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1. I n t r o d u c t i o n  

T h i s  r e p o r t  is i n t e n d e d  t o  p r o v i d e  a  d e s c r i p t i o n  and summary 
o f  r e s u l t s  from t h e  e n v i r o n m e n t a l  programs r e l a t e d  t o  t h e  
Bonnet  Plume P r o j e c t .  I n  1980,  f i v e  e n v i r o n m e n t a l  programs 
were  u n d e r t a k e n ,  o n e  s h o r t  term p r o j e c t  and f o u r  l o n g e r  term 
o n e s ,  as f o l l o w s :  

An e n v i r o n m e n t a l  c o n s u l t a n t ,  LGL L i m i t e d ,  comple t ed  an  
i n i t i a l  o v e r v i e w  o f  t h e  f i s h e r i e s ,  w i l d l i f e  and  v e g e t a t i o n  
o f  t h e  p r o p e r t y  which i n c l u d e d  recommendat ions  f o r  a 
v a r i e t y  o f  f u t u r e  s t u d i e s .  

The Yukon T e r r i t o r i a l  Government (YTG) began a  three y e a r  
s t u d y  o f  t h e  c a r i b o u  o f  t h e  Wernecke Mounta ins ,  and  
i n c l u d e d  t h e  Bonne t  Plume l i c e n c e  a r e a  w i t h i n  t h e i r  s t u d y  
r e g i o n .  

The Depa r tmen t  o f  I n d i a n  A f f a i r s  and N o r t h e r n  Development 
( D I A N D )  i n s t a l l e d  a  r e c o r d i n g  w a t e r  l e v e l  m e t e r  on  I l l t y d  
Creek .  

Pan Ocean s e t  up  a  w e a t h e r  s t a t i o n  a t  K i w i  Lake .  

Pan Ocean s t a r t e d  a w a t e r  q u a l i t y  s a m p l i n g  program o n  
I l l t y d  Creek  and t h e  Wind and P e e l  R i v e r s .  

The f i r s t  p r o j e c t  was c o m p l e t e d  i n  1980.  P r o j e c t s  b  and c 
w e r e  c o n t i n u e d  d u r i n g  1981 and t h e  o t h e r  two c o n t i n u e d  w i t h  
some m o d i f i c a t i o n s .  The w e a t h e r  s t a t i o n  was moved and 
m o d i f i e d  f o r  b e t t e r  w i n t e r  o p e r a t i o n  and t h e  sampl ing  program 
m o d i f i e d  f o r  g r e a t e r  r e p r e s e n t a t i o n  o f  s i t e s  n e a r  t h e  I l l t y d  
c o a l  d e p o s i t .  

2 .  R e g u l a t o r y  Framework a n d  Government P o l i c y  

The Bonnet  Plume B a s i n  by  v i r t u e  o f  i t s  c o a l  deve lopmen t  
p o t e n t i a l ,  h a s  r e c e n t l y  come u n d e r  i n c r e a s e d  e n v i r o n m e n t a l  
s c r u t i n y  by b o t h  D I A N D  a n d  YTG. P r i m a r y  r e s p o n s i b i l i t y  f o r  
e n s u r i n g  t h a t  t h e  e n v i r o n m e n t a l  i m p a c t s  of  t h e  p r e - o p e r a t i o n a l ,  
o p e r a t i o n a l ,  and abandonment p h a s e s  o f  mine development  are 
a d e q u a t e l y  a s s e s s e d ,  i s  v e s t e d  i n  t h e  F e d e r a l  Government 
t h r o u g h  D I A N D  by  means o f  t h e  E n v i r o n m e n t a l  Assessment  a n d  
Review P r o c e s s ,  ( E A R P ) .  T h i s  l e g i s l a t i o n  a p p l i e s  n o t  o n l y  to  
p o t e n t i a l  i m p a c t s  upon b i o l o g i c a l  e c o s y s t e m s ,  b u t  a l s o  
a d d r e s s e s  t h e  p h y s i c a l / c h e m i c a l  e n v i r o n m e n t ,  a e s t h e t i c s ,  and  
t h e  soc io-economic  a s p e c t s  o f  t h e  p r o j e c t s .  Al though t h e  
F e d e r a l  Government h a s  r e t a i n e d  i t s  l e a d  r o l e  i n  t h e  
a s s e s s m e n t ,  D I A N D  h a s  d e l e g a t e d  r e s p o n s i b i l i t y  f o r  
soc io -economic  matters t o  YTG.  The f i r s t  f o r m a l  s t e p  i n  



i n i t i a t i n g  EARP is t h e  fo rmat ion  of an Environmental  Review 
Committee (ERC) . Even p r i o r  t o  t h a t  c o m m i t t e e ' s  f o r m a t i o n ,  
however,DIAND e x p e c t s  t h a t  t h e  p roponen t  w i l l  u n d e r t a k e  
s t u d i e s  t o  document t h e  p h y s i c a l  and b i o l o g i c a l  b a s e l i n e  
c o n d i t i o n s  on t h e  p r o p e r t y  on h i s  own i n i t i a t i v e .  We have 
been  working toward t h a t  end f o r  some t i m e ,  a s  documented i n  
t h e  remainder  o f  t h i s  r e p o r t .  

The Environmental  Review Committee was e s t a b l i s h e d  i n  l a t e  
December 1981 w i t h  t h e  i n i t i a l  r e s p o n s i b i l i t y  of s c r e e n i n g  t h e  
proposed development a t  Bonnet Plume f o r  env i ronmenta l  
impac t s .  They have - r e c e n t l y  r e q u e s t e d  Pan Ocean t o  p r o v i d e  
i n f o r m a t i o n  p e r t a i n i n g  t o  t h e  orebody,  mine p r o c e s s e s ,  
c o n s t r u c t i o n  s c h e d u l e ,  e t c . ,  b o t h  f o r  t h e  mine and mine 
f a c i l i t i e s  themse lves ,  and f o r  any a s s o c i a t e d  l i n e a r  
f a c i l i t i e s  r e l a t e d  t o  t h e  mine. A r e s p o n s e  i s  i n  
p r e p a r a t i o n .  

3 .  R e s u l t s  o f  F i e l d  Work and Data A n a l y s i s  

A. P h y s i c a l  Environment 

a )  Hydrology 

The w a t e r  l e v e l  r e c o r d e r  on I l l t y d  Creek h a s  been i n  
o p e r a t i o n  f o r  two y e a r s .  However, t h e  1980 r e c o r d  i s  
s p o r a d i c ,  w i t h  r e l i a b l e  d a t a  r e c o r d e d  o n l y  f o r  t h e  
l a t t e r  p a r t  o f  June ,  J u l y  and t h e  f i r s t  week i n  
August. A c o n t i n u o u s  r e c o r d  of w a t e r  l e v e l s  e x i s t s  
f o r  1981 from l a t e r  May t o  e a r l y  October .  D a i l y  
d i s c h a r g e s  computed from t h e  r a t i n g  curve  range  from 
2.31 c u .  m e t r e s / s e c  t o  32.86 c u .  met res / sec .  However, 
a c t u a l  f lows p a r t i c u l a r l y  d u r i n g  p e r i o d s  of peak 
r u n o f f ,  may d i f f e r  s u b s t a n t i a l l y  from t h e i r  c a l c u l a t e d  
v a l u e s  s i n c e  t h e  r a t i n g  c u r v e  i s  u n r e l i a b l e  beyond 
d i s c h a r g e s  o f  a b o u t  10.0 cu m e t r e s / s e c .  More d e t a i l e d  
measurement i s  a l s o  r e q u i r e d  f o r  low f lows .  

b )  Water Q u a l i t y  

Water samples  were t a k e n  i n  J u n e ,  September and 
November o f  1981. The r e s u l t s  o f  chemica l  a n a l y s i s  
show them t o  be s i m i l a r  t o  t h o s e  t a k e n  e a r l i e r .  The 
wate r  c h e m i s t r y  o f  I l l t y d  Creek and of Wind River  i s  
q u i t e  s i m i l a r  d u r i n g  t h e  summer months, a l t h o u g h  



d i f f e r e n c e s  may e x i s t  i n  o t h e r  s e a s o n s .  Both h a v e  
h a r d  w a t e r s  t h a t  a r e  s l i g h t l y  a l k a l i n e .  They have  low 
l e v e l s  o f  n u t r i e n t s  and d i s s o l v e d  m e t a l s  and a p p e a r  t o  
h a v e  a modera t e  b u f f e r i n g  c a p a c i t y .  The s t r e a m s  
d r a i n i n g  t h e  r e g i o n  o f  t h e  I l l t y d  c o a l  d e p o s i t  and t h e  
l a k e s  i n  t h a t  a r e a  are more n e u t r a l .  

c )  Meteo ro logy  

Weather  d a t a  had been  g a t h e r e d  a t  P a n  O c e a n ' s  Kiwi 
Lake b a s e  camp p r i o r  t o  t h e  1 9 8 1  s e a s o n .  Those 
r e c o r d s  a r e  o n l y  m a r g i n a l l y  u s e f u l  p r t l y  b e c a u s e  
K i w i  Lake i s  n o t  f u l l y  r e p r e s e n t a t i v e  o f  w e a t h e r  
c o n d i t i o n s  a t  t h e  p roposed  s i t e  o f  t h e  t h e r m a l  power 
p l a n t ,  and p a r t l y  b e c a u s e  d a t a  r e d u c t i o n  from t h e  
c h a r t  r e c o r d e r  i s  l a b o u r  i n t e n s i v e  and c o s t l y .  Both 
o f  t h e s e  s h o r t c o m i n g s  were r emed ied  i n  1981.  The 
s t a t i o n  was moved to t h e  p r o p o s e d  s i t e  of  t h e  t h e r m a l  
power s t a t i o n  and d i g i t a l  r e c o r d i n g  equ ipmen t  w a s  
i n s t a l l e d  w i t h  t h e  c h a r t  r e c o r d e r  r e t a i n e d  as a back  
up sys t em.  The s t a t i o n  is powered by a p r o p a n e  d r i v e n  
t h e r m o - e l e c t r i c  g e n e r a t o r ,  which  p r o v i d e s  e l e c t r i c i t y  
t o  t h e  d a t a  a c q u i s i t i o n  s y s t e m  as w e l l  as h e a t  t o  t h e  
s h e l t e r  i n  which it i s  i n s t a l l e d .  Seven 
m e t e o r o l o g i c a l  p a r a m e t e r s ,  v i z .  wind s p e e d ,  wind 
d i r e c t i o n ,  t e m p e r a t u r e ,  r e l a t i v e  h u m i d i t y ,  
p r e c i p i t a t i o n ,  s o l a r  r a d i a t i o n ,  and b a r a m e t r i c  
p r e s s u r e ,  a r e  r e c o r d e d  on c a s s e t t e .  The sys t em 
computes  and r e c o r d s  t h e  h o u r l y ,  mean, maximum a n d  
minimum v a l u e s  f o r  each  p a r a m e t e r ,  e x c e p t  wind 
d i r e c t i o n ,  p r e c i p i t a t i o n  and s o l a r  r a d i a t i o n ,  where 
h o u r l y  a v e r a g e s  o n l y ,  a r e  computed.  S t a t i o n  
s e r v i c i n g ,  which is  l i m i t e d  b y  t h e  cassette d u r a t i o n ,  
i s  a t  two month i n t e r v a l s .  The cassettes are 
i n t e r f a c e d  w i t h  a h a r d  computer  d i s c  i n  C a l g a r y  a n d  
a n a l y s i s  and  p l o t t i n g  r o u t i n e s  w i l l  be d e v e l o p e d  to 
p r o v i d e  t h e  d a t a  i n  a f o r m a t  s u i t a b l e  f o r  r e p o r t s .  



B. B i o l o g i c a l  Environment 

a )  Car ibou  S t u d i e s  

The W i l d l i f e  Branch of YTG a t t a c h e d  r a d i o  c o l l a r s  
t o  e i g h t  c a r i b o u  i n  1980 and a n o t h e r  t e n  i n  1981. 
The l o c a t i o n s  of t h e  c o l l a r e d  an imals  have been 
a s c e r t a i n e d  by a e r i a l  su rvey  d u r i n g  each season ,  
and  a  g e n e r a l  p a t t e r n  of an imal  movements h a s  
emerged. I t  a p p e a r s  t h a t  t h e  a n i m a l s  i n  t h e  
Wernecke Mountains a r e  s e p a r a t e  from t h e  Porcup ine  
Car ibou Herd and do n o t  normal ly  mix w i t h  them. 
Fur the rmore ,  t h e  Wernecke a n i m a l s  may themse lves  
be composed of s e v e r a l  d i s t i n c t  b r e e d i n g  and 
c a l v i n g  groups ,  a l t h o u g h  t h i s  i s  y e t  t o  be 
v e r i f i e d .  O v e r a l l ,  some Wernecke an imals  make 
l i m i t e d  b u t  r e g u l a r  use  of t h e  Bonnet Plume 
P r o p e r t y  a r e a .  However, t h e  l a r g e s t  amount o f  
c a r i b o u  a c t i v i t y  t h a t  can  be expec ted  t h e r e  w i l l  
be  d u r i n g  t h o s e  o c c a s i o n a l  y e a r s  when t h e  
P o r c u p i n e  Herd w i n t e r s  t h a t  f a r  s o u t h .  

4. Planned Envi ronmenta l  Programs f o r  1982 

The meteorology s t a t i o n  and wate r  q u a l i t y  sampl ing programs 
w i l l  be c o n t i n u e d  i n  1982. D I A N D  w i l l  i n s t a l l  i t s  wate r  l e v e l  
r e c o r d e r  a g a i n  and w i l l  t r y  t o  i n s t a l l  a  s t a f f  gauge c l o s e  t o  
t h e  I l l t y d  c o a l  d e p o s i t .  During 1982 we w i l l  be c a r r y i n g  o u t  
s t reamf low s u r v e y s  which w i l l  p e r m i t  u s  t o  conf i rm t h e  
s t a g e / d i s c h a r g e  r e l a t i o n s h i p  f o r  b o t h  h i g h  and low f low 
p e r i o d s  on I l l t y d  Creek.  The Yukon Government w i l l  complete  
i t s  c a r i b o u  s t u d y  and submit  i ts  f i n a l  r e p o r t .  T h i s  y e a r  we 
a r e  s c h e d u l e d  t o  b e g i n  work on o t h e r  l a r g e  mammals - g o a t s ,  
s h e e p  and b e a r s  - and t o  i n i t i a t e  documenta t ion  o f  
predevelopment  l e v e l s  of p r e c i p i t a t i o n  a c i d i t y .  

5. Summary o f  Envi ronmenta l  and R e p o r t s  p r e p a r e d  t o  Da te  

The l i s t i n g  below i n d i c a t e s  t h e  main env i ronmenta l  s u b j e c t  
a r e a s  which a r e  r e l e v a n t  t o  t h e  Bonnet Plume p r o j e c t ,  shows 
t h e  documentat ion h a s  been p r e p a r e d  to d a t e ,  and i n d i c a t e s  t h e  
s t a t u s  of work i n  each s u b j e c t  a r e a .  The r e f e r e n c e s  l i s t e d  
r e p r e s e n t  t h e  most c u r r e n t  documentat ion p r e p a r e d  on t h e  
s u b j e c t .  A d a s h  - i n d i c a t e s  t h a t  i n f o r m a t i o n  does  n o t  e x i s t  
o r  h a s  n o t  y e t  been compiled,  o r  t h a t  no work h a s  y e t  been 
under taken  i n  t h a t  a r e a .  

. . ./5 



S u b j e c t  Most C u r r e n t  Documen ta t ion /P ro je& S t a t u s  

P h y s i c a l  Envi ronment  

Bedrock Geology 
S u r f i c i a l  D e p o s i t s  a n d  S o i l s  
P e r m a f r o s t  
Me teo ro logy  a n d  C l i m a t e  

Weather  
Acid P r e c i p i t a t i o n  

Wate r  R e s o u r c e s  
S t r e a m s  and Hydro logy  
Lakes  
Water  Q u a l i t y  

Archeology 

POOL 1980  - 
- 

Comple te  
- 
- 

Ongoing 
Ongoing 

D I A N D  1982 
- 

POOL 1982 
- 

Ongoing - 
Ongoing 

- 

B i o l o g i c a l  Env i ronmen t  

A q u a t i c  B i o l o g y  
P l a n k t o n  
B e n t h i c  B i o l o g y  
F i s h  

- 
LGL 1981  
LGL 1 9 8 1  

More r e q u i r e d  
More r e q u i r e d  

T e r r e s t r i a l  B i o l o g y  
P l a n t s  
FLora 
V e g e t a t i o n  T y p e s  

Landscape  R e l a t i o n s h i p s  
H a b i t a t  T y p e s  

More r e q u i r e d  
More r e q u i r e d  
More r e q u i r e d  

- 

LGL 1 9 8 1  
LGL 1981 
LGL 1 9 8 1  

- 

B i r d s  
Fauna 
Water fowl  
R a p t o r s  
Upland B i r d s  

LGL 1 9 8 1  
LGL 1981  
LGL 1 9 8 1  

More r e q u i r e d  
More r e q u i r e d  
More r e q u i r e d  

- 

Mammals 
Fauna  
Smal l  Mammals 
F u r b e a r e r s  

G r i z z l y  Bea r  
U n g u l a t e s  

T h i n h o r n  S h e e p  
Moose 
C a r i b o u  

LGL 1 9 8 1  More r e q u i r e d  

LGL 1 9 8 1  
- 

YTG 1980/81 

More r e q u i r e d  
- 

Ongoing 

F i s h  
Faun a  
F i s h  B i o l o g y  

LGL 1 9 8 1  
LGL 1 9 8 1  

More r e q u i r e d  
More r e q u i r e d  



Ecosystem Dynamics 

Predicted Environmental Consequences of 
Develo~ment Activities LGL 1981 

Programs for Monitoring and Mitigating 
Environmental Changes 

Social and Economic Issues 

More required 

- 

More required 



E n v i r o n m e n t a l  R e p o r t s  C o n c e r n i n g  t h e  Bonnet  Plume P r o p e r t y  

D I A N D  1982 - Depar tmen t  o f  I n d i a n  A f f a i r s  a n d  N o r t h e r n  
Development 1982.  Da ta  f rom t h e  I l l t y d  Creek  
R e c o r d i n g  s t a t i o n .  U n p u b l i s h e d  d a t a  f r o m  I n l a n d  
W a t e r s ,  Depa r tmen t  o f  I n d i a n  and N o r t h e r n  A f f a i r s ,  
W h i t e h o r s e  3pp. 

LGL 1 9 8 1  - S e a r i n g ,  G.  and  T a y l o r  J .  1981 .  
An Overview S t u d y  o f  t h e  V e g e t a t i o n ,  W i l d l i f e  and  
R e s o u r c e s  o f  t h e  Bonne t  Plume L e a s e ,  N o r t h e a s t e r n  
Yukon T e r r i t o r y .  U n p u b l i s h e d  r e p o r t  s u b m i t t e d  t o  
Ocean O i l  L i m i t e d  by  LGL L i m i t e d  E n v i r o n m e n t a l  
Resea rch  A s s o c i a t e s ,  S i d n e y .  1 1 7  pp  & a p p e n d i c e s  

F i s h  

P a n  

POOL 1982 - C u l l i n g h a m ,  0. 1980.  
R e p o r t  on  Geo logy  and E x p l o r a t i o n  o f  t h e  Bonnet  Plume 
B a s i n ,  Yukon T e r r i t o r y .  Unpub l i shed  r e p o r t  No. 1-80 
o f  P a n  Ocean O i l  L i m i t e d .  36pp and maps. 

POOL 1982 - Brown, G. 1982 
R e s u l t s  o f  Chemical  A n a l y s i s  o f  Water  Samples  from t h e  
Bonne t  Plume P r o p e r t y  1980 and 1981.  Unpub l i shed  
r e p o r t  of  Pan  Ocean O i l  L i m i t e d  ( i n  p r e p a r a t i o n ) .  

YTG 1980 - 
--- 

R u s s e l l ,  D. and  F a r n e l l  R. 1980.  
Wenecke Mounta in  C a r i b o u  S t u d i e s .  P r o g r e s s  r e p o r t ,  
O c t o b e r  1980.  U n p u b l i s h e d  r e p o r t  s u b m i t t e d  t o  Pan 
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