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

The Wingdam gold p l a c e r d e p o s i t owned by Gold Ridge 
Resources, i s l o c a t e d i n the L i g h t n i n g Creek v a l l e y 
approximately 50 km east of Quesnel, i n the d i r e c t i o n of 
B a r k e r v i l l e . L i g h t n i n g Creek i s a t r i b u t a r y of the 
Cottonwood R i v e r , which i s p a r t of the F r a s e r River drainage 
system ( f i g u r e 1 ) . 

L i g h t n i n g Creek at Wingdam i s s i t u a t e d i n a v shape v a l l e y . 
The salmon f i s h resources i n the Cottonwood r i v e r c o n s i s t 
e x c l u s i v e l y of chinook salmons. The annual escapement range 
from 75 to 300. Small escapement from L i g h t n i n g creek ( 
annual average =25) was n o t i c e d r e c e n t l y , with spawning 
immediately upstream and downstream of the Wingdam p r o p e r t y . 
The f r y are b e l e i v e d to stay i n the creek over the summer ( 
Nassichuck to I t o , J u l y 7, 1987) . 

The company has proposed a cyanide i n s i t u l e a c h i n g to 
e x t r a c t gold resources i n the L i g t n i n g Creek g r a v e l s 
s i t u a t e d about 50 meters underground. Conventional 
underground mining methods were not s u c c e s s f u l . 

M a t e r i a l and Methods 

The s i t e was v i s i t e d on June 16, 1987. Four s t a t i o n s were 
sampled. Flow measurements were taken at three s i t e s with a 
Marsh-McBirney Model 201 p o r t a b l e Water Current Meter. Due 
to the unknown i n f l u e n c e of many t r i b u t a r i e s above the l a s t 
downstream s t a t i o n , no flow measurements were taken. 

C o n d u c t i v i t y , temperature and pH were recorded at the same 
water q u a l i t y s i t e s along the t r a n s e c t across the creek. 
F i e l d data were taken with a Hydrolab d i g i t a l 4041 i n d i c a t o r 
u n i t and 4021 sonde u n i t . 

Water chemistry data were c o l l e c t e d at four s t a t i o n s . A 
s i n g l e grab sample was taken at three l o c a t i o n s along the 
t r a n s e c t , and i d e n t i f i e d as l e f t , c enter and r i g h t . Only 
one grab sample was taken at Everton Creek due to the 
r e l a t i v e l y small s i z e of the t r i b u t a r y . The f o l l o w i n g 
chemical parameters were analysed : a l k a l i n i t y , pH, 
c h l o r i d e , c o n d u c t i v i t y , t o t a l r e s i d u e s , f i l t e r a b l e r e s i d u e s , 
non f i l t e r a b l e r e s i d u e s , ammonia, n i t r i t e , n i t r a t e , and 
s u l p h a t e . Samples were kept c o o l with i c e u n t i l a n a l y s i s . 
T o t a l cyanide and t h i o c y a n i d e were preserved with sodium 
hydroxide to r a i s e the pH above 12. D i s s o l v e d metals were 
f i l t e r e d the s a m e day through a 0.45 micron c e l l u l o s e 
n i t r a t e membrane f i l t e r . T o t a l and d i s s o l v e d metals were 
preserved with n i t r i c a c i d (0.5 ml/100 ml of sample ) A l l 
samples were c o l l e c t e d with c l e a n p o l y e t h e l e n e b o t t l e s . The 
b o t t l e s f o r metal a n a l y s i s were p r e v i o u s l y a c i d washed. The 





hardness was determined from the d i s s o l v e d metal sample. 

I n d u c t i v e l y Coupled Plasma (ICP) was used f o r the t o t a l and 
d i s s o l v e d metal a n a l y s i s and gave a reading of twenty - s i x 
metals. Potassium a n a l y s i s was performed with the atomic 
a b s o r p t i o n spectrometry procedure. For cadmium and copper 
the samples were reanalysed with the g r a p h i t e furnace when 
the values were below two times the d e t e c t i o n l i m i t on the 
ICP procedure. 

R e s u l t s 

The sampling l o c a t i o n s are d e s c r i b e d i n t a b l e 1, the f i e l d 
data i n t a b l e 2, and the l a b o r a t o r y r e s u l t s i n t a b l e 3. 

There was no t r i b u t a r i e s between s t a t i o n 2 and 3 other than 
the groundwater w e l l s flowing from the p r o p e r t y . The flows 
show a s i g n i f i c a n t input of f r e s h water between these two 
p o i n t s . 

The t o t a l cadmium values f o r s t a t i o n 3 (centre) and 4 
( r i g h t ) were not analysed with the g r a p h i t e furnace and may 
be below the d e t e c t i o n l i m i t . The t o t a l ICP copper value f o r 
s t a t i o n 4 ( l e f t ) may be due to the sampling e r r o r or 
contamination, while contamination might be the cause of the 
d i f f e r e n c e between t o t a l and d i s s o l v e d . However both 
c o n c e n t r a t i o n s were higher than the other samples across the 
creek. The cyanide value of 0.06 on the l e f t s i d e of the 
creek at s t a t i o n 2 seems very high f o r a p r e s t i n e 
environment. I t should be mentionned that no v e r i f i c a t i o n 
of these samples were p o s s i b l e . 

The L i g h t n i n g creek water at that time can be c o n s i d e r e d 
p r e s t i n e with g e n e r a l l y low metal l e v e l s , low n u t r i e n t s , 
r e l a t i v e l y good a l k a l i n i t y and low hardness. 

Table 1 D e s c r i p t i o n of sample s i t e s 

S t a t i o n L o c a t i o n Remarks 

1 Everton Creek upstream Small t r i b u t a r y of 
of the Wingdam pr o p e r t y L i g h t n i n g Creek 

L i g h t n i n g Creek upstream 
of the Wingdam pr o p e r t y 

L i g h t n i n g Creek downstream 
of the Wingdam p r o p e r t y 

P l a c e r mining 
a c t i v i t y 

Creek with a small 
s i d e channel, about 
3200 f e e t l e v e l 

4 L i g h t n i n g Creek downstream 
of the Wingdam p r o p e r t y 

Creek about at the 
2800 f e e t l e v e l 



(6.8 km d/s of property) 

Table 2 F i e l d data 

S t a t i o n Flow pH Temp. C o n d u c t i v i t y 
(mVs) ( r e l . u.) (°C) (umhos/cm) 

1 0.01 8.1 8.0 129 

2 l e f t 7.7 9.5 77 
2 center 3.95 7.8 9.5 77 
2 r i g h t — ' • — 

3 l e f t 7.0 11.0 89 
3 center 4.70 7.8 11.0 88 
3 r i g h t — 7.0 11.0 89 

4 l e f t 7.9 13.0 94 
4 center — 7.8 13.0 94 
4 r i g h t — 7.8 13.0 94 
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