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INTRODUCTION 

The Snip project  is located at the confluence of the Iskut River and 
Bronson Creek. The mine is situated at an elevation of 180 to 680 metres on 
the north-west side of base of Johnny Mountain. The Snip property is drained 
by Monsoon Creek flowing northwardly towards the Iskut River. Dolly Varden 
char and Cutthroat trout are present  in Monsoon Lake. Sockeye is known to 

spawning at the mouth of Bronson Creek and  in the side channels in  front  of 
the Bronson Creek airstrip. There is no suitable fish habitat upstream of 
the Cominco property since the creek is characterised by a single channel 
with fast flows, large boulder and cascading falls. Salmon are utilising the 
lower 1 km of  Sky Creek draining the  west  part of the property to the north 
west towards the Craig River. Small runs of chinook, pink and sockeye  as 
well as cutthroat trout were identified (Figure 1). 

The company is developing an underground mine. The gold and silver 
extraction will be performed by flotation. The tailings will be discharged 
in the tailings pond located in the headwaters of Monsoon Creek and  Sky 
Creek. 

Station 

1 

2 

3 

4 

5 

Site Description 

Location Remarks 

Sky Creek at the mouth Tea colour waters 

Bronson Creek upstream Influenced by glaciers 
of Cominco camp 

Monsoon Creek downstream Tea colour waters 

Iskut River upstream Influenced by glaciers 
of Bronson Creek 

Iskut River downstream Influenced by glaciers 
of Monsoon Creek 

Wine adit Level 130 

Mine adit Level 180 

Mine adit Level 300 



FIGURE 1 Snip Project - Sampling Sites 
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MATERIAL AND KETHODS 

The .site was visited on July 30, 1990. No flow measurements were 
taken at the sites. Water chemistry and sediment samples were collected at 
the six receiving water stations but only water at the mine adit. The 
following chemical parameters were analysed: alkalinity, pH, filterable 
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 polyethylene 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-eight  metals. For 
copper, 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, 
except for stations 6 ,  7 and 8 .  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. 
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Statistical analysis consisted of averages and standard deviation 
for the water quality data and one way analysis of variance was performed on 
selected sediment data. The ANOVA was performed on a Hewlett Packward Model 
9826. Multiple comparison procedures using the Tukey's harmonic significant 
differences were used  to produce the various plots. Contaminants with values 
below the detection limit were used as equal to the detection limit. However 
stations with standard deviations equal to zero  were  given  some lower value 
in order to introduce variability. A standard deviation equal to zero 
introduced an error in the Tukey's separation procedure. Such modification 
of the sediment data  was necessary for cadmium at station 4 and mercury at 
station 3. Figure 2 shows the multiple comparison plots for sediment quality 
stations. the metal analysed are Al, Ca, Cd, Cu, Hg, Fe,  Mn, Pb and Zn. 

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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FIGURE 2: SEDIKRNT HULTIPLE COMPARISON PLOT - SNIP 1990 - Al, Ca 
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FIGURE 2: SEDIHENT MULTIPLE COMPARISON PLOT - SNIP 1990 - Zn 
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Sky Creek  site (station 1) is characterised by relatively low 
aluminum, calcium, copper, lead, and zinc sediment concentrations in 
comparison with the other sites in  this  survey. This is a reflection of good 
water quality with low metal content, adequate buffering capacity and low 
hardness. 

The Bronson Creek site (station 2) upstream of  the Cominco camp is 
located about 3 km from the mouth of  the  creek. The  area is influenced by 
the Bronson Glacier, Johnny Creek (receiving Skyline mine discharge) and 
natural acid rock drainage generated from the canyon walls in the lower part 
of the system. Sediment content showed detectable values for arsenic with an 
average of 108 ug/g.  Except for mercury, high sediment values were found for 
most metals with the following averages: Cd  5.3 ug/g; Cu 180.0 ug/g; Pb 203 
ug/g; Zn  473 ug/g. Water quality showed detectable total cadmium levels of 
1.8 ug/l, and high total copper values with 117 ug/l. No detectable 
dissolved cadmium or copper could be found with the graphite furnace. 

The Monsoon Creek  site (station 3) sediment content showed only 
significantly higher aluminum, and copper values than station 1 for these 
fairly humic creeks. No significant difference could be detected between the 
two stations with any other metals. Station 3 showed higher alkalinity (125 
mg/l) and hardness (157 mg/l) levels than any other stations in the survey. 
Sulphate levels were the highest of the receiving water stations surveyed 
with 45 mg/l. 

The Iskut River site upstream of the Bronson Creek (station 4) and 
Iskut River  site downstream of Monsoon Creek (station 5) did  not show 
significant differences in the sediment metal analysis. These two sites had 
also the lower cadmium contentration in  the sediments. The water quality at 
these two stations was dominated by the high suspended solids content which 
was in average 268 mg/l. Total metals were generally high for many 
contaminants such as aluminum, copper, and zinc. however the dissolved 
fraction was close to or below the detection limit. 
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Mine water collected at the level 130 (station 6) showed very  high 
level of non-filterable residue (2370 mg/l) as compared to the two other 
levels 180 (station 7)  and 300 (station 8) where the NFR levels  were <5 mg/l. 
The levels 180, and 300 were not active at the  time of the sampling, while 
active  drilling  was occurring at level 130. This  explains the high total 
metal content for  Al, Ca, Co, Cu, Fe, Mn, Si,  and Zn, as compared to  the 
other two levels. The metal contaminants (Al, As,  Cd,  Cu, Pb, Zn) were 
however close or below the detection limit for all  levels in the dissolved 
fraction, except  for station 6, Diss. Cu where the level was 0.0027 mg/l. 
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Anonymous. 1.979. Laboratory Manual.  Department of the Environmental 
Protection Service.  Department of Fisheries and Oceans  (Pacific Region). 
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