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INTRODUCTION 

The  Sulphurets  project  is  located  in  the  Unuk  Valley  drainage 
system. The mine is surrounded  by  icefields  at  an  elevation  of 4500 feet. 
Brucejack  Lake  adjacent  to  the  mine,  flows  westward  towards  the  Unuk  River 
from  Brucejack  Creek  and  Sulphurets  Creek.  Coho  salmon  are  present  in  the 
Unuk  River.  Dolly  Varden  char  were  collected  at  the  mouth  of  Sulphurets 
Creek,  There is no  indication  that  the  salmon  could  not  utilise  the  mouth  of 
the  creek  for  rearing  purposes  even  though  salmon  catches  have  not  been 
reported. A canyon  located 1 km from  the  mouth  of  Sulphurets  Creek  prevents 
further  migration  upstream  of  the  salmon  (Figure 1). 

The  company is developing  an  underground  mine.  The  gold  and  silver 
extraction  will  be  performed  by  flotation.  The  tailings  will  be  discharged 
under  water  to  Brucejack  Lake. The  lake is devoid  of  fish  resources  and  will 
be  dammed  for  hydroeletric  power  generation. 

Site  Description 

Stat  ion 

1 

2 

3 

4 

Location 

Unuk  River  upstream 
of  Sulphurets  Creek 

Unuk  River  downstream 
of  Sulphurets  Creek 

Sulphurets  Creek 850 m 

upstream of Unuk River 

Brucejack  Creek 700 m 
downstream of Bj k  lake 

Remarks 

Site  on  the  flood 
plain 

Site  on  the  flood 
plain 

Site on the  flood 
plain 

Site  in  the  intake 
pond  area 

5 Mine adit 
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HATKRIAL AND tlETHODS 

The  site was visited on August 8, 1988. No flow measurements were 
taken at the sites. Water chemistry and sediment samples were collected at 
the four receiving water stations but only water at the mine adit. The 
following chemical parameters were analysed: alkalinity, pH, conductivity, 
total residue, non filterable residue, and sulphate. These  samples were kept 
cool with ice until analysed. Dissolved metals were filtered the same day 
through a 0.45 micron cellulose nitrate membrane filter. Total and dissolved 
metals were preserved with nitric acid (0.5 m1/100 ml of sample ). All 
samples  were collected with clean polyethelene bottles. The bottles for 
metal  samples  were previously acid  washed. The hardness was determined from 
the dissolved metal sample. 

Inductively Coupled Argon Plasma (ICAP) was used for the total and 
dissolved metal analysis and gave a reading of twenty-six  metals.  For 
cadmium, copper, and  lead  the samples were reanalysed with the graphite 
furnace when the values were below two times the detection limit on the ICAP 
procedure. For analytical method details refer to the Environment Canada 
Pacific Region Laboratory Manual (Anon, 1979). 

Sediment samples were collected from  the streambed, below the water 
level, with a clean acrylic corer. Four replicates were taken at each sites. 
The  samples were transferred into kraft bags  and  kept cool until analysed. 
The  samples  were air dried, sieved to <150 um, digested with aqua regia, and 
analysed for heavy metals using ICAP. A portion of the sediments  were also 
ignited at 550° C in a muffle furnace. The loss of weight was reported as 
volatile residue and  the remaining residue was reported as fixed residue. 

RESULTS 

The water metal results can be  found  in Table 1, while the  other 
water quality results are found in Table 2. The sediment data are reported 
in Table 3. 
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The water samples collected at lower elevation on Sulphurets Creek 
at the mouth and the Unuk River (Station 1, 2, and 3) had a fair amount of 
non filterable residue which was reflected in the  total metal results, mainly 
Al, Fe, Mn,  Si, Ti, and Zn.  Most receiving water samples in the dissolved 
form were near or below the detection limit. Alkalinity and hardness 
increases as the stream order increased. Water quality on Brucejack Creek is 
indicative of a pristine environment. 

The  sediments at station 1, 2, and 3 were generally low in trace 
metal concentrations. Station 3 on Sulphurets Creek had the highest copper 
and the lowest mercury concentration of the stations sampled. Station 4 on 
Brucejack  Creek  was high for several trace metals such as silver (48 ug/g), 
arsenic (244 ug/g), cadmium (3.9 ug/g), mercury (0.356 ug/g), lead (140 
ug/g), and zinc (423 ug/g). This may reflect the geology of the area as well 
as the releases from the mine adit. The percentage of organic material in 
the sediment varied  from 1.6 to 2.0 %. These levels are relatively low, and 
reflect the influence of glaciers on the sediment composition. 
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Anonymous. 1979. Laboratory  Manual.  Department of the Environmental 
Protection Service.  Department  of Fisheries and Oceans (Pacific Region). 
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