f  expected impact i s  no subs t i tu te   for  monitoring; 
predizt ion  is  guesswork, whereaz, monitoring  should  provide  hard f a n s .  The 
value of monitoring i s   t h a t   i t  provides  information  regarding  project  impact 
which i s  otherwise  unobtainable. Such information can provide  assurance 
tha t  ,?nvironmental qual i ty  is  protected and can a l so  ensure environrnental 
proteztion by permitting  mitigation measures to  be adopted o r  modif.ied during 
projezt  operation.  Monitoring can 'reduce  project  costs by allowing  super- 
fluous  or  ineffective  mitigation measures t o  be eliminated.  Information 
gathered from monitori.ng would also be useful i n  assessing the environmental 
impact  of similar  future  projects.  

For a monitoring programme t o  bc useful, i t  must produce valid resu'lts. The 
envirmnental impact i s  the difference between the without  case  data and 
the with  case  data. The without  case  data  should be represented by a control. 
Contr ' l l  information  should be obtained from pre-project  data and  from data 
gathered  outside the zone o f  influence. 

A monitoring programme i s  desirqble when anticipated changes are   invis ible  
(such as trace  element  accumulations), are i n t a n g i b l e  (such as a change in 
species  composition), may be important t o  quantify  (such  as changes in game 
species abundance or  distribution),   or  are  in  considerable doubt. ::race 
element  accumulations, the impact o f  a i r   pol lutants  on birds, and ecosystem 
responses t o  chronic  stress  are  potential   project  impacts on wildlife which 
should be monitored. 
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. a 
7.2 TRACE ELEMENTS 

” 

.II 

.a 

Environmental Research  and  Technology, hc.138 has recomnded a t race element 
monitoring programme which, w i t h  minor modification and some addition, would 
adequately  monitor  trace  elements i n  the ecosystem. However, because  of 
sampling d i f f i cu l t i e s ,  ERT does n o t  propose t o  monitor any animal t issue . 138 

-We consider some monitoring of trace  elements  in animal t issue  to  be essential  
t o  the  credibi l i ty  of a t race element  sampling programme. Wildlife  receive 
trace  elements from a variety o f  sources  (as ERTI3’ points  out) and may  be 
subjected t o  bioaccumulation or  biomagnification o f  trace  elements, an event 
which  no  amount of t race element measurement in abiotic  receptors  could 
reveal. Because wildl i fe   are  mobile and are exposed to   t r ace  elements from 
a variety  of  sources, a large number of wildl i fe  sampling s i t e s   i s  unnecessary. 
Five dell chosen s i t e s ,  monitored once a year  ( in  fall) ,   should  suffice.  
Possible  locations  of  wildlife  trace  elements would be: 

(1)  Cornwall Hills; 
( 2 )  Trachyte  Hills, i n  the  area  affected by cooling  tower d r i f t ;  and 
( 3 )  the  northern  portion  of  the Hat Creek Valley, i n  the  vicinity of 

the p i t  and waste dumps and other  potentially  toxic waste  materials. 

A partial  control  should be located in the  southern  half  of  the Hat Creek 
Valley and full  control  outside  the  valley, perhaps  in  the Venables Valley. 

ERT hirs used small mammals for   t .heir   in i t ia l   basel ine  t race element sampling . 138 

However. S t i ~ k e l ’ ~ ~  points ou t  t:hat small mammals are poor choices as indicators 
of  environmental pollution, and suggests  that  birds a r e  a better  choice. We 
suggest  sampling some species o f  birds i n  addition t o  small mamals a t   t he  
above mentioned sites.   Additionally,   the monitor ing o f  trace element 
aCCUmlllatiOnS in game Species  taken  inside and outside of the Hat  Creek Valley 
could be accomplished by taking  tissue samples. 

Any arlimals which a re  found dead should be analyzed w i t h  respect  to  trace 
elemertt accumulations and autopsied  for  evidence of acute  or  chronic,  respiratory 
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injury.   If   possible,  i t  should be determined whether death was related t o  
the project or was due to  other causes such as  disease. 

The l i s t  of  12 elements which ERT has  suggested be monitored138 include  all 
elentents o f  potential concern  except  thallium. Because of i t s  chemical 
proFserties and biological  effects,  thallium,  although  less  notorious  than 
o t h e r  heavy metals, i s  no less  environmentally dangerous147  and, t.herefore, 
shotld be added t o  the i n i t i a l  monitoring  programe. 

Flucrine i s  an element which i s  of  particular concern  because  of i t s  potential 
t o  harm wildl i fe .  The environtwntal  exposure  of  wildlife  to  fluorine  expected 
from, the Hat Creek project i s  diff icul t   to   predict .  Hence, f luor ine   i s  a 
priae  candidate  for  monitoring. 

An effect ive means o f  monitoring  environmental f luorine  exis ts  through the 
use of  honeybees. Pollinators have been shown t o  have the highest body burden 
of fluorine i n  ecosystems which have been contaminated by exposure to  atmos- 
pheric  fluorides I4O' 14'. Bromenshenk 142' has shown tha t  hone,ybees  can 
be used as a sensitive  indicator  species  for  chronic  fluoride  pollution. 
Hives could be established i n  !several locations  within and  around the Hat  
Creek Valley.  Elevated  levels of f luorine i n  these bees would indicate 
problems  of f luorine accumulation  before the e f fec ts  were noticeable i n  
ungulates or gamebirds. 

Monitoring of  trace  element f l u x  in the revegetation ecosystem i s  !;trongly 
recommended. These studies should  proceed w i t h  the  same level  of  intensity 
as was used fo r  the in i t ia l   t race  element  monitoring p r o g r a m .  

7.3 AIR POLLUTION - DIRECT EFFECTS 

The ,direct impact  of a i r   po l lu tan ts  on most w i ld l i f e   i s  expected  to be minor. 
Birds may be  an exception  to this rule. I t   i s  recomended  that  birds be 
peri ' ldically  collected (once or twice a year) and autopsied  to  determine what 
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acu te   i n ju ry  may have o c c u r r e d   t o   t h e i r   r e s p i r a t o r y  system.  Chickadees  would 
make a su i tab le   sub jec t   f o r   t hese   i nves t i ga t i ons  because they  are  permanent 

res iden ts   a re   a re   re la t i ve l y  cclmnon throughout  most o f   the   loca l   s tudy   a rea .  

Methodology  should be s i m i l a r  t o  t h a t  used   f o ' r   ea r l i e r   o r   concu r ren t   i nves t i -  

ga t ions   o f   impact   o f   emiss ion  clf a coal- f i red  thermal  generat ing  p ' lant  on 

b i rd ' ;  . 120 

7 .4  ECOSYSTEM RESPONSES TO CHF!ONIC STRESS 

Some o f   t h e  most s i g n i f i c a n t   p r o j e c t   i m p a c t s  upon w i l d l i f e   a r e   e x p e c t e d   t o  be 

impa':ts which  are  mediated  by changes to   vege ta t i on  and ecosystem  product iv i ty.  

A p r o g r a m   t o   s t u d y   t h e  impact; o f   t h e   p r o j e c t  on vegetat ion has been presented 

i n   t i e   P h y s i c a l   H a b i t a t  and Rarlge Vegetation  Report. The w i l d l i f e   m o n i t o r i n g  

programme would  not  be  dependerlt on c o l l e c t i o n   o f   v e g e t a t i o n a l   i n j u r y   d a t a ,  

bu t  Such i n j u r y   d a t a  would  be  valuable i n  in terpret ing  observed changes i n  

w i l d l i f e .   Vege ta t i on  and w i l d l i f e   m o n i t o r i n g  programnes should  include 

p lo ts ,   t ransec ts  and  sample s i tes   w i th in   the   th ree   hab i ta ts ,   r ipar . ian ,  sage- 

b r u s i  and wetland,  which have  been i d e n t i f i e d  as i m p o r t a n t   t o   l o c a l   w i l d l i f e .  

We rlxommend t h a t   w i l d l i f e  be monitored  by  the use of a roadside  breeding 

b i r d  s u r v e y   s i m i l a r   t o   t h a t  used i n   t h e   i n v e n t o r y   s e c t i o n   o f   t h i s   r e p o r t .  
Theoret ica l   cons iderat ions and l im i ted   da ta   f rom  the  U.S. I B P  Grassland Biome 

programme ind i ca te   t ha t   g rass land   b i rd   spec ies   d i ve rs i t y ,   equ i tab i ' l i t y  and 
species  r ichness  are  apparent ly  buf fered from response to  normal ly  encountered 

env i ronmenta l   var ia t ions,   but  may respond t o  ecosystem changes brought  about 

by  chronic a i r   p o l l u t i o n  I"'. I f  so, the   re la t i ve ly   inexpens ive   roads ide  
b i r d  census may be an i d e a l   b i o l o g i c a l   i n d i c a t o r ,  one which  would be responsive 

to   the  var iab les  in   quest ion,   but   unresponsive  to   o ther   ext raneous  var iab les.  
The r e l a t i o n s h i p  between b i r d  !;pecies d i ve rs i t y ,   equ i tab i l i t y ,   spec ies   r i chness  

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

s t u d i e d   i n   d e t a i l  as p a r t   o f   t h e   C o l s t r i p ,  Montana  investigation^'"^. The 
adoption o f  t h i s  method  would  have t h e  advantage o f  being  comparable i n  

methsdology t o   t h e  most  comprehensive a i r   p o l l u t i o n   s t u d y   a t t e m p t e d   t o   d a t e .  
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The Exact number and location  of routes have not   yet  been determined. Advice 
from the  Colstrip  investigator^"^ should be sought  before methodology i s  
f inalized. Monitoring would consist  o f  an investigator  travell ing a specified 
r o u t e ,  making stops at   specif ied  locales ,  and recording the birds observed 
within a defined  time and space.  This need only be done once or twice per 
year  in  the  spring. 

The roadside  bird  census would be valuable  as an index o f  change f o r   a l l  wild- 
l i f e .  However, changes i n  the distribution and abundance of  big game are 
sufficiently  controversial  such tha t  an additional  monitoring programme for  
big game i s  warranted.  This  monitoring  should be done using  pellet group 
transects.  Aerial  surveys  of g.me animals are  costly,  can constitute  harass- 
m e n t  of the animals, and do n o t  provide an adequate  picture  of the year-round 
animal habitat   relationships.  'The number and locations  of  pellet  group transects 
should be related  to  stack  emissions and to   habi ta t   (vegetat ion) .   I t   i s   re-  
commended tha t   pe l l e t  group transects be established i n  conjunction w i t h  
vegetation  monitoring  plots  (sea  Physical H a b i t a t  and  Range Vegetation  Report, 
Section 7.0, for de t a i l s  of numbers  and approximate  location  of  plots). 

Increased numbers of hunters and  increased hunter access  could  seriously 
deplete  big game numbers. Moni.toring hunter numbers, hunter success and 
hunter  distribution  during the construction and early  operation phases  of the 
project would provide data on the increase i n  local  big game consumptive use 
demand. Heavy pressure may war:rant regulation o f  access,  shortened h u n t i n g  
seasons  or  implementation of a !system allowing  hunting by permit  only. 

'I 
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