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1.0 Introduction 

The Premier Gold  project is located in the Salmon River drainage 
system. The mine is located on the east side of the Cascade Creek valley, 
about 1 km upstream of the  border. The Premier Gold mine  site is drained by 
Cooper Creek to the north and  west while the drainage at the south part of 
the mine is by Fletcher Creek. Both creeks join  above the Granduc road  to 
form Fletcher Creek, which flows into Cascade Creek immediately below the 
falls (Figure 1). The falls on Cascade Creek are  an impassable barrier to 
salmon migration. Cascade Creek  joins the Salmon River about 1.5 km 
downstream (Figure 2). Salmon River supports chum, pink,  and coho salmon, 
and the occasionnal sockeye salmon. 

The company is developing an open pit  mine. A cyanide leach is  used 
to extract gold  and  silver. The tailings pond is located in  the Cascade 
Creek valley. The upper part of the Cascade Creek has been diverted to the 
Le'sley Creek channel. The tailings will be discharged using the subaerial 
technique and  the supernatant discharged to Cascade Creek above the  falls. 
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2.0 SITE DESCRIPTION 

STATION LOCATION 

2 Lesley Creek upstream of the mill 

3 Cooper Creek upstream of the open pit 

4 Cascade Creek upstream of the tailings pond 

5 Lesley Creek downstream of the mill 

7 Cooper Creek downstream of the open pit 

9 Cascade Creek downstream of the tailings pond 

10 Salmon River at mile 14 

L e v e l  t4 Mine p o r t a l  

Level #6 Mine portal 
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3.0 )IATERIAL AND HBTHODS 

The mine site was visited on August 9, 1988. No flow measurements 
were taken at the sampling stations. Water chemistry samples  were collected 
at eight stations. The  same numbering of  the stations was used as in the 
previous baseline water quality report (Godin 1988). Sediment samples were 
collected at the same eight sites and at Station 10 on the Salmon River. 
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 (ICP) 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 re-analysed with the graphite 
furnace when the values were below  two times the detection limit on the ICAP 
procedure. For analytical methods details refer to  the Environment Canada 
Pacific Region Environmental 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 site. 
The  samples  were transferred into kraft bags  and  kept cool until analysed. 
The  samples  were air dryed, sieved to (150 um, digested with aqua regia, and 
analysed for heavy metals using ICP. A portion of the sediments  were also 
ignited at 550OC in a muffle furnace. The loss of  weight was reported as 
volatile residue and  the remaining residue was reported as fixed  residue. 
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4.0 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. 

Orange staining on the streambed of Cooper Creek at Station 7 
observed in the 1987 inspection was not present in 1988. This may  be 
related to increase in flow during freshet. The higher flows may have 
washed away the  accumu'lated  precipitate. Stations 7 and 9 on Cooper Creek 
and Cascade  Creek respectively, indicated increases in non-filterable 
residue, both in comparison to the other stations sampled in 1988 and 
Stations 7 and 9 from survey 1987. Several metals were elevated at the 
downstream Station 9 ,  compared to  1987's survey, such as: Ba,  Fe,  Mn,  Pb, 
and Zn. Cadmium was elevated at most stations compared to last  year. 
Sulphate was only elevated at Station 7 downstream of the level #4 mine 
portal. 

Water quality at the two mine portals showed higher total metal 
concentrations for  Al,  Cd, Cu, Fe, Mn,  Pb, Zn, and higher dissolved metals 
for Cd, and Zn compared to last year's survey. The non-filterable residues 
were higher at Level #6 while the sulphate concentration was higher at Level 
#4. 

Sediment analysis generally showed no statistical differences 
between Lesley Creek Station 2 and 5 except for arsenic where elevated 
concentrations were found at Station 2 the upstream site. For all 
statistical differences, the reader is referred to Figures 3 to 5 for 
multiple comparison plots and Table 4 for statistical station separations. 
Metal concentrations at Station 7, the downstream site  on Cooper Creek, were 
significantly higher than Station 3, the upstream site, for Cu, Hg, Pb, and 
Zn. No significant differences were found between Station 4 and 9, on 
Cascade Creek, for trace metals. High variability in cadmium content 
measurements prevent an evaluation of differences even though high levels 
were found at Station 7. 
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Sediment comparisons from  last year's survey showed that arsenic 
sediment content was generally higher in 1988 than  in 1987 while cadmium and 
mercury were consistently lower. The copper, lead  and zinc content in  the 
sediments, in 1988, was higher at Station 4 and 9, (respectively Cascade 
Creek upstream and downstream stations),  but were not reduced at Station 7. 

Sediments .col:lected at level #4 and #6 showed contamination for 
various heavy metals. The following values (pg/g) are an average of metal 
content at level #4 and #6 respectively: As (125 and 93);  Cd (192 and 68); 
Cu (2547 and 703); Hg (4.78 and 1.07); Pb (6948 and 2355); Zn (19275 and 
9220). These highly elevated metal values are  a relection to the 
contaminated water quality from the  two  adits. / '  

,? i 
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