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background site MLA.

Mercury had a peak of almost 0.01ug/L at SLB in 2008, but only reached 0.003ug/L at
SLB and 0.005ug/L at SLC in 2009. 2010 levels were similar to 2009, but only reached a
maximum of 0.0026ug/LL at MLA and SLB. During 2011 mercury levels were similar to 2010
except for one result at SMP-5 (0.0654 ug/L) in July which is thought to be an anomaly as it was
well above all other results for SMP-5 in 2011. Mercury in 2012 was periodically present in low
concentrations at all sites throughout 2012; all results were below the WQS. Zinc was not detected
during the first part of 2006, appearing at low level in both background and downstream sites in
fall 2006. Zinc levels at SLB increased in May 2007 and exceeded the WQS in March 2008
(81.2ug/L), April 2008 (180ug/L), October 2008 (72.7ug/L), January 2009 (58.3ug/L), but values
were much lower throughout the rest of 2009 and 2010, only reaching 13.7ug/L in April 2010.
Zinc continued a downward trend in 2011 with a peak value of 12.0 ug/L in August. Zinc in 2012
continued to trend downward with the highest result of 6.0 ug/L. found at SLB in October.

Nickel was present at SLB and SLC at low level during 2006, increased in August 2007
and peaked in April 2008, but remained less than Sug/L in 2009 and less than 2ug/L in 2010.
Nickel marked a slight increase during 2011 with a peak value of 4.4 ug/L in October. During
2012 nickel showed a decrease with the peak value of 1.7 ug/L occurring at SMP-5 in March.
Manganese was not detected at downstream sites during the first part of 2006, but showed elevated
levels at SLB in September 2006 (90ug/L). Background manganese was above the WQS at this
time (56ug/L) and again in December 2006, March, April, August, November and December
2007, November 2008 and October 2009. SLB exceeded the WQS for manganese in October and
November 2007, March, April, October, November, December 2008, January and May 2009, and
January, March, May and December 2010. The highest level recorded was 228ug/L in March
2010. As with previous years, 2011 demonstrated an increase in manganese concentrations with a
peak value of 334 ug/L in March. Manganese in 2012 was similar to 2011 results, with higher

trends in winter and early spring.

6.3 Receiving Waters- Sherman Creek

20



Coeur Alaska, Inc. February 2013
Kensington Gold Project
2012 Water Quality

Monitoring Sites
e SHI109- Upper Sherman Creek upstream of disturbance
e SHI113- Sherman Creek downstream of Qutfall 001

e SH105- Sherman Creek downstream at mouth of creek

6.3.1 Major Chemistry

Water quality monitoring on Sherman Creek was intended to help identify any potential
impacts from underground mine activities as all drainage from the mine flows to the Sherman
Creek drainage (Figures 8a, 8b). Temperature was typically highest at SH113 just downstream
from the 001 effluent and coolest at SH109 the background station for Sherman Creek. The
difference between these two sites was greatest in March (SH113 was 1.9°C higher). There was
little difference in temperature between these sites throughout the year. Dissolved oxygen was
similar at upstream and downstream sites throughout the year except for late January when SH105
close to twice the value of SH113, perhaps due to changes in flow. Measurements of DO tended to
be slightly lower in summer as water temperature increased and DO was higher in winter as
temperatures decreased. Measurements of pH appeared to decrease from upstream to downstream.
The highest pH was 8.29 at SH109 in March. Monitoring station SH113 had the greatest range in
pH values of all the Sherman Creek sites.

Conductivity was highest at site SH113 (middle site) and lowest at SH109 (upper site)
throughout the year, except for one measurement in September. All three sites showed lowest
conductivity in June with the exception of SH113 in September. Turbidity was less than 3.0 NTU
throughout the year at all sites. Turbidity was 2.8 NTU at SH109 in May, which accounts for the
highest value in 2012. Total dissolved solids tended to increase from upstream to downstream and
were higher during late winter months. TDS was highest at SH113 (211mg/L) in March and
lowest at SH105 (<10mg/L) in May.

Ammonia was detected in seventeen of the twenty samples at SH113, ranging from
0.10mg/L to 0.69 mg/L. Ammonia was present only twice at other sites, SH105 was 0.32 mg/L in
December and SH109 was 0.11 mg/L in March. The nitrate level at the upstream site was below
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0.2 mg/L throughout the year. Of the three sites, SH113 showed the highest level in October at
1.37 mg/L while SH105’s peak downstream value reached 1.04mg/L in December. All reported
measurements were below the WQS of 10mg/L. Sulfate, chloride and hardness tended to be
highest at SH113 and lowest at SH109. Sulfate tended to be higher at SH113 than other sites,
though less so in June and July. The highest sulfate was found at SH113 in February(58.9mg/L).
The lowest sulfate level recorded at SH109 was 2.99 mg/L in June. Sulfate was less than 40mg/L
at SH105 throughout the year and less than 15mg/L at SH109. Chloride was detected in most
samples throughout 2012 with the exception of five non-detect results at SH109. Chloride reached
a peak of 19mg/L at SH113 in December. All chloride concentrations were well below the water
quality standard of 230mg/L. Hardness was relatively high (>75mg/L) at SH113 in January,
through April. Hardness remained below 60mg/L at SH109 and below 70 mg/L at SH105 (except
for January and December) throughout the year and was lowest in summer months. Hardness
levels at SH105 downstream were very similar to the background site SH109. The highest
hardness values were found at SH113 January through March. Total suspended solids were not

detected at any sites on Sherman Creek throughout 2012.

6.3.2 Trace Chemistry

Trace metals not detected in Sherman Creek during 2012 were arsenic, cadmium,
chromium, lead, nickel, selenium and silver. Aluminum was higher at SH105 near the stream
mouth than both SH109 and SH113 for all months except April and June, as this was also the case
in 2009, 2010 and 2011 but in April and August. This suggests there is some source of aluminum
downstream that is not associated with the 001 effluent. Aluminum at SH113 reached 97.4ug/L in
April accounting for the highest value in 2012. Peaks were observed at upstream sites during May
and June, but were still lower than the downstream SH105 station. Aluminum was low at all sites
in summer. Copper was not detected at any sites in January and February or June or August. The
highest level for copper was 1.3 ug/L. at SH105. Manganese was detected at low levels in most
samples from SH109, also present in all samples at SH113, with concentrations reaching 100ug/L
in February and 109ug/L in March. Mercury was detected at SH113 on four occasions, February,
March, twice in April and in November. SH105 had a highest level of all sites in March with a
result of .0021 ug/L. Mercury was not detected at SH109 in 2012. Zinc was not detected at

SH109 in 2012. Zinc was found at SH113 in low concentrations on four occasions and two
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occasions at SH105. The highest value for Zinc was 5.6 ug/L in March at SH105. Iron was found
on ten occasions on Sherman Creek throughout 2012 four times at SH113 and once at SH109 and
five at SH105 all concentrations were below 1.0 mg/L with the highest being 0.177 mg/L at SH113
in April.

A comparison with previous data shows that Sherman Creek appeared to have slightly
lower pH in the latter half of 2008 than previous years, but remained at normal levels in 2009 and
2010. The pH at the background site SH109 was lower than usual in August 2010. This changed
in 2011 with pH values at SH109 ranging between 7.5 and slightly over 8.0. The same pattern held
for SH109 throughout 2012. Turbidity appeared lower in 2011 than 2010 , this may be in part due
to higher background turbidity in 2010, but 2011 displayed the opposite results with much lower
background turbidity. Turbidity in 2012 remained below 3NTU, with the highest result of 2.8 NTU
occurring at the background site in May. Ammonia was present at a low level in late 2006 and
early 2007, spring of 2007 and December 2007, then it remained undetected until June and August
2009 and July-September and December 2010. In 2011 ammonia was present in the majority of the
samples from SH113 whereas it remained undetected at all other sites with the exception of one
result in July at SH105. The peak ammonia value in 2011 was 1.12 mg/L at SH113. Ammonia in
2012 was detected once at SH105, once at SH109 and seventeen times at SH113. The peak
ammonia result of 0.69 mg/L occurred at SH113 in October. Chloride appeared to have an
increasing trend from July 2007 to March 2008, but was present at much lower levels (less than
4mg/L) from May 2008 and remained below 6mg/L during 2009 and the first half of 2010.
Slightly higher chloride levels (8-14mg/L) were observed in August, September and December
2010, but these levels are well below the 230mg/L. WQS. Again in 2011 a slight upward trend for
chloride was noted in the downstream sites with a peak value of 18.7 mg/L at SH113. Chloride in
2012 was present in most samples with the exception of five non-detect results at SH109. Chloride

trended similar to 2011 with the peak value of 19.0 mg/L at SH113 in December.

Nickel seems to have declined since July 2007. It was not detected between June 2008 and
November 2009 and most of 2010 (only detected in February, September, December at low level).
Fewer detections of nickel occurred in 2011 when compared to previous years. Only two samples

had nickel results both in March at SH113 and both under 2.0 ug/L. Nickel continued to follow a
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downward trend with no detectable concentrations at any Sherman Creek sites in 2012.
Manganese was low until July 2007, increasing at SH113 at high flow in fall of 2007 and spring
and fall of 2008. Manganese levels at SH113 never exceeded 26ug/L in 2009, but in 2010 three
samples exceeded 50ug/L. The upward trend of manganese continued in 2011 with slightly more
than half the samples at SH113 over 50 ug/L. Manganese trended upward at SH113 during the first
three months of 2012 with five results greater than 80 ug/L. However for the remainder of the year
all results were below 42 ug/L with the exception one result of 60.7 ug/L at SH113. As for the
other sites manganese remained below 35 ug/L for 2012. Iron was detected at SH105 in previous
years (twice in 2006 and twice in 2007). Iron was not detected in 2008 and appeared only once at
SH113 in 2009 (January) and once in 2010 (November) at low levels. In 2011 Iron was detected
three times with all values at or below 0.075 mg/L. During 2012 iron was periodically detected at
all sites with the greatest result of 0.177 ug/L occurring at SH113 in April.

Sulfate, TDS and conductivity tend to follow hardness patterns, peaking at SH113 in
February 2008, March 2009, and February 2010. The same pattern continued in 2011 with Sulfate,
TDS and conductivity peaking in March, with the exception of TDS peaking in February at
SH113. Conductivity has typically been higher at SH113 than upstream or downstream sites and
this held true though 2011. Conductivity during the historical peak months of January through
April was higher in 2011 as compared to previous years during the same period. TDS and
conductivity followed similar patterns when compared to 2011, with historical peaks in winter.
Sulfate has demonstrated a downward trend since 2008 with a peak value of 82.9mg/L in February
as compared to February’s peak value in 2010 of 40.7mg/L. Sulfate showed a slight increase
during peak months in 2011 but was still lower than historical peaks. Following the 2011 trend
sulfate during 2012 peaked in the winter/early spring months with a high result of 58.9 mg/L at
SH113 in February. Similarly, TDS has exhibited a downward trend since 2008. TDS in February
of 2008 was greater than 200mg/L whereas TDS in February of 2010 was less than 150mg/L. TDS
appeared to take an upward turn from 2010 with increased peak values between 175 and 200 mg/L
recorded in 2011. TDS in 2012 appeared the same in 2012 with peak values between 125mg/L and
211 mg/L. Hardness values decreased slightly over last year’s values, 2012 had three peak values
between 100 and 118 mg/L.
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Nitrate has been observed at low levels in Sherman Creek. It showed a slight increase in
February, May, October and November 2007 and in February 2008 then remained low until April
to June of 2009 when levels were similar to November 2007. Nitrate levels in 2010 appeared
slightly lower than 2009. Nitrate levels in 2011 were greater than 2010 levels with peak values
between 1.3 and 1.9 mg/L whereas the previous year ranged approximately 1 mg/L less. However,
2012 nitrate levels were lower than the previous year and more closely resembling pre-2011 levels

with peak values less than 1.4 mg/L.

6.4 Receiving Waters- Ophir Creek

Monitoring Sites

e SHI111- Ophir Creek upstream of Comet Development Rock Stockpile
e SH103- Ophir Creek downstream of Comet Development Rock Stockpile

6.4.1 Major Chemistry

Water monitoring on Ophir Creek was intended to help identify any potential impacts from
mine construction and development activities associated with the Comet Development Rock
Stockpile. Figures 9a through 9c are graphical presentations of analytical results gathered
throughout 2012. Monitoring station SH111 is often unavailable for sampling during low flow
periods and frozen conditions in winter and at times inaccessible due to avalanche danger. During
previous years under the sampling plan monitoring was only required at SH111 and SH103 once
every other month between May and November. Effective September 1% 2011 under the new

APDES permit monitoring at both sites was increased to monthly, year-round.

As with the other receiving waters, Ophir Creek’s monitoring data exhibited many trends
in accordance with expected seasonal changes, increasing in summer and decreasing in winter.
DO was very similar at both sites each time measurements were made. Measured conductivity at

SH103 has often been the highest of all 11 monitoring sites on the project receiving waters,

23



Coeur Alaska, Inc. February 2013
Kensington Gold Project
2012 Water Quality

reaching 650umhos/cm from January to April 2009 and 495umhos/cm in November 2009. No
samples were collected during this period in 2010. The highest recorded conductivity in 2010 was
165umhos/cm in November with 161umhos/cm recorded in October. Consistent with previous
years, SH103 had a high conductivity result of 558 umhos/cm in December 2011. Following a

similar but in increasing trend the highest conductivity measurement for SH103 was 828

umhos/cm in April 2012.

Total dissolved solids were present at similar concentrations at both sites in May through
October (less than 100mg/L) and increased at SH103 in November reaching a peak in April (566
mg/L). Due to environmental conditions no samples were collected at the background site in
January, February, March, April and then again December. Sulfate was found at low
concentrations at SH111 for each sample event in 2012. SH103 had significantly higher sulfate
concentrations with a peak value of 318 mg/L in April. Consistent with sulfate and TDS, hardness
showed a similar pattern with the concentrations less than 110mg/L at both SH103 and SH111 —
May through November. In the past chloride tended to be higher in winter than summer and was
not detected at all in 2010 May-November samples. In 2011 chloride samples were detected in
May at both stations and ranging 1.0 and 2.5 mg/L. In 2012 chloride ranged higher with
concentrations 1.1 — 5.2 mg/L. In 2011°s trend, nitrate levels were low at both sites through the
year with highest levels in November and December, but both results below 2.0 mg/L. 2012
resulted in higher nitrate levels yielding a range of 0.1 — 5.1 mg/l at SH103 and a range of <0.050
to 0.52 mg/L at SHI11.

The pH results were similar to previous years; samples collected at SH103 and SHI111
ranged between 7.12 and a peak value of 7.84. Ammonia was not detected in any Ophir Creek
samples in 2011; this was also the case in 2010. The same pattern followed in 2012 with no
detectable concentrations of ammonia. Total suspended solids also remained undetected through
2012 at both Ophir Creek sites. Color was detected once at the background site with a result of Scu

and detected seven times at SH103 with a low of 5cu and two peak values of 15¢cu.

6.4.2 Trace Chemistry

Non-detected metals for both SH111 and SH103 included arsenic, cadmium, chromium,
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iron, lead, nickel, selenium and silver. Copper was in one sample at the detection limit for SH111,
and was present in low concentrations in half the samples from SH103. Zinc was not present in
samples at SH111 but present in two samples collected from SH103. The highest zinc value at
SH103 was 10.1 ug/L. Manganese was not detected at the background site, but was present in half
the samples from SH103 with values ranging from 1.5 to 7.2 ug/L. Mercury was not found in any
background samples but was present in four downstream samples at SH103 with a peak result of

0.0017 ug/L in March.

Similar to 2011, low levels of aluminum were measured in all samples collected at both
Ophir Creek sites during 2012 with little difference between the sites. SH111 and SH103 had by
far the lowest concentrations of aluminum of all the receiving waters, as was the case in 2008,

2009, 2010 and 2011.

7.0 Discharges
7.1 Outfall 001

The Comet water treatment plant (WTP) discharge (Outfall 001) was sampled weekly,
resulting in at least four times the data compared to most receiving water stations. This larger
group of sample results is a greater opportunity to identify trends (Figures 10a — 10d). Discharge
Monitoring Reports containing results of required monitoring were submitted each month during

2012.

7.1.1 Major Chemistry

Dissolved oxygen (DO) in the effluent tended to be higher in winter (12-13mg/L) and
lower during the summer season (11-12mg/L), with low levels recorded in January and August (7-
8mg/L). DO is typically negatively correlated with temperature, which was seen to increase from
less than 5°C from January to early March to around 10°C in late April, reaching a maximum of
13.0°C in mid-May, before declining to 1°C in December. Grab samples from the effluent and
background station SH109 are collected weekly in conjunction with the effluent composite
samples. The difference between background turbidity and effluent turbidity remained low for the
year (under the limit of 5 NTU). The peak effluent turbidity reached 4.35 NTU in June.
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Background turbidity reached 29.1 NTU in late August, but effluent turbidity remained less than
1.ONTU.

pH fluctuated throughout 2012 with two peak values of 7.8 s.u. and two low value less
than 6.5 S.U. The period of time the pH was out of the 6.5 to 8.5 s.u. threshold was relatively short.

pH readings were in compliance greater than 99% of the time in 2012.

Both TDS and sulfate (associated with calcium and magnesium) were well below permit
limits in 2012. Throughout the year, major cations (represented by hardness) and anions
(represented by sulfate), plus total dissolved solids showed consistent trends with few spikes. TDS
ranged 157-378 mg/L for the year. Effluent sulfate was less than 20 mg/L through the year.
Downstream hardness ranged 37 to 143mg/L in 2012, slightly lower than the previous year.

Daily samples were collected for TSS analysis. In 2012 all but three samples were non-
detect. In August, October and December the respective detectable results were 7.6, 4.0 and 5.2
mg/L, whereas in 2011 there were eighteen detectable results some of which exceeded the WQS.
In 2010 there were nineteen TSS samples above the detection limit but all below the WQS. Only 7
samples had detectable levels in 2009 and all were below the permit limit.

Both nitrate and ammonia remained below daily maximum permit limitations during the
year. In general, ammonia ranged between 0.3 and 3.3 mg/l. Nitrate was positively correlated with
ammonia. Nitrate ranged 1.22 -6.59 mg/L for the majority of the year with only three results
greater than 6.0 mg/L.

7.1.2 Trace Chemistry

Arsenic, lead and silver were undetected in effluent samples during 2012. Arsenic and
cadmium were undetected in 2011. Chromium and silver were undetected in 2010. Cadmium,
copper and lead were undetected in 2009. Copper was present on seventeen occasions in 2012
with a peak of 12.7 ug/L in March. Lead was present in four samples in 2011 but as mentioned
remained undetectable in 2012, In 2012 Aluminum remained at low concentrations (less than
20ug/L) the peak value was 15 ug/L in February. Iron showed a similar pattern, levels remained
below 0.6 mg/L throughout the year. The remainder of the year exhibited iron levels at or below
0.35 mg/L. Overall, 2012 showed decreased concentrations of iron as compared to 2011. Mercury

concentrations were slightly lower in 2012 than the previous year. However, all results remained at
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low concentrations with the greatest being 0.0026 ug/L in July, well below the permit limit of
0200 ug/L. Zinc concentrations varied little throughout the year with all but one result was below
12 ug/L.. The highest zinc value came in March (14.1 ug/L) but still considerably lower than the
hardness-based limit. Nickel concentrations fluctuated throughout the year from 1.0 to 3.8ug/L.
2012’s nickel pattern reflected the previous year’s trends. Selenium varied slightly throughout the
year mostly ranging from 1-2ug/L.

Manganese fluctuated through 2012 with values ranging from a high of 382 mg/L in
January to a low of 21 mg/L in September. Overall, manganese concentrations for the effluent
demonstrated a decrease in 2012 when compared to 2011. The average manganese result was 190
ug/L in 2010, dropped to 157 ug/L for 2011 and dropped slightly again 2012 with an average of
155 ug/L.

Chromium remained undetectable for most of the year. There were two samples with

detectable results present with respective results of 2.7 and 4.6 ug/L.

7.1.3 'Whole Effluent Toxicity Testing
Whole Effluent Toxicity (WET) Tests were conducted monthly on the 24-hour composite
samples collected from Outfall 001 effluent. The following three tests were rotated throughout the

year such that each test was conducted once a quarter:
o Pimephales promelas (fathead minnow)- static, renewal, larval survival and growth test.
o Ceriodaphnia dubia (water flea)- 7-day static, renewal, survival and reproduction test.

e Selanastrum capricornutum (green algae)- 4-day static, growth,

All monthly WET tests conducted on 001 discharge water in 2012 were within permit limits.

T2 Outfall 002
Outfall 002 discharge is from the tailing treatment facility (TTF), which began in early

December 2010 after the new water treatment plant was commissioned. 2012 was the second full
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year of operation for the TTF water treatment plant. Discharge Monitoring Reports containing

results of required monitoring were submitted each month during 2012.

7.2.1 Major Chemistry

pH fluctuated some throughout 2012 at Outfall 002. Results ranged from 6.5s.u. to 7.4 s.u,
which were within compliance range for the year. Flow rate fluctuated throughout 2012 ranging
from 1118 gpm to 1477 gpm while staying under the permit limit of 1500 gpm. Temperature, as
expected, trended seasonal through the year. Temperature varied from 2.0°C in December to 17.0
°C in July. Background samples for turbidity were collected weekly at MLA in conjunction with
the effluent grab samples. The difference between background turbidity and effluent turbidity
remained low through the year, with two noticeable peaks one of which was a permit exceedence
of 7.61 NTU in August. Background turbidity reached 2.81 NTU in August, while effluent
turbidity remained less than 1.50 NTU.

Sulfate in 2012 ranged between 179.0 and 250.0 mg/L and no permit exceedences
occurred. In 2011 sulfate exceeded the permit limit on six occasions. Total dissolved solids (TDS)
ranged from 279mg/L to 482mg/L, below the permit hmit of 500 mg/L, whereas in 2011 one

permit exceedence occurred.

In 2012 hardness ranged from 210 to 278 mg/L, slightly less compared to 2011 when
effluent hardness ranged from 181 to 319 mg/L. Downstream hardness fluctuated considerably in
2012 ranging from 39.6 - 236 mg/L, the higher values occurring in winter and early spring. The

wide range of values may be attributed to varying flow rates at the sample site.

Daily samples were collected for total suspended solids (TSS) through 2012. Thirty seven
samples had detectable results all well below the permit limit. This was an increase over 2011
when seven samples had detectable amounts of TSS. Both nitrate and ammonia remained well
below daily maximum permit limitations in 2012. As expected the two parameters trended
together. Ammonia stayed below 1.0 mg/L through August when it slowly trended slightly above
1.0 mg/L. Following a similar pattern, nitrate was around 0.5— 1.5 mg/L until September, then

concentrations increased to over 2.0 mg/L for the remainder of the year.
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7.2.2 Trace Chemistry

Arsenic, chromium, lead, selenium and silver were undetected at Outfall 002 effluent
samples during 2012. Aluminum was present in all samples during 2012. Results ranged from 6.9
to 379.0 ug/L, this resulted in five spikes over the permit limit. In 2011, aluminum was present in
all samples at concentrations between 1.7 and 29.0 ug/L. Overall, iron concentrations were
consistent through the year; four spikes occurred during the first five months of the year, two
exceeded the WQS. Nickel experienced fluctuations all year, results remained below 2.5 ug/L
throughout the year with the exception of one result in June. This is a slight decrease compared to
2011. Similar to 2011, zinc was undetectable most of the year; fourteen samples total registered a
detectable amount of zinc, none of which were greater than 5.3 ug/L. Copper was periodically
detectable throughout 2012 none of the sample results were greater than 1.9 ug/L, this
demonstrated a slight increase over 2011. Mercury was detectable for most of 2012 with a peak
value of 0.0047 in December. This was an increase over 2011 where in the first third of the year
mercury was not detected in effluent samples.
7.2.3 Whole Effluent Toxicity Testing

Whole Effluent Toxicity (WET) Tests were conducted monthly on the 24-hour composite
samples collected from Outfall 002 effluent. The following three tests were rotated throughout the

year such that each test was conducted once a quarter:
e Pimephales promelas (fathead minnow)- static, renewal, larval survival and growth test.
e Ceriodaphnia dubia (water flea)- 7-day static, renewal, survival and reproduction test.
e Selanastrum capricornutum (green algae)- 4-day static, growth.

With respect to WET testing, Outfall 002 had one permit exceedence in January of 2012.
The Selanastrum capricornutum (green algae) did not pass the growth test requirement. All other
WET tests conducted at Outfall 002 throughout the year passed.
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