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BACKGROUND 

The LeRoy m ine  i s  l o c a t e d  a t  an e l e v a t i o n  o f  950-1000 f t .  

i n  P t a r m i g a n  Creek b a s i n ,  a p p r o x i m a t e l y  t w o  m i l e s  wes t  o f  R e i d  

I n l e t .  ' G o l d  was f o u n d  i n  q u a r t z  v e i n s  and a d j a c e n t  a l t e r e d  

zones w i t h i n  metamorph ic  r o c k s  i n  1938. A c t i v e  m i n i n g  o c c u r r e d  

d u r i n g  t h e  e a r l y  1 9 4 0 ' s  and t h e n  t e r m i n a t e d .  R e c e n t l y ,  Mount 

P a r k e r  M i n i n g  Co. has  e x p r e s s e d  i n t e r e s t  i n  r e w o r k i n g  t h e  o l d  

LeRoy No. 1 c l a i m .  The p roposed  m i n i n g  w o u l d  be  i n  same 

g e n e r a l  l o c a t i o n  as  t h e  o l d  mine.  A d e f i n i t e  m i l l  s i t e  has  n o t  

y e t  been comf i rmed ,  a l t h o u g h  t h e  m i n i n g  company d e s i r e s  t o  u s e  

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

t h e  o r i g i n a l  c l a i m .  

The m i d d l e  and uppe r  p o r t i o n s  o f  P t a r m i g a n  v a l l e y  were 

g l a c i a t e d  as l a t e  as  m i d  t o  e a r l y  1 8 0 0 ' s .  P r e s e n t l y ,  a  remnant  

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

l i e s  a  v e r y  r e c e n t  g l a c i a l  outwash p l a i n  ( F i g u r e  1 ) .  The l o w e r  

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

g l a c i a l  d e p o s i t  o f  an e a r l i e r  age. T h i s  r e p o r t  r e p r e s e n t s  a 

summary o f  o b s e r v a t i o n s  and measurements t a k e n  d u r i n g  a  2-day 

f i e l d  t r i p  t o  t h e  P t a r m i g a n  Creek a r e a  (September  22 - 23 ,  

1981)  a t  t h e  r e q u e s t  o f  t h e  N a t i o n a l  P a r k  S e r v i c e  t o  g a t h e r  

e n v i r o n m e n t a l  d a t a  on t h e  LeRoy No. 1 c l a i m .  



SLOPE STABILITY 

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

g r a n o d i o r i t e  o u t c r o p  w i t h  a n  a v e r a g e  g r a d i e n t  4 8 O .  F r e q u e n t  

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

i m m e d i a t e l y  b e l o w  t h e  r o c k  f a c e .  The a v e r a g e  g r a d i e n t  o f  t h e  

t a l u s  s l o p e  i s  a p p r o x i m a t e l y  3 7 O .  A t  t h e  b a s e  o f  t h e  t a l u s  

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

much o f  t h e  e r o d e d  r o c k  f r o m  a b o v e .  The m i n e  a d i t s  a r e  l o c a t e d  

s l i g h t l y  d o w n s l o p e  o f  t h i s  b e n c h .  The t a i l i n g s  d i s p o s a l  s i t e  

p r o p o s e d  by t h e  m i n i n g  company i s  b o u n d e d  on  t h e  west s i d e  by a 

t a l u s  s l o p e  ( a v e r a g e  g r a d i e n t  o f  2 9 O )  d e r i v e d  f r o m  a  s t e e p  

b e d r o c k  o u t c r o p  a t  a h i g h e r  e l e v a t i o n  ( F i g u r e  2 ) .  

The  p o t e n t i a l  f o r  snow a v a l a n c h i n g  i s  h i g h  a l l  a l o n g  t h e  

s t e e p  n o r t h e a s t  f a c i n g  s l o p e  o f  M t .  P a r k e r .  P r e c i s e  l o c a t i o n s  

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

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

A p p a r e n t l y ,  t h e  o l d  m i l l  s i t e  was  d e s t r o y e d  by  a  snow a v a l a n c h e  

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

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

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

m i l l  s i t e .  



SURFACE HYDROLOGY 

F low  i n  P t a r m i g a n  Creek i s  s u p p l i e d  by  numerous p e r e n n i a l  

d r a i n a g e s  a l o n g  t h e  s t e e p  n o r t h e a s t  f l a n k  o f  M t .  P a r k e r  as w e l l  

as  me l t '  w a t e r  f r o m  t h e  remnant  g l a c i e r  and s u b s u r f a c e  seepage. 

Two s m a l l  d r a i n a g e s  f l o w  on e i t h e r  s i d e  o f  t h e  t a i l i n g s  

d i s p o s a l  s i t e  and merge j u s t  b e f o r e  e n t e r i n g  P t a r m i g a n  Creek .  

These t r i b u t a r i e s  a r e  f e d  by a  p o r t i o n  o f  t h e  w a t e r  e m i n a t i n g  

f rom t h e  ma in  and seconda ry  a d i t s .  

F l ow  measurements were t a k e n  on September 22 ,  1981  a t  each  

a d i t  and i n  P t a r m i g a n  Creek j u s t  ups t ream o f  t h e  m ine  t a i l i n g s  

d r a i n a g e  e n t r y  p o i n t .  D i s c h a r g e  a t  t h e  ma in  and seconda ry  

a d i t s  were c a l c u l a t e d  t o  be  1.7 and 0.6 c u b i c  f e e t  p e r  second 

( c f s ) ,  r e s p e c t i v e l y .  S i n c e  t h e s e  f l o w s  r e p r e s e n t  g round  w a t e r  

seepage i n t e r c e p t e d  by  t h e  a d i t s ,  t h e y  s h o u l d  be  f a i r l y  

c o n s t a n t  t h r o u g h o u t  t h e  y e a r .  D i s c h a r g e  j u s t  above t h e  

t a i l i n g s  t r i b u t a r y  i n  P t a r m i g a n  Creek was 15.2  c f s .  The 

combined d i s c h a r g e  f rom t h e  two  a d i t s  was a p p r o x i m a t e l y  15% o f  

t h e  t o t a l  base  f l o w  o r  non -s to rm  d i s c h a r g e  i n  P t a r m i g a n  Creek .  

D u r i n g  s t o r m  f l o w s  t h e  d i s c h a r g e  f r om t h e  a d i t s  wou ld  c o m p r i s e  

a  s m a l l e r  p r o p o r t i o n  o f  t h e  t o t a l  f l o w  i n  P t a r m i g a n  Creek .  

S t ream v e l o c i t i e s  a l o n g  t h e  gaged c r o s s - s e c t i o n  o f  

P t a r m i g a n  Creek v a r i e d  f r o m  1.2 t o  3.8 f e e t  p e r  second ( f p s ) .  

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

g r a d i e n t  ( a v e r a g e d  7% a t  gaged c r o s s - s e c t i o n )  and e x c e s s i v e  

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

f i s h  m i g r a t i o n  ( F i g u r e  3 ) .  The mouth o f  P t a r m i g a n  Creek may b e  

b e t t e r  f i s h  h a b i t a t .  
3 



WATER CHEMISTRY 

The o r i g i n a l  assay  d a t a  f r om t h e  LeRoy m ine  i n d i c a t e d  h i g h  

l e v e l s  o f  a r s e n i c ,  cadmium, l e a d  and z i n c  i n  c e r t a i n  m ine  l o d e  

sampleg. No c o r e  samples  f r om t h e  o r e  body i n  w h i c h  f u t u r e  

m i n i n g  i s  p r o p s e d  have  been a n a l y z e d  f o r  heavy m e t a l s .  The 

p o t e n t i a l  i n p u t  s o u r c e s  o f  heavy m e t a l s  i n t o  P t a r m i g a n  Creek  

a r e :  1) w a t e r  d r a i n i n g  f r om new o r  e x i s t i n g  a d i t s  ( F i g u r e  4 ) ;  

2 )  s u r f a c e  w a t e r  f l o w i n g  t h r o u g h  o r  a d j a c e n t  t o  t a i l i n g s  

d i s p o s a l  s i t e ;  and 3 )  n a t u r a l  s o u r c e s .  No heavy m e t a l  a n a l y s e s  

were p e r f o r m e d  on w a t e r  q u a l i t y  samples.  The pH o f  w a t e r  

d r a i n i n g  f r o m  t h e  t w o  a d i t s  (6.2-6.5) was w i t h i n  t h e  r a n g e  o f  

v a l u e s  f ound  i n  P t a r m i g a n  Creek (6 .0-6.4) .  None o f  t h e s e  pH 

l e v e l s  a r e  s o  l o w  as t o  i n d i c a t e  a  c o n c e r n  o v e r  m e t a l  

s o l u b i l i t y .  However, w i t h o u t  know ing  t h e  heavy m e t a l  l e v e l s  

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

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

wou ld  have on w a t e r  c h e m i s t r y  i n  P t a r m i g a n  Creek.  F u r t h e r  

s a m p l i n g  and t e s t i n g  o f  o r e ,  t a i l i n g s ,  w a t e r  and s o i l  may b e  

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

SEDIMENT TRANSPORT 

P r i m a r y  n a t u r a l  s o u r c e s  o f  sed imen t  i n  P t a r m i g a n  Creek  

i n c l u d e  t h e  f o l l o w i n g :  1 )  s t reambank e r o s i o n  a l o n g  ma in  

c h a n n e l ;  2 )  g l a c i a l  ou twash  i n  uppe r  p o r t i o n  o f  b a s i n ;  3 )  mass 

w a s t i n g  f rom s u r r o u n d i n g  h i l l s l o p e s ;  and 4 )  s u r f a c e  e r o s i o n  



t h e  t r i b u t a r y  (82 m g l l ) .  S e v e r a l  m e a s u r e s  c o u l d  b e  t a k e n  t o  

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

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

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

d e p o s i t ' i o n a l  a r e a s .  Use o f  n a t u r a l  s l o p e  d e p r e s s i o n s  would  be  

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

t h u s  i n d u c i n g  l a r g e  s e d i m e n t  r e l e a s e s  d u r i n g  e x t r e m e  

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

p r o d u c t i o n  f o r  t h e  p r o p o s e d  m i n i n g  o p e r a t i o n  was 50-100 

t o n s / d a y .  Assuming a  med ian  p r o d u c t i o n  f i g u r e  o f  75 t o n s / d a y  

a n d  a  1 0 0 - d a y  w o r k i n g  y e a r ,  a p p r o x i m a t e l y  75 m i l l i o n  t o n s  o f  

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

r e p r e s e n t s  t h e  n e e d  f o r  d i s p o s a l  o f  30,000 c u b i c  y a r d s  o f  

t a i l i n g s  ( a s s u m i n g  a t a i l i n g s  d e n s i t y  o f  1 . 5  g/cm3). 

The p r e s e n t  s t r e a m b a n k  e r o s i o n  o c c u r r i n g  i n  l o w e r  P t a r m i g a n  

C r e e k  would  p r o h i b i t  a c c e s s  o v e r  t h i s  p o r t i o n  o f  t h e  d r a i n a g e .  

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

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

l a n d s c a p e .  A c c e s s  t o  t h e  mine  s i t e  i n  w i n t e r  u s i n g  t r a c k e d  

v e h i c l e s  on s u f f i c i e n t  snowpack may b e  f e a s i b l e  by t r a v e r s i n g  

a b o v e  t h e  h i g h l y  e r o d e d  p o r t i o n  o f  P t a r m i g a n  Creek. A n o t h e r  

o p t i o n  would  b e  t o  t r a n s p o r t  e q u i p m e n t  t o  t h e  s i t e  by 

h e l i c o p t e r  f rom t h e  b e a c h .  I n  a l l  c a s e s ,  c a r e  s h o u l d  b e  t a k e  

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

t h e  m i n i n g  s i t e  s i n c e  t h i s  w i l l  c r e a t e  a n  e r o s i o n  h a z a r d .  



F i g u r e  1. 
Remnan t  c 

G l a c i a l  o u t w a s h  p l a i n  i n  P t a r m i g a n  Creek b a s i n .  
! l a c i e r  i n  u p p e r  p o r t i o n  o f  b a s i n .  

F i g u r e  2 .  T a l u s  s l o p e  b e h i n d  p r o p o s e d  m i n e  t a i l i n g  s i t e .  
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F i g u r e  3 .  P t a r m i g a n  Creek n e a r  t a i l i n g s  t r i b u t a r y .  

F i g u r e  4 .  S u b s u r f a c e  w a t e r  d r a i n i n g  f r o m  m a i n  a d i t .  
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F i g u r e  5 .  E x t e n s i v e  s t r e a m b a n k  e r o s i o n  a l o n g  l o w e r  p o r t i o n  o f  
P t a r m i g a n  C r e e k .  

F i g u r e  6 .  F o r m e r  r o a d  i n t o  o l d  m i l l  s i t e  h a s  b e e n  a b r u p t l y  
t r u n c a t e d  b y  a c t i v e  s t r e a m b a n k  e r o s i o n .  
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