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1.0 INTRODUCTION

This report was prepared by AMEC Environment & Infrastructure Limited (AMEC) on behalf of
De Beers Canada Inc. (De Beers), pursuant to the requirements of Conditions 7(5) and 7(6) of
Certificate of Approval (C. of A.) #3960-7Q4K2G. The report is the fourth in a series of annual
mercury monitoring reports that will be prepared for the Victor Mine. This fourth annual report
summarizes all Victor Mine site mercury monitoring data collected for the year 2011, and also
provides summaries of earlier data and trends where appropriate. For consistency and
readability from year to year, this report keeps the same format, and much of the same wording
as the previous annual reports, with updates in data interpretation where warranted.

A broad-based, rigorous mercury monitoring program was established for the De Beers Victor
Mine because of concerns raised during the provincial pemmitting process, regarding the
possible influences of mine dewatering activities on muskeg system hydrodynamics and
associated mercury chemodynamics. In particular, concerns have been expressed that should
mine dewatering lead to extensive “drying out” of the local muskeg ecosystem, then there could
be a potential for the release of increased quantities of mercury to area receiving waters above
those that occur naturally. Mercury is present in area peatlands in the baseline condition as a
result of the long-range aerial transport of emissions from natural and anthropogenic sources
unrelated to activities of the Victor Mine.

AMEC and De Beers have previously provided evidence to support the position that mine
dewatering activities were not likely to result in a condition that would substantively increase
mercury release rates to area receiving waters, and that if evidence of such substantive release
rates was to occur, then mitigation measures would be implemented to prevent or amest the
aggravating condition. The Victor Mine mercury monitoring program is designed to test
De Beers’ position that mine dewatering is not likely to substantively increase mercury release
rates to area receiving waters.

Data collected up to the end of 2011 thus far continue to support the De Beers' position that
mine dewatering is unlikely to result in substantive increases in mercury release to area surface
waters, as described in detail in the sections that follow.

Laboratory services for the water sample program were conducted in part by Flett Research Ltd.
in Winnipeg (to approximately the end of April 2009), and by Dr. Brian Branfireun’'s laboratory at
the University of Western Ontario (approximately May 2009 until present). Fish flesh analyses
were conducted at Dr. Branfireun's laboratory as of 2008. Both laboratories are recognized for
their specialty of ultra-trace analyses for mercury.

Data reported as “less than values” (i.e., less than the detection limit values) by either laboratory
are shown as being at the reported detection limit in all tables in this document. Lower end
values are therefore conservative. Detection limits provided by Flett Research for water samples
varied with the samples being analyzed with some detection limits being shown as a low as 0.00
ng/L, measured to two decimal places. Detection limits provided by Dr. Branfireun’s laboratory
were set at two levels: “limit of quantification” — 0.0169 ng/L, and “method detection limit” (MDL)
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— 0.0054 ng/L. Values less than the MDL were reported by Dr. Branfireun’s laboratory as “non-
detect” and are presented in the tables of this report as <0.01 ng/L or as stated. Values
reported as “detect” by Dr. Branfireun’s laboratory are presented in the tables as 0.01 ng/L if
below the limit of quantification, or as stated if above that value.

For readers unfamiliar with these units of measurement:

ng/L represents nanograms per litre of water, which can also be expressed as parts
per trillion (ppt) or 1 part of material in 1,000,000,000,000 parts of water.

ug/g represents micrograms per gram of solids (e.g. fish flesh), which can also be

expressed as parts per million (ppm) or 1 part of material in 1,000,000 parts of
solids.

20 REQUIREMENTS

Condition 7(5) of Certificate of Approval (C. of A.) #3960-7Q4K2G states the following:
The Owner shall repoit the results from the previous calendar year for the mercury
monitoring program described [in] Condition 6(8), to the District Manager and the Chief
of the Aftawapiskat First Nation by June 30 of each year.

The referenced Condition 6(8) states:

The Owner shall canyout a mercury monitoring program that includes, but [is] not
necessatily limited to the following:

(a8) A onetime assessment of peat solids to determine mercury content (completed in
2007),

(b) An analysis of peat, mineral soil, and bedrock pore water on an ongoing annual basis
at the locations identified in Table 2 below;

(c) Monitoring of surface water systems on a monthly or quarterly basis depending on
station at the locations identified in Table 3 below;

(d) Monitoring of the well field discharge on a monthly basis and guarteity basis and
guarterly sampling of individual wells;

(e) Sampling of sportfish at 3 year intervals and small fish sampling on an annual basis
af locations identified in Table 4 below.
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Condition 7(6) states the following:

The Owner shall report the results from the pievious calendar year for the mercury
assessments described fin] Condition 6(9), to the District Manager and the Chief of the
Attawapiskat First Nation by June 30 of each year.

The referenced Condition 6(9) states:

in conjunction with the mercury management and monitoring program required in
Section 6(8), the Owner shall also carryout data analyses, enhanced sampling
programs, modeling, risk assessments, and implement effective mitigation measures, as
and when required, all in accordance with the March 31, 2008 Repott prepared by
AMEC and submitted to the District Manager, entitled ITrigger Values for Mercuiy
Concentrations and/or Body Burdens in Fish, Condition 6(10) of Cettificate of Approval
#8700-783LPK, De Beers Canada inc., Victor Mine. This program may be amended
from time to time when approved in wiiting by the District Manager. As well, water
quality data collected as pait of the groundwater well field recovery system shall be
analyzed statistically to determine the varability and trending over time. Should
significant variation occur over time within individual wells or group of wells then a
potential concern will be deemed to exist, requiring further investigation.

3.0 REPORTING — CONDITION 6(8) DATA
31 Condition 6(8)(a) — One Time Assessment of Peat Solids

Requirements of this condition were fulfilled in Section 3.1 of the first annual mercury report
(2008 Annual Report), and are not repeated here.

3.2 Condition 6(8) (b) — Annual Analysis of Peat, Mineral Soil and Bedrock Pore Water

Condition 6(8) of Amended C. of A. #4111-7DXKQW, dated October 3, 2008, and Condition
6(8) of the Amended version referred to as C. of A. #3960-7Q4K2G, dated March 13, 2009, both
provide for the annual collection of peat pore water samples from muskeg monitoring program
stations identified in Table 2 of the C. of A. The two C. of A’s also provide for the annual
collection of water samples from muskeg monitoring program mineral soil and bedrock
monitoring wells / piezometers identified in Table 2 of the C. of A. Samples are to be analyzed
for total and methyl mercury.

C. of A. #4111-7DXKQW was preceded by C. of A. #8700-783LPK, dated December 11, 2007.
Condition 6(9) of C. of A. 8700-783LPK provided for the development and approval of a mercury
monitoring plan. The mercury monitoring plan had been developed previously through
consultation with the MOE and was submitted to the MOE on November 13, 2007. The
November 13, 2007 monitoring plan provided for the annual collection of peat pore water
samples from the same muskeg monitoring program stations identified in Table 2 of C. of A.
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#3960-7Q4K2G; as well as from mineral soil samples to be collected from three depths below
surface from each of the MSV(1)-D, MSV(2)-D and MSV(3)-D stations.

As a precautionary measure to better document baseline conditions, filtered samples for total
and methyl mercury analysis were collected from all of the monitoring stations identified in
Table 2 of C. of A. #3960-7Q4K2G during 2007. However, due to confusion over the small
changes to the sampling program introduced in October 2008 in C. of A. #4111-7DXKQW, from
those defined in the earlier November 2007 AMEC submission, the mineral soil pore water
samples for the muskeg monitoring program stations were not collected in 2008 prior to freeze-
up. Hence, there were no mineral soil or bedrock pore water mercury samples for the late
summer / fall of 2008.

Sample collection as per C. of A. #3960-7Q4K2G Table 2 requirements was resumed in August
/ September of 2009; with the omission of a few samples due to monitoring wells with too little
water to sample — particularly in deep clay overburden wells, sample breakage in fransit;
sampling errors, etc.

Muskeg monitoring program pore water sample results for total and methyl mercury filtered
samples are provided in Table 1 for 2007, 2008, 2009, 2010 and 2011. The 2011 samples were
collected in August, however, it was subsequently determined that some wells / piezometers
were not fully purged during sampling, so these were re-sampled primarily in September, with a
few wells resampled in November. Both data sets (August and September / November) are
presented in Table 1. Generally the results from the two sample dates were similar, with a few
exceptions where the September / November samples provided lower results for total mercury.
Sampling station locations are shown in Figure 1.

More detailed data presentations for the various muskeg (peat) types and underlying marine
sediment and bedrock zones are presented in Table 2. Table 2 is divided into a series of sub-
tables from 2a to 2g, with associated graphical data presentations for ease of data
interpretation. Note that the vertical scales on these graphs vary depending on the range of
results observed, The Table 2 series data are presented only for the August 2011 samples.
Statistical analyses using all data sets are presented in Section 4. Total and methyl mercury
values observed in 2011 were within the range of values observed in previous years for the
different stations. Occasional spikes in data were observed for some of the stations for both
total and methyl mercury in 2011, but there is no pattem to the data, and such spikes were
equally likely to be observed in stations remote from the area under-drained by Victor Mine
dewatering (e.g., Station Clusters 5-9(1), 5-9(2), 5-13 and S-15), as at areas closer to the mine
(Station Clusters 5-1, 8-2, S-7 and 5-8, as well as the 5-V1, 8-V2 and 5-V3 Clusters). Year to
year variations therefore appear to be a regional phenomenon that is not linked to mine
dewatering effects on muskeg mercury chemodynamics.

Comparatively elevated total mercury values were observed in the August samples for the 5-2
stations, and for the MS-9(2}R, the MS-13-D, and the MS-V(3}D stations (Table 1).
Resampling showed much lower total mercury concentrations for all of these samples. The 5-2
stations are within the current zone of dewatering drawdown cone. The MS-9(2}R, MS-13-D,
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and MS-V(3)-D stations are beyond the zone of influence of the current zone of dewatering
drawdown.

All of the observed values for total mercury and methyl mercury are well below their respective
Canadian Environmental Quality Guideline (CEQG) values of 26 ng/L for total mercury and 4
ng/L for methyl mercury.

3.3 Condition 6(8) (c) — Analysis of Surface Water Systems

Surface water systems considered in this section include the following:

e Passive fen treatment systems;

* Ribbed fen systems;

J Granny Creek; and,

. Nayshkootayaow and Attawapiskat Rivers.

Passive Fen Treatment Systems

The Southwest Fen (SWF) was used as a passive wetland treatment system for the removal of
residual total suspended solids and nutrients from the Central Quamy waste water discharge
during 2006. The Northeast Fen (NEF) provided a similar function for effluents derived from the
following sources:

. Plant site excavation area (completed 2006);

. Crusher excavation area (completed 2006 and 2007);

. Attawapiskat River intake excavation and construction {completed 2007).

* Open Pit mine Phase 1 Mine Water Settling Pond (started 2007 and ongoing);

@ Dry waste landfill runoff and leachate (started autumn of 2008 and ongoing); and,

. Fully treated sewage treatment plant effluent (started 2006 and completed August 2011).

The Southeast Fen (SEF) and the Northwest Control Fen (HgCon) were set up as control fens
for the SWF and the NEF. The SEF previously received minor discharges from the shallow
south quarry during parts of 2004 and 2005, but was not materially affected by these minor
discharges, and is therefore regarded as being not impacted by site activities. The HQCON has
never received effluent discharge from any source.

Sampling from the SWF was discontinued in June 2009 as the C. of A. for this fen treatment
system (C. of A. 3374-6G7J2Y — dated December 13, 2005) was revoked on March 3, 2009.
Much of the SWF has since been overaid by stockpiles of mine waste (overburden, low grade
kimberlite and processed kimberlite). There are consequently no data for the SWF beyond May
2009.

Total mercury data (unfiltered and filtered) for the passive fen treatment and control system fens
are presented in Tables 3 and 4. Methyl mercury data (unfiltered and filtered) for these same
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systems are presented in Tables5 and 6. All results are within applicable federal (and
provincial) guidelines for the protection of aquatic life.

Total mercury concentrations in 2011, asin previous years, were generally comparable between
the effluent treatment fen station (NEF), and the two control fen stations (SEF and NWF) for
unfiltered and filtered samples (Tables 3 and 4).

Results for methyl mercury in 2011 were similar to those of previous years (Tables 5 and 6),
and while still meeting federal and provincial guidelines for the protection of aquatic life,
concentrations of methyl mercury were decidedly higher in the NEF compared with either of the
two control fens.

Methyl mercury concentrations in the NEF are believed to be elevated as a result of increased
sulphate levels, as described in the 2008 Mercury Performance Monitoring report. Sulphate
reducing bacteria utilize sulphate as a nutrient, and hence higher sulphate levels tend to
promote increased rates of conversion from total mercury to methyl mercury (Ullrich et al. 2001,
Jeremiason et al. 2006). Sulphate concentrations in the NEF during 2011 averaged 70.0 mg/L,
which is above the optimal range of 20 to 50 mg/L for mercury methylation, but still within a
range that would be expected to actively encourage mercury methylation. Samples from control
fen sites typically contain < 0.1 mg/L of sulphate. Sulphates discharged to the NEF are believed
to derive from previous excavation discharges as well as from treated wastewater from the
camp sewage plant, and other potential sources. The increased mercury methylation rate
observed for the NEF is therefore a localized phenomenon, and is not related to muskeg drying
effects.

Ribbed Fen Systems

The water quality of general site area drainage is monitored on a quarterly basis at three ribbed
fen stations located on or near the Victor Mine site (Stations MS-V1-R, MS-V2-R, and
MS-V3-R), as well as at several more remote sites (Figures 1 and 2). Ribbed fen sites were
selected for surface water quarterly monitoring because ribbed fens, more than other muskeg
types, tend to collect water from surrounding drainages and therefore provide the most
representative data on overall site drainage.

Quarterly water sample collection from the suite of ribbed fen sites was initiated in mid-2007,
and has been carried out since, except where prevented by frozen ground conditions (Table 7).
However, due to confusion at the Mine site over the need to collect both peat pore water and
surface water samples from ribbed fens, only peat pore water samples were collected in 2007
and 2008. C. of A #3960-7Q4K2G provides for collecting peat pore water samples from all
muskeg monitoring stations, including ribbed fens, on an annual basis; and collecting surface
water samples from ribbed fen stations, only, on a quarterly basis. Sample collection protocols
were remedied in 2009 in accordance with C. of A. requirements.

In addition, to assist with data interpretation De Beers collects samples from these same ribbed
fen stations for the analysis of chloride, conductivity, nitrate, dissolved organic carbon, pH,
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sulphate, total phosphorus, calcium, iron, magnesium and sodium (Table 8). The only data of
note are high values of chloride and sodium at station MS5-8-R during the early years which
rapidly dropped off in 2009 and have remained relatively low ever since. The elevated
concentrations in 2007 and 2008 indicate active groundwater up-welling which likely ceased
subsequently due to well field dewatering and reversing groundwater gradients.

Total and methyl mercury sample results for the ribbed fen stations are shown in Tables 7a and
7b for 2007 through 2011. The data show low concentrations of both total and methyl mercury,
with no increasing or decreasing trends. MS-V(3)-R showed a somewhat elevated methyl
mercury concentration for the October 2011 sample, but MS-13-R (one of the two remote
control stations) also showed somewhat elevated methyl mercury concentrations. MS-V(3)}R is
located near to the Victor site, but on the south side of the Nayshkootayaow River.

Granny Creek System

Upstream and downstream total and methyl mercury concentration data for the Granny Creek
system are provided in Tables 9 through 12. Sampling locations are shown in Figure 3.
Average total mercury concentrations for the four stations for 2011 varied from 2.16 to 2.45 ng/L
for unfiltered samples, and from 1.38 to 1.62 ng/L for filtered samples (Tables 9 and 10). These
values are well within the 26 ng/L CEQG value for the protection of aquatic life. Filtered sample
results for total mercury, averaged over 2011, are similar for upstream and downstream
samples from both creek branches (Table 10). The graphs aftached to Tables 9 and 10 also
show that while total mercury concentrations can vary substantively throughout the year, due to
seasonal and hydrological effects, there are no evident long-term trends in the comparison of
stations for either North or South Granny Creeks, for stations upstream or downstream of the
developed areas of the mine site.

Methyl mercury concentrations for unfiltered and filtered samples, from upstream and
downstream South and North Granny Creek stations, are shown in Tables 11 and 12. The
values are again variable, depending on seasonal and hydrologic influences. However, unlike
previous years where there was no evident trend between upstream and downstream stations,
in 2011 the downstream braches of both creeks showed elevated methyl mercury
concentrations in some months (Tables 11 and 12). While elevated methyl mercury
concentrations are noted in downstream Granny Creek waters in some months, these elevated
values are still well below the CEQG value of 4 ng/L.

Downstream increases in Granny Creek methyl mercury appear to be related to sulphate
drainages associated with the mine site area. These drainages occur in association with the
NEF, the mine rock stockpile, the coarse PK stockpile, and other stockpiles around the site; and
are not believed to be linked to muskeg dewatering effects, as all available evidence shows that
the peat horizons in the general mine site area continue to be saturated (AMEC 2012). Sulphate
drainage effects are localized.
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Nayshkootayaow and Attawapiskat Rivers

Total and methyl mercury results for the Nayshkootayaow and Attawapiskat Rivers are shown in
Tables 13 and 14. Sample locations are shown in Figure 3. Graphical data are presented in
Figure 4. All values are generally low, consistent across the stations, and well within CEQG
values. Filtered results for all stations on the Nayshkootayaow and Attawapiskat Rivers were
generally comparable and well within the range of historical data for the respective stations.

34 Condition 6(8) (d) — Annual Analysis of Well Field Discharge

Starting in November 2007, in accordance with Condition 6(3) of C. of A. #8700-783LPK, dated
December 11, 2007, and Condition 6(3) of Amended C. of A #4111-7DXKQW, dated
October 3, 2008, as well as Condition 6(3) of Amended C. of A. 3960-7Q4K2G, dated
March 13, 2009, De Beers initiated monthly monitoring of total and methyl mercury
concentrations in the well field discharge. Sampling was initiated proactively in advance of the
December 2007 C. of A. issue date. All values for the period of November 2007 to December
2011 have remained low (below CCME guidelines) for both total and methyl mercury, as shown
in Table 15. Filtered total and methyl mercury concentrations in the well field discharge have
thus far, on average, been below background concentrations measured in the Attawapiskat
River as shown in Table 13 and 14, and there are no evident temporal trends in the data with
the possible exception of a weakly expressed, slight decline in total mercury values (Table 15).

Quarterly total and methyl mercury sampling results for operating individual wells are shown in
Tables 16 and 17, respectively. Wells VDW-11 and VDW-22 continued to show the highest
total mercury concentrations. The very high total mercury concentration of 125.15 ng/L
observed for the October 2011 sample from VDW-11 is a result of a sediment pulse in the
sample, or the value is anomalous, as the filtered sample for this date shows a total mercury
concentration of 0.73 ng/L. Sediment pulses can occur when wells are turned on and off. Methyl
mercury concentrations were uniformly low across all wells (Table 17).

Methyl mercury concentrations were all low in the individual wells, with the exception of the
unfiltered value for VDW-15 in April 2011. The filtered value for this well and sampling date was
low being <0.01 ng/L, suggesting a sediment pulse in the total methyl mercury sample.

3.5 Condition 6(8) (e) — Small Fish Mercury Body Burdens

Small-bodied fish species are to be collected annually from area receiving waters (North Granny
Creek, South Granny Creek, Tributary 5A, Nayshkootayaow River (upstream of Tributary 3 and
downstream of Granny Creek) and the Aftawapiskat River (upstream of the mine site,
approximately 500 m downstream of the well-field discharge and approximately 2 km
downstream of the well-field discharge). Sampling locations in the Attawapiskat River upstream
of the mine site, in the Nayshkootayaow River upstream of Tributary 3, as well as Tributary 5A
are expected to serve as reference areas to near-field and far-field areas located downstream of
the mine site and discharge locations.
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The sample locations for small-bodied fish from 2007 to 2011 are shown in Figure 5. Small-
bodied fish were collected from these locations using the technigues of electroshocking, minnow
trapping and seine netting where applicable. Small-bodied fish were captured at these locations
in relatively moderate abundances with reasonable effort with all sampling techniques in 2011.
A single common sentinel species was not available at each sampling location. The presence of
Pearl Dace (Margariscus maigarita) was adequate to allow for comparisons between North
Granny Creek, South Granny Creek and Tributary 5A. A second species, Trout-Perch
(Percopsis omiscomaycus), was used to compare upstream and downstream Attawapiskat
River locations as well as Nayshkootayaow River locations. Pearl Dace was captured at five of
the eight locations sampled in 2010 and 2011 and therefore provides some level of
comparability across the study area. Total species-specific catch data for each location are
summarized in Tables 18, 19 and 20 for electroshocking, minnow trapping and seine netting
respectively. A total of 1236 fish of the two sentinel species were captured and 561 were
submitted for analysis of mercury body burden in 2011. The catch of each species was greater
than 20 per site in all cases and therefore great enough to provide statistical comparison
between sample areas for 2011. Lower sample sizes of Pearl Dace were obtained in previous
sampling programs (2008 and 2009) and thus provided slightly lower potential for between year
comparisons.

Mercury body burden primary comparisons between sample areas were made using the
species as summarized in Table 21. At time of capture fish were identified to species and
measured for length (fork and total) and wet weight. Fish used for the mercury study were
immediately frozen after processing.

In the laboratory, individual samples were thawed and sub-sampled for dorsal muscle on which
total mercury analysis was completed. A small mass was retained for oven-drying, and a
minimum of two wet samples (<0.5 g wet weight each) were used for analyses. Remaining
sample, if any, was kept frozen for replicate analyses if required. Samples were analyzed and
reported as wet weight as per standard methods. Analysis was by themrmal decomposition and
atomic absorption detection using a Milestone DMA-80 as per the requirements of USEPA
Method 7473. Calibration and instrument performance were verified through the analysis of
various fish tissue standard reference materials.

Granny Creek System

Pearl Dace mercury body burden levels were compared between North Granny Creek (NGC),
South Granny Creek (SGC) and Tributary 5A (ST-5A) for samples collected during July and
August of 2011. (Tables 18 to 20). Tributary 5A is the selected control system for comparisons
with the Granny Creek system.

Mean total length (mm), wet weight (g) and total mercury concentration (g/g = ppm) values are
summarized for Pearl Dace in Table 22. Mean length and weight were statistically different

between NGC, SGC and ST-5A in 2011 (ANOVA, a = 0.05). and Pearl Dace showed a greater
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mercury body burden concentration at NGC (0.350 g/g) than at SGC (0.157 pg/g) or ST-5A
(0.109 pg/g) in 2011.

Differences in Pearl Dace mean body burden values were statistically significant (ANOVA, p <
0.001) (Figure 6; Table 23). Post-hoc comparison indicated that mean body burden values were
significantly different between NGC compared to SGC and ST-5A. The body burden value for
NGC was 3 times greater than that of ST-5A (Figure 6). Total mercury concentrations in tissues
were not significantly different between SGC and ST-5A in 2011.

A between year comparison was made by ANOVA for each of NGC, SGC and ST-5A and the
results are shown in Table 24. SGC showed no statistical difference between years for total
mercury body burden levels. However, NGC Pearl Dace showed a change in mercury body
burdens between years (p < 0.001) with 2011 showing no similarity to any other year. Mean
total mercury was reduced from 0.176 pg/g in 2008 to 0.066 pg/g in 2009, yet increased fo
0.259 pg/g in 2010 with a further increase to 0.350 Jg/g in 2011 (Table 22; Figure 6). NGC had
the lowest mean body burden value of the three areas in 2009, yet the highest in 2008, 2010
and 2011.

The relationship between total mercury concentration and total length for Pearl Dace is shown in
Figure 7 for each sample location from 2008 to 2011. The relationships were positive (i.e larger
fish contained more mercury) for all locations and years, yet slopes were variable between
areas and years. Extrapolation of body burden levels for a standardized total length for Pearl
Dace is summarized in Table 25. For Pearl Dace the standardized total length for comparison
was 60 mm. The extrapolated values for Pearl Dace remained relatively consistent from 2008 to
2010 for SGC and ST-5A with a slight increase in mercury concentration from 2010 to 2011 at
these areas. NGC shows greater variability between years with 2011 showing the greatest
extrapolated value to date (0.326 |1g/g); however, this relationship is not statistically significant.

Summary and Discussion

Mean body burden mercury values for NGC were greater than for either ST-5A or SGC in 2011.
This is in contrast to 2009 when SGC had the greatest mean mercury body burden value.
However, a similar result to 2011 was observed for 2008 and 2010. The relationship between
total mercury concentration and total length showed variability between areas and between
years for Pearl Dace, however, variable intercept and positive slope values for relationships
indicate annual changes in young-of-the year mercury body burdens and subsequent
trajectories of methyl mercury (the form most easily taken up by fish) accumulation.

To further assess the basis for observed differentials in small-bodied fish mercury body burden
concentrations between the two systems, AMEC also compared background methyl mercury
water quality concentrations in Granny Creek and Tributary 5A. Data for the Granny Creek
system were taken from downstream stations dating back to mid-2006 (Stations G2 and G6,
Figure 3). These stations are within the potential influence of mine site discharges or well field
dewatering effects as well as in the vicinity of the sampling areas for small-bodied fish. Results
are shown in Table 26. The data in Table 26 for Granny Creek are variable, responding to
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seasonal and hydrologic influences, but show no long-term trends; however, there is some
suggestion of a possible increase in downstream Granny Creek methyl mercury concentrations
in some months as per Table 11 and 12, and as discussed in Section 3.3. Overall the longer-
term data presented in Table 26 show that the Granny Creek system, and North Granny Creek
in particular has consistently shown higher methyl mercury values compared to Tributary 5A,
including in 2006-2007 prior to the commencement of mining, suggesting that background
methyl mercury concentrations are naturally elevated in North Granny Creek and South Granny
Creek (in decreasing order) compared to Tributary 5A.

Data provided by Orihel et al. (2007) suggest a direct linear relationship between mercury
concentrations in water and mercury body burden concentrations in small fish. The differences
in background methyl mercury concentrations between Granny Creek and Tributary 5A systems
would therefore appear to be sufficient in 2008, 2010 and 2011 to account for the observed
results, but are less convincing for the 2009 values.

Annual increases, in Pearl Dace body burden levels, from the preceding year (i.e. South Granny
Creek from 2008 to 2009 and North Granny Creek from 2009 to 2010 to 2011) do not
hecessarily reflect the changes observed in mean methyl mercury water quality concentrations
for each of these fributaries between years. However, the relative increase in methyl-mercury
water quality concentration in North Granny Creek from 2010 to 2011 is reflected in the increase
in fish body burden levels for mercury in the same water body. Continued monitoring in
subsequent years may provide further insight into observed body burden value differentials
between the North and South Granny Creek and Tributary 5A.

Nayshkootayaow and Attawapiskat River Systems

Pearl Dace mercury body burden levels were compared between the Nayshkootayaow River
upstream of Tributary 3 (NAY-US-T3) and the Nayshkootayaow River downstream of Tributary
6 (Granny Creek) (NAY-DS-T6) in 2011 (Figure 6). In total 40 Pearl Dace were captured at
NAY-US-T3 and 41 at NAY-DS-T6 (Tables 18 and 22). NAY-US-T3 is considered the reference
area sample location for this comparison as it is upstream of the mine site influence, while
NAYDS- T6 is downstream of the mine and the Granny Creek system.

For 2011 Trout-Perch mercury body burden levels were compared between NAY-US-ST3,
NAYDS- T6, the Attawapiskat River approximately 9 km upstream of the mine site (ATT-US),
the Aftawapiskat River 260 m downstream of the well-field discharge (ATT-NF), and the
Attawapiskat River 2.5 km downstream of the well-field discharge (ATT-FF) (Figure 5). The total
number of Trout-Perch captured was 543 and catch per sampling location is summarized in
Table 18.

Pear Dace
Mean fotal length (mm), wet weight (g) and total mercury concentration (ug/g) values are

summarized for Pearl Dace in Table 22 and Figure 6. Mean length and weight were similar
between locations NAY-US-T3 and NAY-DS-T6 (ANOVA, a = 0.05). Total mercury body burden
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was similar between Nayshkootayaow River sampling locations with the NAY-US-T3 and NAY-
DS&-T6 having values of 0.064 and 0.070 pg/g respectively (ANOVA, p = 0.99; Table 23).

A comparison of mean mercury body burden values between years (2009 to 2011) at NAY-US-
ST3 showed no significant difference (p = 0.27) between 2010 and 2011, yet 2009 was
significantly different (p < 0.001) compared to both 2010 and 2011. However, NAY-DS6 Pearl
Dace were significantly different with respect to mercury values (ANOVA, p < 0.001) with 2011
having a similar value to 2008 and 2010 (0.059, 0.087 and 0.070 pg/g respectively)(Table 24;
Figure 6). Mean mercury body burden values for Nayshkootayaow River sample areas have
remained less than 0.10 pg/g from 2008 to 2011.

Trout-Perch

Mean fotal length (mm), wet weight (g) and total mercury concentration {(ug/g) values are
summarized for Trout-Perch in Table 27 for 2008 to 2011. Mean length and weight were not

similar between all sample locations in 2011 (ANOVA, o = 0.05). ATT-US and ATT-FF had
mean total lengths greater than ATT-NF (67.37, 75.29 and 53.03 mm, respectively). Trout-

Perch captured at NAY-US-5T3 were also larger than those captured at NAY-DS6 (54.93 vs.
35.02, respectively;Table 27).

In 2011 Trout-Perch mean mercury body burden levels were similar for the near-field sampling
area (ATT-NF; 0.065 pg/g) and the upstream reference area (ATT-US; 0.062 Jg/g). The mean
mercury body burden level for ATT-FF (0.075 pgfg) was similar to ATT-NF, but significantly

different compared to ATT-US (ANOVA, p < 0.001). Mercury body burden levels for Trout-

Perch from the Nayshkootayaow River were significantly greater (ANOVA, a = 0.05) at the

reference area NAY-US-ST3 (0.087 Jg/g) compared to NAY-DS6 (0.051 g/g) in 2011 (Tables
23 and 27; Figure 8).

A between vyear comparison was made by ANOVA for each of Aftawapiskat and
Nayshkootayaow River sample areas and the results are shown in Table 24. Each of the
sample areas on the Attawapiskat River had a significant change in mercury body burden levels

between years (ANOVA, a = 0.05). Mean values for ATT-US were similar in 2008 and 2010

(0.096 and 0.106 Lg/g respectively) while 2009 had a value of 0.058 pg/g, which was
significantly lower than values for both 2008 and 2010. Mean tissue mercury concentration for
2011 (0.062 ug/g) was similar to the value observed in 2002 and showed a decrease from 2010
levels.

Mercury concentrations in Trout-Perch from ATT-NF were significantly reduced between 2009
(0.196 pg/g) and 2010 (0.074 pg/g) and further reduced in 2011 {0.065 pg/g). Similarly, mercury
values from Trout-Perch sampled at ATT-FF were significantly reduced from 2008 (0.164 pg/g)
to 2009 (0.0961ug/g) with the value staying consistent in 2010 {0.097 pg/g) and further reduced
in 2011 (0.075 pg/g)(Table 24 and 27; Figure 8).

Page 12990245



De Beers Canada Inc., Victor Mine
Mercury Performance Monitoring, 2010 Annual Report ame
Certificate of Approval #3960-7Q4K2G Conditions 7(5) and 7(6)

June 2012

No significant change in mercury body burden values was evident for Trout-Perch at NAY-US-
ST3 between years, yet NAY-DS6 had a significant reduction in the mean mercury body burden
concentration for this species from 0.176 g/g in 2008 to 0.098 Lg/g in 2009. This mercury level
stayed relatively consistent for 2010 at 0.108 ug/g and was reduced to 0.051 ug/g in 2011
(Table 24 and 27; Figure 8).

The relationship between total mercury concentration and total length for Trout-Perch is shown
in Figure 9 for each sample location from 2008 to 2011. Relationship slopes were variable
between areas and years. Extrapolation of body burden levels for a standardized total length for
Trout-Perch is summarized in Table 25. For Trout-Perch the standardized total length for
comparison was 50 mm. The extrapolated values showed annual variability for each of the
sampling areas with the mercury value for ATT-US more than doubling between 2009 (0.052
Hg/g) and 2010 (0.111 pg/g) with a reduction to 0.044 pg/g in 2011, while ATT-NF had an
extrapolated mercury value reduced by a half between 2009 and 2010 (0.146 pg/g to 0.074
Hg/g, respectively) with a reduction in 2011 to 0.044 pug/g. Results for the ATT-FF sampling
area indicate a consistent body burden level for Trout-Perch through 2008 to 2010
(approximately 0.1 pg/g) with a marked reduction in 2011 to 0.039 pg/g.

Summary and Discussion

Mercury body burden levels in Pearl Dace were equal between both upstream and downstream
Nayshkootayaow River locations in 2011 and have remained relatively consistent from year to
year.

Trout-Perch body burden values were relatively similar across all sites that were sampled
between the Attawapiskat River and the Nayshkootayaow River in 2011. In 2011 the mean
mercury body burden concentration at the near-field area was approximately equal to the
reference area and similar to the far-field area, which is dissimilar to previous years of study
which saw the near-field area producing Trout-Perch with significantly greater concentration of
total mercury. Methyl mercury concentrations in water samples were virtually unchanged along
the length of the Attawapiskat River (Table 14) and therefore variability in body burden levels of
Trout-Perch do not relate to water quality mercury concentrations and are not fully understood.

Extrapolation of body burden levels for a standardized total length for Trout-Perch showed a
decrease across all Attawapiskat River sampling areas between 2011 and 2010. A similar
decrease in body burden levels was observed in the Nayshkootayaow River downstream of
Granny Creek, despite a general increase in total mercury levels for a Trout-Perch of 50 mm at
the upstream reference location.

3.6 Condition 6(8) (e) — Sport Fish Mercury Body Burdens

As per C of A #3960-7Q4K2G, large-bodied sport fish are to be sampled every three years from
the Attawapiskat River, Nayshkootayaow River and Monument Channel to investigate mercury
body burden concentrations. There were no sport fish (large fish) sample collections required or
planned for 2011. The next collection period for sport fish is scheduled for 2013.
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4.0 REPORTING — CONDITION 6(9) DATA
4.1 Annual Analysis of Peat Pore Water

As described in Section 3.2, and as a general observation, concentrations of total mercury in the
2011 peat horizon water samples were not markedly higher or lower than the range of data for
previous years. Statistical analyses of total and methyl mercury peat pore water concentrations
are presented in Table 28 for the: S-1 stations (Table 28a), the 5-2 stations (Table 28b), the 5-7
stations (Table 28c), the 5-8 stations (Table 28d), the 8-9(1) stations (Table 28e), the 5-9(2)
stations (Table 28f), and the S-V stations (Table 28g). As was the case for previous years,
none of the 2011 results for total or methyl mercury were significantly different for location effect
compared with the 5-13 / 5-15 background control stations using Two-Way Analysis of Variance
at a = 0.05. The data analyses presented in the Table 28 series tables is based on the August
2011 data. A separate analysis was completed for peat horizon samples using the September /
November data instead of the August samples where re-sampling was carried out. Results of
this separate analyses (not shown) also showed no statistically significant differences between
hear and mid-field sites and the (5-13 / S-15) control stations.

General site inspections and flyovers, showed no evidence of any meaningful peatland “drying
out”, in the area of well field induced depressurization of the underying upper bedrock aquifer
for the 2011 season. A few localized areas affected by shallow bedrock formations continue to
show some dewatering effects, but these are very localized and in some cases intermittent from
year to year. More detailed studies on this aspect have carried out as part of the Natural
Sciences and Engineering Research Council (NSERC) research program on Victor area
peatland hydrology and mercury chemodynamics, by researchers from the University of
Waterloo, the University of Western Ontario and Queens University.

4.2  Annual Analysis of Mineral Soil Pore Water

With one minor exception (S-2) shallow and deep clay pore water samples show comparable
total mercury values compared with 2007 to 2010 (no data 2008) results, with most samples
yielding a detect or non-detect reading (Table 1).The 5-2 station yielded a value of 3.01 ng/L for
the shallow clay, for the August sample, which is not outside the range of values closer to the
surface horizon of this station. The September sample for this same station was much lower
(Table 1). Observed methyl mercury values in 2011 clay pore water samples were all low, and
generally comparable to results from previous years. Total mercury in shallow bedrock water
samples showed no real trend.

4.3  Annual Analysis of Surface Waters

Statistical analyses of total and methyl mercury concentrations in surface water samples are
presented in Table 29. Monthly analyses of North and South Granny Creek total mercury
concentrations for upstream and downstream samples show no statistical differences
(Table 29a).
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Methyl mercury concentrations in upstream, mid-stream and downstream reaches of North and
South Granny Creeks were also not statistically significant, due to high data variability and small
sample sizes, but the data are suggestive of a possible downstream increase in methyl mercury
concentrations for the July and October samples (Table 29b). As per section 3.3, it is likely that
methyl mercury dynamics in peatlands around the mine site are being influenced by elevated
sulphate levels, which increase the activity of methylating bacteria. Any such increases in
methyl mercury concentrations in downstream Granny Creek waters are not related to mine
dewatering.

Data for the Nayshkootayaow and Aftawapiskat Rivers show no upstream or downstream
trends, and none of the results are statistically significant for either total or methyl mercury
(Tables 29¢ and 29d).

4.4 Trend Analysis of Well Field Water Discharge

Monthly well field discharge data are presented in Table 15. Similar to previous years from
2009 to present both total and methyl mercury remain on average, lower than for comparable
Attawapiskat River background water concentrations (Tables 13 and 14), and there are no
evident trends in the data (Table 15).

4.5  Annual Analysis of Fish Mercury Body Burdens

For discussions regarding comparisons of fish mercury body burdens between geographical
locations in 2011 please refer to Section 3.5. Small-bodied fish species showed some variability
between years. Extrapolation of body burden levels for a standardized total length for Pearl
Dace remained relatively consistent from 2008 to 2011 in South Granny Creek and Tributary-5A
with a slight decrease in mercury concentration from 2010 to 2011 at these areas. However,
North Granny Creek had greater varability between years with 2011 showing a marked
increase in 2011 over 2009 and 2010 levels. Body burden levels for a standardized total length
for Trout-Perch showed a decrease at all Attawapiskat River areas in 2011 compared to 2010.

5.0 CONCLUSIONS

Peat Pore \Waters

* Total and methyl mercury concentrations in peat pore waters remained considerably
lower than the respective CEQG values of 26 ng/L for total mercury and 4 ng/L for
methyl mercury, and there are no evident trends in the data.

. Statistical analysis of peat pore waters showed no significant differences, for total or

methyl mercury, between peat complexes located near to and at mid-distances from the
mine site, compared with more remote control stations.
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Surface Waters

. Total mercury concentrations measured in proximal area fen systems (NEF, SEF and
HgCon) showed no evident overall trends. Data collection from the SWF was
discontinued partway through 2009 so no conclusions could be drawn regarding this fen.

) Methyl mercury concentrations in the NEF, which receives (or received) various site
effluents, showed elevated methyl mercury concentrations compared with the control
fens (SEF and HgCon). Elevated methyl mercury concentrations in the NEF are likely
attributed to sulphate-rich effluent waters which stimulate the mercury methylation
process, and are not a function of well field dewatering effects.

e Total and methyl mercury concentrations measured in area surface waters (Granny
Creek, the Nayshkootayaow River and the Attawapiskat River) show mercury
concentrations well below the applicable CEQG values of 26 ng/L and 4 ng/L,
respectively, and there are no evident long-term trends in the data, with the possible
exception of the downstream Granny Creek samples where methyl mercury
concentrations appear to be increasing in some months, but the data are highly variable
and inconclussive. Any such increase in methyl mercury concentrations is likely
attributable to sulphate-rich effluent waters which stimulate the mercury methylation
process, as per the above, and not a function of well field dewatering effects.

* Well field total and methyl mercury concentrations are well below CEQG values and are
also generally below Aftawapiskat River background values upstream of the mine

discharge, and there are no evident long-term trends in the data.

Fish Mercury Body Burdens

¢ Small-bodied species (Pearl Dace) samples collected from North Granny Creek showed
significantly elevated concentrations of mercury compared to South Granny Creek and
the Tributary 5A reference sample location in 2011. The difference in body burden
mercury concentrations between the Granny Creek system and Tributary 5A is believed
to be primarily a function of naturally higher methyl mercury concentrations in the
Granny Creek system, and especially North Granny Creek; as well as a result of
sulphate enrichment of local mine site area peatlands which enhances mercury
methylation. Fish body size differences do not appear to be a contributing factor for the
observed differences in body burden mercury concentrations.

e Pear Dace samples collected from the Nayshkootayaow River upstream of Tributary 3
and downstream of the Granny Creek confluence had similar mercury body burden
levels.
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¢ The Attawapiskat upstream reference area showed a marked reduction in mercury body
burden concentration in small-bodied fish samples from 2010 to 2011.

e Trout-Perch samples collected from the Attawapiskat River near-field receiving water
area had approximately equal concentrations of mercury compared to the upstream
reference area and similar levels to the far-field receiving water area in 2011. This was in
contrast to the 2009 results which indicated an elevated level of mercury in the near-field
area and 2010 which indicated elevated levels at the reference area, further
demonstrating the annual variability in the data at the different stations.

6.0 RECOMMENDATIONS

The mercury monitoring program is both extensive and robust, and it is recommended that the
monitoring program continue to be carried out in its cumrent form.
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TABLE 1

MUSKEG MONITORING PROGRAM - ANNUAL MERCURY RESULTS - 2007-2011
(late summer i fall sampling - Data in ngiL or parts per trillion)

Total Mercury Methyl Mercury
(Filtered) (Filtered)
Cluster el GPS Sample
Location Substrate/Condition Well Name Code Code
2007 2008 2009 2010 2011 (Aug) 2011 (SepMNov) 2007 2008 2009 2010 2011 (Augh | 2011 (Sep/Nov)
Bedrock (Bioherm) WIS-1-BR ES1-BR ES1BDR 1.30 ns 0.27 Detect Mon-Detect Detect Detect ns 0.06 Detect IMon-Detect Man-Detect
Clay- Deep M- 1-CL{TY ES1-BR ES1CLD 147 ns 0.18 Detect Mon-Detect Detect ns ns 0.03 Detect Ion-Detect Mon-Detect
Clay - Shallow MIE-1-CL{ZY ES1-BR ESICLS 027 ns 016 Detect Mon-Detect Detect Detect ns 0.03 0.04 Detect Hon-Detect
E-1 Peat- Domed Bog W3-1-D ESID ESID 207 193 0.40 0.79 0.37 0.79 0.02 0.07 0.10 0.06 0.03 0.10
Feat - Flat Bog WS-1-F ES1F EETF 273 304 0253 1.47 1.18 T Detect 0.18 0.19 0.14 Mon-Detect 0.10
Peat - Horizontal Fen M3-1-H ESIH ES1H na 1.77 036 053 0.30 0.51 na na 0.10 0.04 Detect Detect
Feat - Ribbed Fen M2-1-R ESIR ESIR 1.81 D 049 1.24 051 ns 0.02 0.07 0.06 0.06 005 ns
Bedrock (Biohetm) DAS-1 EDAS-1 EDAS-1 023 hs 024 0.45 Dietact hs Mon-Detect hs 0.05 0.02 007 ns
WS-2BR ES2-BR ESZ2BR 0.68 ns ns 0.28 Detect ns MNon-Detect ns ns 0.14 0.04 ns
Clay- Deep ME-2-CLI1) ESZ2-BR ESZCLD ng ns 036 Detect Detect Detect ns ns 0.13 0.03 0.03 Detect
5-2 Clay - Shallow hiE-2-CL{ZY ES2-BR ESZCLE 0sg ns 017 Detect 301 Detect Mon-Detect ns 0.04 0.02 Detect Hon-Detect
Peat- Domed Bog MS-2-D EE2D ES2D 1.88 218 051 1:25 459 0.74 MNon-Detect 002 0.04 0.05 Detect 0.02
Peat- Flat Bog WS-2-F ES2F ES2F 252 305 235 274 579 1.18 MNon-Detect 0.10 0.07 0.11 0.10 0.05
FPeat - Ribbed Fen WS-2-R ESZR ESZR 1.56 2.02 0.38 1.43 46 0.54 Mon-Detect 0.04 0.09 0.08 0.05 0.07
BR_Shallow ME7-BR NE7HRE 1.02 ns 053 0.34 0.35 0.52 0.09 ns 0.05 0.05 0,05 012
BR Intermediate MS7-BR MNEFBRI 1.93 ns 023 Detect Detect hs 0.04 ns 0.02 0.05 Detect ns
BR Deep NE7-BR NE7ERD 234 ns 012 0.39 Detect Detect 0.03 ns 0.03 0.03 003 0.03
Clay- Deep MIE-7-CL{1) NS7-CL MNE7-CLD 0.5 ns 0.25 Detect Detect Mon-Detect Mon-Detect ns 0.0z 0.05 Mon-Detect Mon-Detect
o7 Clay - Intermediate MNE7-CL [S7-CLI 0.41 ns 013 Detect Detect Mon-Detect 0.02 ns 0.02 0.0z Detect Detect
Clay - Shallow ME-7-CLEY MET-CL MNE7-CLS 070 ns 010 Detect 056 Mon-Detect Detect ns 0.0z Detect 003 Hon-Detect
Peat - Domed Bog ME-7-D NE-7D0 NS7D0 0.72 1.04 0zg g2 074 0.58 Detect Detect 0.04 o0z 0.04 003
Peat - Flat Bog WS-7-F NE-7F NE7F 1.23 161 0z7 085 1.09 0.95 Detect Non-Detect 0.05 Detect Detect MNon-Detect
Peat - Harizantal Fen WS-7-H MNE-7H MNE-7H 1.24 218 058 1.35 0.61 0.95 0.02 0.06 0.10 0.04 003 0.06
Feat- Ribbed Fen ME7-R NE7R NE7R 0.62 052 012 0.44 0.36 ns Detect Detect 0.03 0.0z Detect ns
Bedrock {Bioherm) ME-8-BR(1) NESBR1 NESE1S 7 AR ns 156 714 ns ns 003 ns 0.03 013 ns ns
Bedrock {Bioherm) ME-8-BRIE MEBER1 NEEET | 436 ns ns 0.33 ns ns Mon-Dietect ns ns 0.05 ns ns
NEEER1 NE8B1D 1.83 ns ns ns ns ns MNon-Detect ns ns ns ns ns
Clay - Dee MS-8-CL{1) MEBCLI MNESCID 0.31 ns 024 Detect ns ns Detect ns 0.02 Detect ns ns
Clay - Middle MS-8-CLE MNESCLT MNEBCT ns ns 026 ns 032 0.47 ns ns 0.04 ns 0.10 0.06
Clay - Shallow MS-8-CLE3) NESCLT NEBCIS 0.89 ns 028 050 Detect Detect 0.03 iE 0.02 0.06 0.08 003
S8 Clay - Dee MS-8-CL {4 MNEBCL2 NESC2ZD 014 ns 016 Mon-Dete ct Detect ns Detact ns 0.0z Maon-Detect MHan-Dete ct ns
Clay - Midd e S-8-CLE) ME3CL2 [NSEC2 0,49 ns s ns ns ng on-Detect ns ns ns ns ns
Clay - Shallow MS-8-CL{B) MNEECL2 REEE] 0.33 ns [IEE] Detect Dietect 017 0.08 ns 0.02 003 0.04 Detect
Peat - Domed Bog MEE-D NEE-1D NEE-1D 1.13 149 038 166 12 ns MNon-Detect Detect 0.08 029 0.1 ns
Peat- Flat Bog WS-8-F NES-1F NES-1F 1.81 285 146 276 434 3.24 MNon-Detect 008 0.31 0.14 0.18 025
Peat- Horizontal Fen WS-8-H MNE8-1H MNEE-1H 0.56 0.55 0.18 Detect Detect ns Detect Detect 0.07 0.02 MNon-Detect ns
Peat- Ribbed Fen M3-B-R M3E-1R MEE-1R 1.00 0.58 027 1.60 1.18 ns Maon-Detect Cetact 0.09 Mon-Detect 0.02 ns
Bedrock (Bioherm) ME-8(1)-BR ns ns ns ns ns ns ns ns ns ns ns ns
Clay- Deep WIS-8(1)-CL{TY SE8CL1 S39C1 D 0BG hs Dete ct 052 Detect Detect Detect hs Detect Mon-Detect 0028 Mon-Detect
Clay - Shallow WIS-9(1)-CL{Z 5359CL1 SERC1S 1.03 ns 010 0.43 Detect Detect Detect ns 0.07 0.02 0.03 [ etect
5901y [Peat- Domed Bog MED{1-D 589-1D SE8-10 0.77 0.77 027 058 Detect ns Detect Mon-Detect 0.17 Detect Detect ns
Peat - Flat Bog MS-B(1-F 558-1F 558-1F 253 174 037 1.36 ] ns Detect 0.04 0.05 0.05 Mon-Detect ns
Peat - Harizantal Fen ME-B{1-H S88-1H S58-1H 2.65 2.06 045 1.01 071 ] 0.02 0.0s 0.11 0.03 0.04 0.03
Peat - Ribbed Fen MEB(T-R SE8-1R SS8-1R 0.72 126 [iZZ 0.47 042 ns 0.02 0.03 0.04 0.02 0.02 ns
Bedrock {Bioherm) ME-9(2)-BR ns ns ns ns ns ns ns ns ns ns ns ns
Clay- Deep ME-0E)-CL(TY|  SE8CL2 5E8C2D0 1.09 ns 030 038 Cietect Cetect 0.01 ns 0.04 0.02 003 Man-Detect
Clay - Shallow MWS-8(2)-CLIZ SE8CL SEAC2E 044 ns 013 Detect Mon-Detect Mon-Detect Mon-Detect ns 0.0z Detect Detect Detect
S0(2) |Peat- Domed Bog MEB{Z-D 589-20 558-20 172 1.89 042 1.04 093 ns Detect 002 0.02 Dietect Detect ns
Peat - Flat Bog MES2)-F 588-2F 589-2F 1.10 127 057 1.21 0.95 ns Mon-Detect 0.08 52 0.03 0.05 ns
Peat - Harizontal Fen MES-0{2)-H 580-2H 588-2H 0.80 0,59 0.30 Detect Detect ns Mon-Detect Detect 0.08 0.0z Mon-Detect ns
Peat- Ribbed Fen MEB{Z-R S558-2R SS8-2R 1.29 0.50 033 072 5.1A Detect Mon-Detect 0.08 0.17 005 0.18 003
Bedrock (Binherrm) WE13-BR WE13BR WE13BS 287 hs 072 087 hs hs Mon-Detect ns Detect Mon-Detect hs hs
W313BR WWS1368D 1.19 ns ns ns ns ns MNon-Detect ns ns ns ns ns
Clay - Deep ME-13-CLIT WE13CL WWETZCD 0.42 ns 0.0g Detect Mon-Detect DetMan 0.03 ns 0.02 0.02 Detect DetNon
WE13CL WE13C] 1.48 ns 018 ns Detect Detect 0.04 ns 0.04 ns Detect Mon-Detect
513 Clay - Shallow ME13-CL{Z WE13CL WE13CE 0.a0 ns Detect 036 Detect ns 0.02 ns ns Detect Mon-Detect ns
Peat- Domed Bog WS-13-D W513-D W513-D 2.81 263 126 145 7.02 1.65 0.03 0.12 0.24 0.11 0.08 0.16
Feat - Flat Bog MIE-13-F WS T3-F WWE13-F 1.60 2.79 0592 1.30 1.83 ns 0.0y 024 0.45 0.15 0.18 ns
Peat - Horizontal Fen W5-13-H YY513-H YWW513-H ns 057 035 042 0.31 ns 0.02 Detect 0.28 Detect 0.02 ns
Feat- Ribbed Fen WS-13-R WWS13-R WE13-R 0.40 055 025 Cetect Detect ns 0.13 Mon-Dete ct 0.05 Dietect 0.03 ns
Bedrock (Biohetm) WE-15-BR WE15BR W51585 200 i} 234 274 24k hs Detect hs 0.37 0.03 Detect ns
W315B8R W51 580 0.58 ns ns ns ns ns Detect ns ns ns ns ns
Clay- Deep ME-15-CLITY WE1SCL WWETSCD is ns ns 059 ns ng Detect ns ns 0.04 ns ns
WE1ACL WE1aC] 1.70 ns ns ns ns ns Mon-Detect [iE] ns ns ns ns
515 Clay - Shallow ME15-CLEZY WE15CL WE15CE 0.E9 hs 007 Detect 033 Detect Detect ns Detect Detect Mon-Detect 0.037
Feat - Domed Bog hE-15-0 Wiy515-0 WWE15-0 AhEs 1.89 093 Detect 0.34 ns Detect 0.04 0.78 0.0z 0.05 ns
Feat - Flat Bog ME-15-F WWE15-F WE15-F 2 b 255 0.30 0.35 1.02 ns Mon-Detect 0oy 0.17 Mon-Detect 0.16 ns
Peat - Horizontal Fen W5 15-H WW515-H W515-H 0.99 0.0 022 Detect Detect ns ns Detect 0.10 Detect 0.02 ns
Peat - Ribbed Fen WS- 15-R W515-R W515-R 0.43 052 015 Detect Dietect ns 0.02 0.02 MNaon-Detect 0.0z Detect ns
Y Peat - Domed Bog R - NEN-1D 1.86 0.60 018 053 049 ns ns Detect 0.02 002 0.03 ns
Feat - Ribbed Fen MS-%11-R - NEN-1R see MS-2-R see MS-2-R see MS-2-R see ME-2-R see ME-2-R see MS-2-R see MS-2-R see MS-2-R see MS-2-R see MS-2-R see ME2-R see MS-2-R
a4y Peat- Domed Bog S-4i23-D = 554420 187 1.16 024 0.45 052 ns ns Cetect 0.02 0.05 007 ns
Peat - Ribbed Fen 5 i2)-R - SS5-v2)-R 0559 060 013 085 Detact ns NS IMon-Detect 0.03 0.04 Detect ns
Sva Peat- Daormed Bog 5-4431-D - 554430 0.72 0.61 049 050 520 T hs 0.10 0.03 Dietect 007 003
Peat- Ribbed Fen [ERE - S5-V(31-R 1.028 169 0.47 0.76 059 ] ns i 0.04 0.0z Detect 0.03

Hotes

na: not accessible
is: insufficient sample
ns: no sample

Maon Detect: <0.0054 ng/L
Detect: =0.0054 but 200169 ng/lL

Hear-field sites: 5-2; 5-8; 541 5-M2; 502
Mid-field sites: §-1; §-7; 5-8(1); 5-9(2)

Far-field sites: 5-13; 5-15
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TABLE 2
MUSKEG MONITORING PROGRAM - ANNUAL MERCURY RESULTS - 2007-2011

(late summer/ fall sampling - Data in ng/L or parts per trillion)

amec”

Total Mercury

Methyl Mercury

Filtered Filtered
Clust_er Substrate/Condition ( ) ( )
Location
2007 2008 2009 2010 2011 2007 2008 2009 2010 2011
Peat - Domed Bog 2.22 1.93 0.40 0.79 0.37 0.02 0.07 0.10 0.06 0.08
S 1 Peat - Flat Bog 273 3.04 0.83 1.47 1.18 Detect 0.18 0.19 0.14 Non-Detect
Peat - Horizontal Fen na 1.77 0.36 0.53 0.30 na na 0.10 0.04 Detect
Peat - Ribbed Fen 1.81 2.27 0.49 1.24 0.91 0.02 0.07 0.06 0.06 0.05
Peat - Dorned Bog 1.98 2.15 0.51 1.25 4.69 Non-Detect 0.02 0.04 0.05 Detect
S-2 Peat - Flat Bog 312 3.05 2.35 2.74 579 Non-Detect 0.10 0.07 0.11 0.10
Peat - Ribbed Fen 1.56 2.02 0.38 1.43 4.6 Non-Detect 0.04 0.09 0.08 0.06
Peat - Domed Bog 0.72 1.04 0.29 0.62 0.74 Detect Detect 0.04 0.02 0.04
57 Peat - Flat Bog 1.23 1.61 0.27 0.85 1.09 Detect Non-Detect 0.05 Detect Detect
Peat - Horizontal Fen 1.24 2.18 0.68 1.35 0.61 0.02 0.06 0.10 0.04 0.03
Peat - Ribbed Fen 0.62 0.52 012 0.44 0,36 Detect Detect 0.03 0.02 Detect
Peat - Domed Bog 1.13 1.49 0.38 1.66 T2 Non-Detect Detect 0.06 0.28 0.11
S8 Peat - Flat Bog 1.91 2.85 1.46 2.76 434 Non-Detect 0.08 0.31 0.14 0.16
Peat - Horizontal Fen 0.56 0.55 0.18 Detect Detect Detect Detect 0.07 0.02 Non-Detect
Peat - Ribbed Fen 1.00 0.98 0.27 1.60 1.18 Non-Detect Detect 0.09 Non-Detect 0.02
Peat - Domed Bog 077 0.77 0.27 0.58 Detect Detect Non-Detect 0.17 Detect Detect
5-9(1) Peat - Flat Bog 2.53 1.74 0.37 1.36 0.69 Detect 0.04 0.05 0.05 Non-Detect
Peat - Horizontal Fen 2.65 2.08 0.45 1.01 0.71 0.02 0.05 0.11 0.03 0.04
Peat - Ribbed Fen 072 1.26 022 0.47 0.42 0.02 0.03 0.04 0.02 0.02
Peat - Domed Bog 1.72 1.89 0.42 1.04 0.93 Detect 0.02 0.02 Detect Detect
S-9(2) Peat - Flat Bog 1.10 1.27 0.57 1.21 0.98 Non-Detect 0.06 0.12 0.03 0.05
Peat - Horizontal Fen 0.80 0.59 0.30 Detect Detect Non-Detect Detect 0.08 0.02 Non-Detect
Peat - Ribbed Fen 1.29 0.90 0.33 072 516 Non-Detect 0.06 017 0.05 0.18
Peat - Domed Bog 2.81 2.68 1.26 1.45 7.02 0.03 012 0.24 0.11 0.08
513 Peat - Flat Bog 1.60 2.79 092 1.30 1.83 0.07 0.24 0.45 0.15 0.19
Peat - Horizontal Fen ns 0.57 0.35 0.42 0.31 0.02 Detect 0.29 Detect 0.02
Peat - Ribbed Fen 0.40 0.95 0.25 Detect Detect 0.13 Non-Detect 0.05 Detect 0.03
Peat - Domed Bog 1.35 1.89 0.93 Detect 0.34 Detect 0.04 0.78 0.02 0.05
5-15 Peat - Flat Bog 2.66 2.55 0.30 0.35 1.92 Non-Detect 0.07 017 Non-Detect 0.16
Peat - Horizontal Fen 0.99 0.90 022 Detect Detect ns Detect 0.10 Detect 0.02
Peat - Ribbed Fen 0.43 0.92 0.15 Detect Detect 0.02 0.02 Non-Detect 0.02 Detect
SV1 Peat - Domed Bog 1.96 0.60 0.18 0.53 0.49 ns Detect 0.02 0.02 0.03
Peat - Ribbed Fen see MS-2-R see MS-2-R see MS-2-R see MS-2-R see MS-2-R see MS-2-R see MS-2-R see MS-2-R see MS-2-R see MS-2-R
SV/2 Peat - Domed Bog 1.97 1.16 0.24 0.45 052 ns Detect 0.02 0.05 0.07
Peat - Ribbed Fen 0.59 0.60 0.13 0.85 Detect ns Non-Detect 0.03 0.04 Detect
S\V3 Peat - Domed Bog 0.72 0.61 0.49 0.60 520 ns 0.10 0.03 Detect 0.07
Peat - Ribbed Fen 1.08 1.69 0.47 0.76 0.89 ns 0.02 0.04 0.02 0.03
Notes na: not accessible Non-Detect: <0.0054 ngfL

i5: insufficient sample
ns: no sample

Detect: =0.0054 but <0.0169 ng/L
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TABLE 2a

MUSKEG PORE WATER - DOMED BOG 2007-2011 (Filtered)
{concentrations in ng/L)

amec”

Total Mercury Methyl Mercury
Cluster
Location
2007 2008 2009 2010 2011 2007 2008 2009 2010 2011
51
2.32 1.83 0.40 0.79 0.37 0.02 0.07 0.10 0.06 0.08
S-2 1498 2.15 0.51 125 459 =0.01 002 0.04 005 001
S-7 072 1.04 0.29 062 0.74 0.01 001 0.04 002 0.04
58 1.13 144 0.38 166 1.2 <=0.01 001 0.06 029 0.11
S-901) 077 0.77 0.27 0.58 0.01 0.01 <0.01 0.17 0.01 0.01
S-9(2) 172 1.89 0.42 1.04 0.93 0.01 0.02 0.02 0.01 0.01
5-13 281 268 1.28 145 7.02 0.03 0.12 0.24 0.11 0.08
S-15 1.35 1.83 0.593 001 0.34 0.01 0.04 0.78 0.02 0.05
S-W1 1496 0.6 0.18 053 0.49 0.01 0.02 0.02 0.03
52 187 1.16 0.24 045 0.52 0.01 0.02 0.05 0.07
Sv3 072 061 0489 0.50 5.20 0.10 0.03 0.01 0.07
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amec”

TABLE 2b
MUSKEG PORE WATER - FLAT BOG 2007-2011 [Filtered)
{concentrations in ng/L)

Total Mercury Methyl Mercury
Cluster
Locatien
2007 2008 2009 2010 2011 2007 2008 2009 2010 2011
S-1
273 3.04 0.83 147 1.18 0.01 0.18 0.19 0.14 =0.01
S-2 312 3.05 2.35 274 5.70 =0.01 0.10 0.07 011 0.10
57 123 1.61 0.27 085 1.08 0.01 <=0.01 0.05 001 001
S8 1491 2.85 1.48 276 4.34 <0.01 0.08 0.31 0.14 0.16
S-901) 253 1.74 0.37 1.36 0.59 0.01 0.04 0.05 0.0s <0.01
S-9(2) 1.10 1.27 0.57 121 0.98 <0.01 0.06 0.12 0.03 0.05
S-13 160 2.79 0.92 1.30 1.83 0.07 024 0.45 0.15 0.19
S-15 2 BB 2 .56 0.30 0.35 1.92 <=0.01 007 0.17 <=0.01 0.16
. FLAT BOG - TOTAL MERCURY
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TABLE 2¢

{concentrations in ng/L)

MUSKEG PORE WATER - HORIZONTAL FEN 2007-2011 (Filtered)

amec”

Total Mercury

Methyl Mercury

Cluster
Location
2007 2008 2009 2010 2011 2007 2008 2009 2010 2011
S5-1
1.77 0.38 0.53 0.3 0.10 0.04 0.01
5-2
S5-7 1.24 218 0.68 1.35 0.51 0.02 0.08 0.10 0.04 0.03
S-B 0.56 0.55 018 0.01 0.01 0.01 0.01 0.07 002 <=0.01
S-9(1) 2 BS 2.06 045 1.01 0.71 0.02 0.05 0.11 003 0.04
S-0(2) 0.80 0.59 0.30 0.01 0.01 <=0.01 0.01 0.08 002 <=0.01
513 0.57 0.35 042 0.31 0.02 0.01 0.28 0.01 0.02
5-15 .59 0.90 0.22 0.01 0.01 0.01 0.10 0.01 0.02
HORIZONTAL FEN - TOTAL MERCURY
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TABLE 2d

MUSKEG PORE WATER - RIBBED FEN 2007-2011 (Filtered)

{concentrations in ng/L)

amec”

Total Mercury Methyl Mercury
Cluster
Locatien
2007 2008 2009 2010 2011 2007 2008 2009 2010 2011
S-1
1.81 2.27 0.49 124 0.91 0.02 007 0.06 0.06 005
S-2 1.86 2.02 0.38 143 4.5 =0.01 0.04 0.09 008 0.06
57 062 0.52 0.12 044 0.36 0.01 001 0.03 002 001
S-8 1.00 0.88 0.27 180 1.18 =0.01 0.01 0.0a =0.01 002
S-9(1) 072 1.26 0.22 047 042 0.02 003 0.04 002 002
5-8(2) 1.28 0.80 0.33 072 5.16 =0.01 0.06 0.17 0.05 0.18
S-13 040 0.95 0.25 001 0.01 0.13 <=0.01 0.05 001 003
S-15 043 0.92 015 001 0.01 0.02 002 =0.01 002 0.01
52 054 0.60 0.13 085 0.01 <=0.01 0.03 0.04 0.01
53 1.08 1.68 0.47 0.76 0.8a 002 0.04 0.0z 0.0t
RIBBED FEN - TOTAL MERCURY
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TABLE 2e

MINERAL HORIZON PORE WATER - SHALLOW CLAY 2007-2011 (Filtered)
{concentrations in ng/L)

amec”

Cluster Total Mercury Methyl Mercury
Location
2007 2008 2009 2010 2011 2007 2008 2009 2010 2011
51 0.27 0.16 0.01 =0.01 0.01 0.03 0.04 0.01
S-2 0.98 017 0.01 3.01 =0.01 0.04 0.02 0.01
S-7 0.70 0.10 0.01 0.96 0.01 0.02 0.01 0.03
S-8(3) 0.89 0.28 0.50 0.01 0.03 0.02 0.06 0.08
S-8(6) 0.33 0.59 0.01 0.01 0.08 0.02 0.03 0.04
S-9(1) 1.03 0.10 043 0.01 0.01 0.07 0.02 0.01
S-9(2) 0.44 0.13 0.01 =0.01 =0.01 0.02 0.01 0.01
S-13 0.50 0.01 0.26 0.01 0.02 0.01 =0.01
S-15 0.69 0.07 0.01 0.33 0.01 0.01 0.01 =0.01
SHALLOW CLAY - TOTAL MERCURY
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TABLE 2f
MINERAL HORIZON PORE WATER - DEEP CLAY 2007-2011 (Filtered)
{concentrations in ng/L)

amec”

Total Mercury Methyl Mercury
Cluster
Location
2007 2008 2009 2010 2011 2007 2008 2009 2010 2011
S-1 1.47 0.18 0.01 =0.071 0.03 0.01 =0.01
S5-2 0.36 0.01 0.01 0.13 0.03 0.03
57 0.59 025 001 0.01 <001 0.02 0.05 =0.01
S8 0.31 0.24 0.01 0.01 0.02 0.071
S-8(4) 0.14 0.16 0.01 0.01 0.071 0.02 0.071 =0.01
S-901) 0.66 0.01 052 0.01 0.01 0.01 0.01 0.03
S-9(2) 1.08 0.30 0.38 1.16 0.01 0.04 0.02 0.05
S5-13 0.42 0.09 0.01 <0.071 0.03 0.02 0.02 0.01
S-15 059 0.071 0.04
DEEP CLAY - TOTAL MERCURY
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TABLE 2g
MINERAL HORIZON PORE WATER - SHALLOW BEDROCK 2007-2011 (Filtered)
(concentrations in ng/L)
Total Mercury Methyl Mercury
Cluster
Location
2007 2008 2009 2010 201 2007 2008 2009 2010 201
S-1 1.30 027 0.01 =0.01 0.01 0.06 0.01 =0.01
S-2 0.23 024 0.45 0.01 <0.01 0.05 0.02 0.04
S-7 1.02 053 0.34 0.35 0.09 0.05 0.05 0.05
S-8(1) 746 1.56 714 0.01 0.03 0.03 0.13 0.01
S8(1)
S-8(2)
S13 257 072 0.87 1.06 <0.01 0.02 0.01 0.01
S 15 2.00 234 2.74 246 0.01 0.37 0.03 0.01
SHALLOW BEDROCK - TOTAL MERCURY
.00
2
7.00
4 6.00 /
500 //
§ // —e—2007
g 400 —a—2008
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£ — e iyt
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Staticn
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... p - ~--v-""_'_-15
S-8(1) S-9(1) S-9(2) S-13 S-15
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TABLE3

TOTAL MERCURY - FENS (Unfiltered)
{concentrations in ng/L)

™

amec”’

Southwest Fen

Northeast Fen

Southeast Fen

Horthwest Control

Concentration (ng/L)

18.00
16.00
1400
1200
1000
g.00
6.00
4.00
200
0.00

ﬁf@’pfﬁfﬁﬁfﬁfg@f@&,@@v\\f\f\

——

FENS -TOTAL MERCURY CONCENTRATIONS (Unfiltered)

S

4

R,

Southwest Fen ——Mortheast Fen Southeast Fen
(SWFIF) (MEFIF) (SEF/F)

Morthwiest Cartral
(HgCOM)

(SWFHP) (NEFF) (SEF/R) (HgCON)
a y-06 077 0.62
Jun-0B 2.44 1.72
Jul-0B 249 1.26 251 2564
Aug-08 1.86 0.83
Sep08 129 1.28
Oct-06 1.59 0.53 109 170
DecDB 4,65 1.08
Jan-07 301 0.86 1481 277
Feb-07 284 0.99
Tlar-07 F 3.14
Apr07 F 2.34
May-07 207 1.31 143 125
Jun-07 156 1.21
Jul0? 240 0.67 1587 287
Aug-07 3.85 1.30
Sep07 228 1.32
Qct07 374 1.12 3467 481
N ow-07 286 0.63
DecO7 3.42 1.41
Jan-08 B.55 3.33 13.30 4368
Feb-08 570 352
Ilar-08 9.79 4.64
Apr-08 16.30 6.67 F 280
May-08 178 1.33
Jun-08 237 1.1
Jul-08 38 1.54 242 347
Aug-08 298 2.51
Sep08 278 2.22
Qct-08 1.84 1.02 144 160
N ov-08 1.80 0.76
Dec08 219 0.92
Jan-09 F 3.43 183 266
Feb-09 861 5.14
Iar-09
Apr09 4.89 735
May-09 1.44 2.92 250 291
JunD9 Revoked 1.25
Jul-0g Revoked 1.48 2.12 297
Aug-09 Revoked 1.1
Sep-09 Revoked 1.42
Qct09 Revoked 1.41 094 118
Nov-09 Revoked 0.33
Dec9 Revoked 0.19
Jan-10 Revoked 32 3168 293
Feb-10 Revoked
Iar-10 Revoked
Apr-10 Revoked 1.03 055
May-10 Revoked 0.70 1.20
Jun-10 Revoked 0.74
Jul-10 Revoked 1.34 1.21 121
Aug-10 Revoked 176
Sep-10 Revoked 1.15
Qct-10 Revoked 0.78 129 1.86
Mow-10 Revoked 0.56
Dec10 Revoked 0.98
Jan-11 Revoked 1.26 161 187
Feb-11 Revoked F
flar-11 Revoked F
Apr11 Revoked 2.81 374 205
May-11 Revoked 1.23
Jun-11 Revoked 1.05
Jul-11 Revoked 3.18 141 1599
Aug-11 Revoked 329
Sep-11°* Revoked
Qct-11 Revoked 1.68 278 357
Mov-11 Revoked 1.23
Dec-11 Revoked 117
“Average 2008 6.03 231 187 242
“Average 2010 - 1.59 155 1.80
TAverage 2011 i 1.88 239 2.47
Average All Years 362 1.78 248 249

F=Frozen

Souttwest Fen - Receies effluent fram central quarry (2008 onby)
MNontheast Fen- Recetves effluent from plant ste excavation, sewage treatment plant and pit surmp
Souttweast Fen- Cortrol ste
Mortwest Contral- Cartrol ste
*Mnnual average values are only for dates when control samples were collected
* Gamples discarded due to lab miscormmunicaton

L e
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TAELE 4

TOTAL MERCURY - FENS (Eiltered)
{eencentrations in ngiL)

amec”

Cencentration (ng/L)

Fens - Total Mercury Concentrations (Filtered)
.00
700 ’
6.00 I [\
Al
400 ir \‘,

300 A

-

Wi

¥i
L

200 A

—

LN, ¥

100

ooo

L P R

=—#—=Couthwest Fen
(SWFIF)

== Northeast Fen
(NEFIF)

Southeast Fen
(SEFIF)

RMorthwiest Cartral
(HoCOM)

Date Southwest Fen Northeast Fen Southeast Fen |Northwest Control
(SWF/F) (NEF/F) (SEF/F) (HgCON)
May-08 064 0.4g
Jun-06 232
JubO& 196 086 1.35 182
Aug-08 134 072
Sep-06 111 061
Oct06 055 044 0.94 119
Dec-06 305 ]
Jan-07 186 0.47 1.01 173
Feb-07 1390 048
Mlar-07 F 303
Apr-07 F 169
May-07 131 141 0.63 103
Jur-07 124 1.05
JukD? 174 070 1.48 170
Aug-07 245 058
Sep07 187 ]
Oct-07 289 1.04 311 392
Nov-07 256 (]
Dec07 322 100
Jan-08 486 210 2.21 307
Feb-05 540 232
Mlar-08 379 EXT]
Apr-08 572 24 F 241
May-08 122 101
Jur-08 163 111
JulDg 287 138 2.02 288
Aug-05 255 181
Sep08 207 190
Oct-08 171 1.04 112 133
Nov-05 177 [
Dec-08 202 0.86
Jan-09 F 286 1.61 200
Feb-09 EY 362
Tlar-09
Apr-09 389 5.09
May-09 144 155 2.25 185
Jun-09 Revoked 120
JukD3 Revoked 112 1.43 209
Aug-08 Revoked 079
Sep-09 Revoked 1.15
Oct-09 Revoked 146 0.92 102
Nov-09 Revoked 021
Dec-09 Revoked 0.0s
Jan-10 Revoked 140 1.93 221
Feb-10 Revoked
Mlar-10 Revoked
Apr-10 Revoked 0.65 0.01
May-10 Revoked 0.50 0.76
Jun-10 Revoked 059
Juk10 Revoked 1.00 0.60 095
Aug-10 Revoked 125
Sep-10 Revoked 089
Oct-10 Revoked 0.37 1.35 054
Nov-10 Revoked 0.55
Dec-10 Revoked 0.45
Jan-11 Revoked 081 0.95 137
Feh-11 Revoked F
Tlar-11 Revoked F
Apr-11 Revoked 165 0.79 053
May-11 Revoked 060
Jun-11 Revoked 091
Juk1l Revoked 200 1.16 157
Aug-11 Revoked 220
Sep-11" Revoked
Oct-11 Revoked 0.96 1.59 289
Mov-11 Revoked 045
Dec-11 Revoked 066
*Averags 2009 443 175 1.57 174
“Average 2010 - 0.86 1.21 095
“Average 2011 - 1.14 1.12 159
Average All Years 256 123 1.42 174

F =Frozen

Southwest Fen - Receives effluent fram central guarry (2006 onky)

Mortheast Fen - Receives effluert from plart site excavation, sewage treatment plant and pit sump
Southweast Fen - Control site

Martwest Control - Contral site

*Annual average values are only for dates when control samples were collected

** Samples discarded due to lab miscommunication
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TABLE 5

METHYL MERCURY - FENS
{concentrations in ngfL)

X

I

amec”

Unfiltered Samples
Date Southwest Fen Northeast Fen Southeast Fen | Northwest Control
(SWF/F) (NEF/F) (SEF/F) (HgCON)

Jul-06 0.16 0.10 0.03 0.06
Oct-06 0.20 0.02 0.02 0.05
Jan-07 097 0.07 0.07 0.16
May-07 0.14 0.07 0.01 0.04
Jul-07 0.68 0.10 0.02 0.05
Oct-07 0.81 0.15 0.08 0.09
Jan-08 558 1.72 1.07 0.34

Mar-08 F 2.07 F F
Apr-08 8.37 2.90 0.07 0.65
Jul-08 0.69 0.40 0.1 0.12
Oct-08 0.27 0.50 0.05 0.04
Jan-09 459 1.99 0.12 0.19
ApriMay-09 279 5.08 0.05 0.04
Jul-09 Revoked 0.34 <0.01 0.03
Oct-09 Revoked 0.12 0.03 0.04
Jan-10 Revoked 2.38 0.06 0.18
Apr-10 Revoked 0.21 0.04 0.06
Jul-10 Revoked 1.10 0.03 0.08
Oct-10 Revoked 0.24 0.03 0.07
Jan-11 Revoked 0.65 0.08 0.06
Apr-11 Revoked 0.13 0.18 0.18
Jul-11 Revoked 1.03 0.03 0.04
Oct-11 Revoked 0.23 0.07 0.07
Average 2009 3.69 1.88 0.05 0.07
Average 2010 - 0.98 0.04 0.10
Average 2011 - 0.51 0.09 0.09
Average all Data 2.10 0.94 0.10 0.12

F =Frozen

Southwest Fen - Received effluent from the Central Quarry

Northeast Fen - Receives effluent from plant site excavation, sewage treatment plant and pit sump
Southwest Fen - Control site

Northwest Control - Control site

CCME Protection of Aquatic Life Guideline - 4 ng/L (unfitered)

Quarterly sampling in accordance with Amended C. of A. #3960-7Q4K2G, dated March 13, 2009

FENS - METHYL MERCURY CONCENTRATIONS (Unfiltered)
9.00
8.00 4
- 7.00 /\
§1 6.00 f/ \\
= 500
£ i I W
£ 300 / \\
S 200 A
S 1o A
0.00 HE=mRa=teet T e e e
3 4 » » N N
F &S oe’:@o*@ & & F &
—&— Southwest Fen —@— Mortheast Fen Southeast Fen MNorthwest Control
[SWFF) (MNEF/F) (SEF/F) (HQCON}
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amec

TABLE 6
METHYL MERCURY - FENS
{concentrations in ng/L)

Filtered Samples
Date Southwest Fen Northeast Fen Southeast Fen | Northwest Control
(SWF/F) (NEF/F) (SEF/F) (HgCON)
Jul-06 0.13 0.08 0.02 0.01
Oct-06 0.15 0.02 0.01 0.02
Jan-07 0.68 0.04 0.06 0.10
May-07 0.08 0.06 0.02 0.04
Jul-07 0.30 0.10 0.02 0.04
Oct-07 0.63 0.12 0.04 0.09
Jan-08 3.48 1.29 0.39 0.17
Mar-08 F 1.34 F F
Apr-08 3.42 1.73 0.03 0.37
Jul-08 0.58 0.41 0.08 0.07
Oct-08 0.29 0.39 0.02 0.04
Jan-09 3.03 0.89 0.09 0.14
ApriMay-09 1.85 3.32 0.05 0.05
Jul-09 Revoked 0.16 0.07 0.08
Oct-09 Revoked 0.13 0.05 0.06
Jan-10 Revoked 0.76 0.11 0.07
Apr-10 Revoked 0.12 0.03 0.05
Jul-10 Revoked 0.59 0.02 0.04
Oct-10 Revoked 0.23 0.03 0.06
Jan-11 Revoked 0.40 0.03 0.03
Apr-11 Revoked 0.01 0.04 0.06
Jul-11 Revoked 0.88 0.02 0.04
Oct-11 Revoked 0.04 0.03 0.01
Average 2009 2.44 1.12 0.07 0.08
Average 2010 - 0.43 0.05 0.06
Average 2011 - 0.33 0.03 0.03
Average All Data 1.22 0.57 0.06 0.07
F = Frozen
Southwest Fen - Received effluent from the Central Quarry
Northeast Fen - Receives effluent from plant site excavation, sewage treatment plant and pit sump
Southwest Fen - Control site
Northwest Control - Control site
CCME Protection of Aquatic Life Guideline - 4 ng/L (unfiltered)
Quarterly sampling in accordance with Amended C. of A. #3060-7Q4K2G, dated March 13, 2009
FENS - METHYL MERCURY CONCENTRATIONS (Filtered)
4.00
3.50
4 300
=)
£ 250
5 200
E 150
§  1.00 ]
§ 050 A
1 o LTS
3 !\Q ’.\0 ',\N ‘,\'\
FEIFELSE S
== Southwest Fen == [Northeast Fen Southeast Fen MNorthwest Control
(SWF/F) (NEF/F) (SEFF) (HACON)
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TABLE7a
TOTAL MERCURY - RIBEED FEN SURFACE WATERS (Sampled as Peat Pore Water 2007-2011)
(filtered; concentrations in ngil)

— MS5-1-R M5-2-R MS7-R | MSBR | MSB(1)R | M5B(2-R | M5-13R | MS-15R | MS-V(1)-R | MS-¥{2)-R | M5-V{3)-R
(ES1-R) | (ES2-R}) | (NS7TR) | (NSB-R) | (S59-1R) | (SS92R) | (WS13-R) | WS15-R) | (ES2-R) | (S5¥2-R) | (SSV3-R)
Aug/ Sep-07 1.81 1.56 0.62 1.00 0.72 1.29 0.40 043 1.56 0.m 0.m
Now-07 1.67 2.30 0.62 1.36 1.1 1.01 1.70 1.1 2.30 0.m 0.0
May-08 286 5.56 F 0.91 0.53 F 042 0.38 5.56 F F
Aug0g 2.27 2.02 0.52 0.98 1.26 0.80 0.95 0.92 2.02 0.60 1.69
Oct-08 1.52 1.07 0.72 1.26 1.26 070 1.22 0.37 1.07 041 1.33
Jan-09 F F F E F F F E F F F
Tlzy-09 2.80 1.98 1.92 3.25 210 240 4.08 219 1.98 2.38 3.19
Aug09 1.00 0.95 0.95 1.38 1.01 144 2.54 0.66 0.95 0.94 1.78
Oct-09 1.19 1.01 1.15 1.19 1.18 1.24 2.54 0.75 1.01 0.66 2.01
Jan-10 0.65 0.m <0.01 245 117 0.m 1.21 0.m 0.m 0.m F
Iay-10 1.86 1.75 0.74 1.32 1.32 1.40 0.93 2.68 1.75 0.83 2.068
AucH10 1.24 143 0.44 1.60 047 072 0.01 0.01 143 0.65 0.76
Oct-10 1.11 1.24 0.51 1.79 1.25 1.09 3.03 (.60 1.24 1.03 1.67
Jan fFen-11 F 0.60 041 142 0.94 0.54 1.92 0439 0.60 F F
Apr-11 1.07 0.83 0.84 1.35 0.92 0.64 263 0.63 0.83 047 1.01
Jul-11 210 1.23 1.20 1.52 1.52 1.04 3.06 0.51 1.23 1.36 1.38
Oct-11 2.52 2.07 443 273 2.00 2m 343 1.02 2.07 143 3.92
2009 Average 1.70 1.31 1.34 1.94 143 1.69 3.05 1.27 1.31 1.39 2.32
2010 Average 1.22 1.1 0.50 1.79 1.08 079 1.29 0.84 1.1 0.68 1.50
2011 Average 1.90 1.18 1.72 1.76 1.35 1.1 278 0.66 1.18 1.09 210
Aweratge All Years 1.72 1.60 1.04 1.59 1.17 1.10 1.88 0.61 1.60 0.80 1.60
TABLE 7b
METHYL MERCURY - RIBEED FEN SURFACE WATERS (Sampled as Peat Pore Water 2007-2011)
(filtered; concentrations in ngiL)
Date MS-1-R MS-2-R MS-7-R MS-8-R MS-8(1)}-R | MS-9(2)}-R | MS-13-R MS-15-R | MS-V{1)-R | M5-V(2)-R | MS-V(3)-R
(ES1-R) (ES2-R) (NSTR) (NS8-1R) | (SS9-1R) | (SS92R) | (WS13-R) [ (WS15-R) (ES2-R) (S8SV2-R) | (8SV3-R)
Aug/ Sep-07 0.02 =0.01 0.m =0.01 0.02 =0.01 0.13 0.02 =0.01 0.m 0.m
Now-07 0.02 =0.01 0.01 0.01 =0.01 0.02 =0.01 0.01 =0.01 0.01 0.01
Iay-08 011 0.07 F <0.01 0.m F 0.m 0.02 0.07 F F
Auc-08 0.07 0.04 0.01 0.01 0.03 0.06 =0.01 0.02 0.04 =0.01 0.02
Oct-08 0.02 0.01 0.01 0.01 0.02 0.04 0.01 0.02 0.01 =0.01 0.01
Jan-0g F F F F F F F F F F F
May / June-03 0.07 0.05 0.02 0.08 0.02 0.01 0.08 0.01 0.05 0.04 0.04
Auc-09 0.03 0.05 0.03 0.09 0.02 0.04 0.04 0.11 0.05 0.04 0.01
Oct-09 0.03 0.03 0.03 0.08 0.04 0.04 0.09 0.02 0.03 0.03 0.14
Jan-10 0.07 0.01 =0.01 0.10 0.01 =0.01 0.05 0.02 0.01 =0.01 F
May-10 0.04 0.04 0.03 0.03 0.04 0.03 0.02 0.07 0.04 0.03 0.06
Aug10 0.08 0.08 0.02 <0.01 0.02 0.03 0.m 0.02 0.08 0.04 0.02
Oct-10 0.03 0.04 0.01 0.08 0.03 0.02 0.12 0.01 0.04 0.01 0.07
Jan f Feb-11 F 0.03 =0.01 0.03 0.09 0.01 0.04 =0.01 0.03 F F
Apr-11 <0.01 <0.01 0.m <0.01 0.m <0.01 <0.01 <0.01 0.m 0.m 0.m
Jul-11 0.05 0.07 0.03 0.05 0.03 0.01 018 001 0.07 0.03 0.03
Oct-11 0.07 0.06 0.08 0.14 0.03 0.04 0.15 0.01 0.06 0.05 0.23
2009 Average 0.05 0.04 0.03 0.08 0.03 0.03 0.07 0.03 0.04 0.04 0.08
2010 Average 0.05 0.04 0.02 0.05 0.02 0.03 0.05 0.03 0.04 0.02 0.05
2011 Average 0.04 0.04 0.03 0.06 0.04 0.02 0.09 0.01 0.04 0.03 0.09
AWErage All Years 0.05 0.04 0.02 0.03 0.03 0.03 0.06 0.03 0.04 0.02 0.05
Notes: MS-2-R and MS-v(1}R are the same stations
F Frozen - no sample

surface water (the previous C. of A #4111-TDXKQW dated October 3, 2008 provided for the same sampling frequency

Stations located at orinside the Upper Bedrock 2 m drawdown contour
Stations located outside the Upper Bedrock 2 m drawdown contour
Amended C. of A, #3960-704K2G dated March 13, 2009 provides for annual sampling of peat pore water and guarterly sampling of ribbed fen

000265



TABLE 8
MUSKEG SYSTEM RIBBED FEN GENERAL CHEMISTRY RESULTS - ALL YEARS
Number Parameter
Station Year of cl Cond | Nitrate | DOC pH S04 ™ caD FeD | Mg-D | NaD
Samples | (mgiL) | (usiom) | (mgiL) | (mglL) | (units) | (mgiL) | (mgi) | (mgiL) | (mgiL) | (mgL) | (mgiL)
2007 2 0.6 44 <0.1 16.7 6.06 <0.1 0.10 7.2 0.660 0.7 <0.8
MS-1V-R 2008 3 0.6 37 <0.1 233 5.68 <0.1 0.21 4.6 1.132 0.3 <0.5
(ES2R) 2009 3 04 19 <0.1 10.0 6.43 <0.1 <0.01 34 0.320 0.4 <0.4
2010 4 0.6 27 <0.1 22.2 5.84 <1.0 0.01 3.7 0.860 0.3 04
2011 4 5.7 60 <0.1 23.7 6.41 7.5 0.03 5.0 1.292 0.8 3.2
2007 1 1.2 131 <0.1 29.0 6.18 0.2 1.81 244 1.910 1.6 0.8
MS-2V-R 2008 2 0.9 91 <0.1 35.1 5.87 <0.1 0.06 11.6 0.557 0.5 0.7
(SSV2-R) 2009 3 04 19 <0.1 14.8 6.52 <0.1 <0.01 18.9 0.107 2.8 71
2010 4 0.5 70 <0.1 18.7 6.93 <1.0 0.02 12.4 0.568 0.7 0.5
2011 4 2.1 84 <0.1 18.9 7.53 <1.0 0.08 11.8 0.070 0.9 0.7
2007 1 1.8 141 <0.1 51.6 6.23 0.3 247 50.2 5.540 12.0 0.8
MS-3V-R 2008 2 1.0 68 <0.1 59.2 5.75 <0.1 0.09 9.5 0457 1.3 <0.5
(SSVAR) 2009 3 0.3 18 <0.1 208 5.34 <0.1 <0.01 1.0 0.100 0.1 <0.5
2010 3 0.3 20 <0.1 236 5.08 <1.0 0.01 18 0.161 0.2 0.2
2011 4 0.5 37 <0.10 229 6.07 <1.00 0.01 36 0.108 0.5 0.4
2007 2 0.6 98 <0.1 21.0 6.17 <0.1 0.20 11.3 0.340 0.8 1.5
MsS-1R 2008 3 0.8 47 <0.1 20.2 5.98 <0.1 0.13 5.5 0.340 04 1.2
(ES1-R) 2009 3 0.5 26 <0.1 18.9 6.47 <0.1 <0.01 34 0.136 0.3 <0.6
2010 4 04 34 <0.1 226 6.22 <1.0 0.01 5.6 0.499 0.4 0.8
2011 4 0.7 43 <0.1 248 6.77 <1.0 0.01 5.7 0.317 0.5 1.1
2007 2 1.1 246 <0.1 28.7 6.33 <0.2 0.14 47.4 1.350 36 46
MS-7R 2008 2 0.8 198 <0.1 14.9 6.40 <0.1 0.03 20.5 1.775 21 5.8
(NS-7-R) 2009 2 0.6 31 <0.1 13.6 7.14 <0.1 <0.01 2.6 0.165 0.3 0.9
2010 4 0.6 76 <0.1 16.6 6.83 <1.0 0.01 11.2 1.966 1.1 15
2011 4 0.6 67 <0.1 214 6.92 <1.0 0.01 9.9 2.187 0.7 1.5
2007 2 85.8 591 <0.1 281 6.98 7.0 0.46 286 0.078 10.2 928
MS-8R 2008 3 525 452 <0.1 33.2 7.13 <0.2 0.08 10.8 0.053 5.8 57.6
(NS-B-1R) 2009 2 1.2 28 <0.1 16.4 6.81 <0.2 <0.01 1.9 0.119 0.5 2.3
2010 4 4.2 82 <0.1 353 6.40 <1.0 0.02 8.4 0.993 14 7.2
2011 4 4.6 80 0.16 30.5 6.95 <1.0 0.01 8.2 1.313 1.4 73.1
2007 2 0.5 199 <0.1 19.8 6.65 <0.3 0.22 385 0.245 1.0 14
MS-9()R 2008 3 04 77 <0.2 16.7 5.87 <0.1 0.02 9.8 0.241 0.7 <0.6
(SSH-1R) 2009 3 0.3 22 <0.1 14.6 6.56 <0.1 <0.02 25 0.670 0.2 <0.5
2010 4 0.3 32 =<0.1 194 6.14 <1.0 0.01 5.5 0.238 04 04
2011 4 04 32 <0.1 18.0 6.73 <1.0 0.01 5.0 0.114 0.4 0.5
2007 2 0.7 70 <0.1 17.8 6.28 <0.1 0.16 12.7 0.398 1.7 <1.1
MS-9(2)R 2008 2 0.4 79 <0.1 17.2 6.26 <0.1 0.05 10.4 0.847 1.1 14
(SS9-2R) 2009 3 0.5 30 <0.1 13.0 6.98 <0.1 <0.02 36 0.087 0.4 <0.5
2010 4 0.7 58 <0.1 19.2 6.66 <1.0 0.03 1041 0.881 1.1 0.7
2011 4 0.7 70 <0.1 18.3 712 <1.0 0.01 10.5 1.618 1.0 1.1
2007 2 1.2 248 <0.1 20.9 6.25 <0.1 0.07 47.9 1.360 3.7 4.9
MS-13R 2008 3 0.8 203 <0.1 67.0 5.91 <0.1 0.06 33.1 1.357 25 0.7
(WS-13R) 2009 3 04 21 <0.1 229 4.53 <0.1 <0.01 0.7 0.067 0.1 <0.5
2010 3 0.9 31 <0.1 26.0 4.3 <1.0 0.00 0.9 0.090 0.1 0.3
2011 4 2.6 51.6 0.2 50.9 4.30 14 0.02 2.5 0.351 0.4 0.4
2007 2 0.8 172 <0.1 11.6 6.43 <0.1 0.04 36.8 0.769 2.6 1.3
MS-15R 2008 3 0.7 191 <0.1 1.5 6.44 <0.1 0.04 24.0 0.666 1.9 1.0
(WS15-R) 2009 3 04 50 <0.1 9.8 7.27 <0.1 <0.01 6.8 0.019 0.5 <0.5
2010 4 0.7 86 <0.1 12.7 7.12 <1.0 0.00 15.7 0.344 1.3 0.6
2011 4 0.5 86 <0.1 10.2 7.49 <1.0 0.01 12.9 0.499 1.0 0.7
MS-8R This station stands out as being influenced by natural groundwater upwellings, as evidenced by elevated Cl and Na

Beyond zone of dewatering influence

amec”
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TABLE 9
TOTAL MERCURY - GRANNY CREEK
{unfiltered; cencentrations in ng/L)

N. Granny Cr. N. Granny Cr. S. Granny Cr. S. Granny Cr.
Date Upstream Downstream Upstream Downstream . "
(NGC/UP/NWF) | (NGC/DN/NEF) | (SGC/UP/SWF) | (SGC/DS/SWF) SranmyCrask Total Mereury Concentiations s Unflitered

Wiay- U8 T8 TE6 0.8 T26 18.00
TR 355 337 316
TR 757 7 80 a0 308
ANGHOE L Hir 257 26 1600
Sep0R 737 796 798 774
OCER 751 T34 730
Dec-06 5 459 FE] 2108 14.00
Tan-07 702 735 16 20 [
Fen-i7 7102 357 316 =
a7 T F F 743 ) 1200
AprnT 587 587 377 376 =
Wizy-07 3101 302 7 4R 7108 e
Jun-o7 594 FEE] L] 504 g 10.00
JUFTT 316 773 773 703 &
ANHOT 310 754 T IS
Sep07 796 204 41 TE1 3] —
[Pl [l 567 516 375 :
M- ERE 300 L 745
Dec-07 o4z 260 267 P
Tan 6 795 747 297 254 A
FEb-OR 719 7705 576 751
WMar-0g 048 266 308 non 4
Apr-06 1180 F 719 791 4.00
Wl ety-08, EIE ERE 597 R \
Jur g 306 309 55 781 Y
TUFTE 578 161 S50 768 ¥
ANGHOE 771 753 753 758
EEE] 178 SET) 154 779
Ortns 137 157 71 183 o.an 3 5
Nov-08 320 238 N @ﬁ\ f&f o“? ﬁ&f o“ﬁ P R S R
Dec 08 182 183 T84 T8 x@fjﬁ ‘é.ﬁﬂ'ﬁé&?fé\q ‘é & T FSFF TS F S
Tan g (K [ 147 [
FEb-09 [KE [EZ] 750 157
War-0g 148 736 756 145
Apr-09 319 141 219 PEL] —e— M. Granny Cr. —m—N. Granny Cr. S. Granny Cr. 5. Granny Cr.
h ay-05 518 381 331 382 Upstream Downstream Upstream Downstream
TR 5% 55 SE PR [NGCLIPNE) [NGCDNMAEF) [EGCILIRYEWE) (BGL/DEEWE
RIS 567 EEE 770 763
ENFSE] 7107 7108 7R 7105
Sep0g 745 752 Ta7 799
[BIRAIE] 747 799 740 705
[IEERE] 770 e 365 iEE
Dec-09 T T2 709 [
Tan-10 T T3 T 54 759
Fen-10 [EE 796 759 703
War-10 764 779 214 T84
Aprin 756 715 758 780
NS 755 780 T e
10 093 [EH 053 078
JuKTn 57 T4 70 778
AN 340 315 B 337
Sep10 244 271 ] 200
Ok 10 [ 181 155 155
Hi- 10 [z 710 182 186
Dec10 T80 162 159 167
Tar 131 [ T80 [
Febe11 177 [z 170 147
a1 1 156 136 S5 T
Apr11 057 [} 740 [EE]
Wl ety 1 1 e ERE 758 553
Jure 17 799 765 734 796
JUFTT 151 703 708 200
AN 181 157 747 7708
N
Ot 11 136 EXE 567 557
Hi-11 e 545 500 GEL
Dec 11 152 305 792 1597

AW ErAGE 2003 703 716 748 [

AvEragE 2010 177 175 170 [

Fwerage 2011 B 739 745 776

Average All Data Pl 735 768 736
* Samples discarded as a result of lab miscommunication
F=Frozen

CCME Protection of Aguatic Life Guideline - 26 ng/L
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TABLE 10

TOTAL MERCURY - GRANNY CREEK
(filtered; concentrations in ngiL)

Cancentration (ng/L)

8.00

7.00

6.00

.00

4.00

300

200

1.00

ooo

PETIVEVY XY RTTYIT VI IF XTI VXTIV

Granny Creek Total Mercury Concentrations - Filtered

i
li#’

—e—Il._Granny Cr.
Upstream
(NGCAUPNWE)

—B—N. Granny Cr
Downstream
(NGC/DN/NEF)

5. Granny Cr
Upstream
RGPS

5. Granny Cr
Downstream
(SGC/DSISWF)

N. Grannv cr. N. Grannv cr. 5. Gmnny cr. 5. Gmnny cr.
Date Upstream Downstream Upstream Downstream
(NGC/UP/NWF) | (NGC/DN/NEF) | (SGC/UP/SWF) | (SGC/DS/SWF)
TWay-06 [EH 090 055 EER]
Jun-06 791 783
JUl-08 733 F] 207 104
AUg06 343 3.03 3.07 794
Sep-6 164 770 754 ERE]
Oct-06 130 T 057
Dec-06 798 EEE] 792 758
Jan-07 i3 T4n 701 337
Feb-07 075 079 190
Wiar-07 705 F F 2.92
Apr7 19 750 06 764
Way-07 740 756 740 183
Jun-07 351 364 3.26 779
Julo7 796 ] 732 701
AUg07 152 [ 170
Sep07 796 175 387 749
Octa7 519 560 76 547
Nov-07 791 274 745 PR
Dec.07 3.05 PRE] 3.35 361
Jan-08 142 163 321 333
Feb-06 191 160 724 708
Wiar-08 176 163 .76 798
Apr-08 T84 F 63 706
W ay-08 316 321 700 297
Jur-08 2.74 2.72 2.29 2.36
JUI-06 7095 749 764 732
AuG-08 739 754 703 206
Sep-08 T35 [EE] 762 T60
Oct-08 719 740 EE] 737
Nov-08 708 715 78
Dec-08 T30 T65 777 71
Jar-0g 733 Ta7 706 T34
Fer-0g 15 705 T8 19
Mar0g Ti5 740 775 722
Apr-08 756 709 T34 78
W ay-00 743 754 [EE 719
Jur-og 3.2 ERE] 2.75 271
Jul-09 757 703 720 756
AUG09 166 160 180 150
Sep 09 154 163 739 739
Oct-09 745 136 701 108
Nov-09 151 145 201 T80
Dec.09 097 060 0.5 075
Jan-10 107 711 129 731
Feb- 10 EEE 105 157 132
War-10 0.96 702 711 123
Apr-10 097 710 T4 707
Way-10 143 T 154 145
Jun-10 147 EEH 060 060
Juk-ia K] 065 50 IR
AUG 10 333 740 272 735
Sep-10 66 T57 T69 748
Octi0 738 64 [l [
Nov-10 759 763 61 754
Dec-10 098 092 .08 095
Jare i1 062 &1 o7 702
Feb i1 T30 44 765 02
Mar 11 094 0.70 075 069
Apr-1 60 073 077 076
WMay-11 704 755 785 [EE
Jur11 2.94 245 213 216
Ju-11 [KE] 785 772 Ti6
Aug1 1 073 054 709 A0
*Sep 11

Oct-11 706 736 771 730
Now-11 763 740 745 755
Dec-11 105 720 T67 .21
AvErage 2009 T 68 T4 T50
Average 2010 38 14 737 729
Average 2011 T50 752 762 L]
Average All Data 797 i 182 70

* Samples discarded as a result of lab miscommunication

F=Frozen

CCME Protection of Aguatic Life Guideline - 25 ng/L
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amec”

METHYL MERCURY - SOUTH GRANNY CREEK
(concentrations in ng/L)

Upstream Downstream
SGC/UP/SWF SGC/DS/SWF
Date
US Unfiltered | US Filtered | DS Unfiltered | DS Filtered

Jul-06 0.06 0.05 0.04 0.02
Oct-06 0.03 0.03 0.1 0.08
Jan-07 0.10 0.08 0.13 010
May-07 0.04 0.04 0.06 0.06
Jul-07 0.05 0.05 0.05 0.04
Oct-07 0.05 0.04 0.07 0.05
Feb-08 0.17 0.10 0.1 0.07
Apr-08 0.06 0.04 0.15 0.09
Jul-08 0.06 0.04 0.07 0.06
Oct-08 0.02 0.02 0.04 0.03
Jan-09 0.01 0.06 0.06 0.04
Apr-09 0.08 0.02 0.06 0.02
Jul-09 0.01 0.04 0.05 0.05
Oct-09 0.02 0.05 0.01 0.02
Jan-10 0.06 0.04 0.07 0.02
Apr-10 0.05 0.04 0.08 0.05
Jul-10 0.06 0.02 0.08 0.06
Oct-10 0.04 0.04 0.07 0.07
Jan-11 0.03 0.03 0.17 0.1
Apr-11 0.09 0.04 <0.01 <0.01
Jul-11 0.05 0.05 0.14 0.1
Oct-11 0.04 0.01 0.23 0.08
2009 Average 0.03 0.04 0.04 0.03
2010 Average 0.05 0.04 0.08 0.05
2011 Average 0.05 0.03 0.14 0.08
Average All Years 0.05 0.04 0.08 0.06

CCME Protection of Aquatic Life Guideline - 4 ng/L (unfiltered)
Quarterly sampling in accordance with Amended C. of A. #3960-7Q4K2G, dated March 13, 2009

SOUTH GRANNY CREEK - METHYL MERCURY (Filtered)

N
\ |

Concentration (ng/L)
(=]
S

o0 +—bprm—m1m———-r—--r—->r—-or—r—"1——""—""""T""T""T"T""""T"T""T—T—T7

QA QA D0 W0 L0 LA N AN

P OV TS T F SV FEEVSF
Date
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data
gaps

TABLE 12

amec”

METHYL MERCURY - NORTH GRANNY CREEK
{concentrations in ng/L})

Upstream Downstream
NGC/UPINWF NGC/DN/NEF
Date
US Unfiltered | US Filtered | DS Unfiltered | DS Filtered
Jul-06 0.11 0.05 0.10 0.08
QOct-06 0.01 0.01 0.13 0.14
Jan-07 0.12 0.08 0.18 0.13
May-07 0.07 0.06 0.09 0.09
Jul-07 0.09 0.06 0.10 0.10
QOct-07 0.09 0.09 0.10 0.07
Jan-08 0.01 0.01 0.26 0.15
Feb-08 0.09 0.06 0.01 0.01
Mar-08 0.01 0.01 0.29 0.17
Apr-08 0.44 0.08 0.13 0.05
Jul-08 0.09 0.09 0.52 0.49
Oct-08 0.04 0.05 0.11 0.11
Jan-09 0.04 0.03 0.08 0.06
Apr-09 0.04 0.02 0.01 0.01
Jul-09 0.06 0.06 0.02 0.12
Oct-09 0.01 0.04 0.07 0.04
Jan-10 0.19 0.05 0.11 0.04
Apr-10 0.06 0.03 0.10 0.05
Jul-10 0.06 0.05 0.19 0.10
Oct-10 0.07 0.05 0.16 0.13
Jan-11 0.07 0.03 0.09 <0.01
Apr-11 <0.01 <0.01 0.06 0.03
May-11 0.05 0.04
Jun-11 0.07 <0.01
Jul-11 0.06 0.04 0.35 0.39
Aug-11 0.10 0.09 0.53 0.21
Oct-11 <0.01 0.01 0.18
Nov-11 0.1 0.07
Dec-11 0.08 0.05
2009 Average 0.04 0.04 0.04 0.06
2010 Average 0.09 0.04 0.14 0.08
2011 Average 0.07 0.04 0.26 0.20
Average All Years 0.08 0.05 0.16 0.12

CCME Protection of Aquatic Life Guideline - 4 ng/L (unfiltered)
Quarterly sampling in accordance with Amended C. of A. #3960-704K2G, dated March 13, 2009

0.60

NORTH GRANNY CREEK - METHYL MERCURY (Filtered)

e |5 Filtered

0.50

0.40

e [ 5 Filterecd

1

0.30

0.20

Concentration (ng/L)

L

Q,\N SN

eﬂ‘x@ “’iﬁ‘ G

different value
than Table 29b
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TABLE 13a

TOTAL MERCURY - NAYSHKOOTAYAOW AND ATTAWAPISKAT RIVERS
(unfiltered; concentrations in ng/L)

amec”

Naysh. R. Naysh. R. Playsin Monument | oo, vapiskatR. | AttawapiskatR. | AttawapiskatR. | AttawapiskatR.
4 Downstream Channel A-4
Rate Hpstream Middle (NayshRivup | {(NayshRiv A1 e Add {Att Riv dn
{Naysh Rivup) | {(Naysh Riv dn) Att Riv) Control) (Att Rivup 2) | (Att Rivup A2-1) | (Att Rivdn A3-1) Naysh Riv)
Feb-08 148 147 533 0.81 B.75 2.19 10.50 2.20
May-08 4.31 458 3.30 3.15 3.41 3.64 3.64 361
Aug-08 1.98 2.14 2.28 213 1.91 2.32 2.09 1.82
Oct-08 2.30 2.31 253 1.86 1.93 1.25 1.72 1.79
Jan-09 1.39 1.19 2.00 1.07 1.39 2.09 2.35 1.34
Feb-09 - - - - - 2.17 1.84 -
Mar-09 - - - - - 1.36 1.28 -
Apr-09 - 1.00 147 0.69 1.36 1.26 193 122
May-09 5726 - - - - 4.17 3.19 -
Jun-09 - - - - - 2.81 257 -
Jul-09 2.80 258 247 2.83 3.58 3.23 348 350
Aug-09 - - - - - 1.69 1.79 -
Oct-09 0.80 0.70 133 1.07 1.58 1.25 1.39 135
Nov-09 = 5 . - . 1.07 113 -
Dec-09 = = . - - 0.81 0.96 -
Jan-10 E = - . - 1.20 152 .
Feb-10 1.39 1.1 150 1.03 1.76 1.43 1.93 152
Mar-10 2 2 . s - 1.67 1.80 y
Apr-10 E - - 1.60 - 2.13 231 .
May-10 254 221 217 « 2.58 2.68 282 277
Jun-10 = E - < = 0.70 0.94 <
Jul-10 128 1.0 112 1.10 1.40 1.08 087 0.90
Aug-10 : : . s z 2.50 1.89 :
Sep-10 = - = = - 1.23 1.12 =
Oct-10 1.27 1.35 1.28 1.30 1.31 1.71 1.24 1.26
Nov-10 : : e 2 ¢ 1.52 1.28 :
Dec-10 E E e 2 ¢ 217 1.35 2
Jan-11 0.86 0.86 0.98 0.74 1.07 1.31 1.10 1.05
Feb-11 - - - - - 1.12 1.39 -
Mar-11 - - - - - 267 1.22 -
Apr-11 0.69 0.66 1.30 0.68 0.70 2.18 0.93 0.77
May-11 - - - - - 3.20 383 -
Jun-11 - - - - - 1.76 1.90 -
Jul-11 1.16 1.46 167 214 1.36 142 1.43 1.44
Aug-11 - - - - - 148 1.55 -
Sep-11* - - - - - - - -
Oct-11 1.80 2.53 2.09 2.99 - 2.85 1.99 1.95
Nov-11 - - - - - 1.79 2.09 -
Dec-11 = = = - - 351 1.23 -
Average 2009 2.56 1.37 1.82 142 1.98 1.99 1.99 1.85
Average 2010 162 1.44 152 1.26 176 167 1.59 1.61
Average 2011 1.15 138 151 1.64 1.04 212 1.70 1.30
Average All Years 1.96 1.70 2.05 1,57 2.27 1.96 2.04 1.78

CCMWE Prote-ct\on of Aquatic Life Guideline - 26 ng/L

Sampling locations and frequency governed by Amended C. of A #3960-7QAK2G, dated March 13, 2009
Bracketted sampling notations are field identifications
T Samples discarded as a result of lab miscommunication
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TABLE 13b

TOTAL MERCURY - NAYSHKOOTAYAOW AND ATTAWAPISKAT RIVERS
{filtered; concentrations in ngfL)

amec”

Naysh. R. Naysh. R. D?:qy_:l;e:“m Mg::nr:fl“ Attawapiskat R | Attawapiskat R | Attawapiskat R. Attawi{’_:"'kat £
oty pstredin Middie (Naysh Riv up Att| (Naysh Riv a1 2 £ (Att Riv dn Naysh
(Naysh Rivup) | (Naysh Riv dn) i Contion (AttRivup2) | (AttRivup A2-1) | (AttRivdn A3-1) i
Feb-08 15 112 231 0.69 236 212 173 197
Wiay-08 271 271 235 257 262 258 250 764
AUC-08 166 771 789 768 157 153 153 149
Ort-08 179 779 790 172 1.60 724 739 139
Jan-09 0.96 0.99 199 080 114 158 149 117
Feb-09 7 : ; g : : ) :
Mar-09 - - - - - - - -
Apr-09 - 078 076 067 108 IRE 136 106
Wiay-09 240 - - - - 211 207 -
Jun-09 - } } - } 103 1.84 }
Jul09 149 743 150 175 236 182 203 234
ALG-09 - : B - ; 70 727 -
Sep-09 - : : S : 132 153 ;
Oct-09 080 058 086 080 105 105 102 094
Nov-09 = p : E : 0.76 069 :
Dec09 : : E E - 0.67 0.68 :
Jan-10 z : E E z 741 749 :
Feb-10 0.85 0.55 .08 .50 121 1.47 .64 149
Mar10 : E E g : I T30 !
Apr-10 Z : z 105 : 145 158 g
Wiay-10 178 159 T8 - 1.69 177 1.9 164
Jun-10 - } } - } 0.60 069 }
JuL10 074 074 073 070 077 072 155 063
Aug-10 - } } - } 1.62 159 }
Sep-10 N - - N - 0.86 071 -
Tt10 o7 E 710 TS 777 724 737 T30
Nov-10 : : : E : 1.04 139 :
Dec10 . p P s : 0.98 0.54 p
Jan-11 082 059 062 051 0.92 0.98 089 0.99
Feb-11 : : E E : 0.85 0.54 :
Mar 11 : : E E : 1.05 0.58 :
Apr1 068 046 112 0.37 067 0.78 0.73 0.4
Wiay-11 = : g ? : 799 206 :
Jun-11 7 z z g : .18 1.21 z
QUL 15 715 78 054 178 0.5 088 0.a0
Aug-11 - - ; - ; =001 098 }
Sep-117 - - - - - - - -
Oct 11 135 153 157 172 135 173 731 133
Nov-11 - - - - - ) 123 -
Dec-11 - - - - - .00 0.51 -
Average 2009 T4 057 128 To1 141 1.3 139 128
Average 2010 058 101 104 083 121 T2 129 132
Average 2011 055 053 113 REE] 1.08 118 1.10 1.04
Average All Years 125 119 139 110 1.43 131 132 1.40

CCME Protection of Aguatic Lif

e Guideling - 26 ng/L

Sarmpling locations and frequency governed by Amended C. of A #3980-724K23, dated March 13,2009

Bracketted sampling notations are field identifications
*Samples discarded as & result of lab miscommunication
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TABLE 14a

METHYL MERCURY - NAYSHKOOTAYAOW AND ATTAWAPISKAT RIVERS
(unfiltered; concentrations in ng/L)

amec”

Naysh. R. Naysh. R. Nageh. B Monument | .\ wapiskat R. | Attawapiskat R. | Attawapiskat R, | AttaWapiskat R.
4 Downstream Channel A4
Date Upstreany Migielle (Naysh Rivup Att| (Naysh Riv R Az2 A {Att Riv dn Naysh
(Naysh Riv Up) | (Naysh Riv DN) Riv) Control) (Att Rivup 2) | (Att Rivup A2-1) | (Att Riv dn A3-1) Riv)
Feb-08 0.03 0.03 0.09 0.04 0.14 0.05 0.20 0.04
May-08 0.04 0.04 0.01 0.08 0.06 0.07 0.05 0.04
Aug08 0.0 0.07 0.11 0.14 0.06 0.05 0.03 0.04
Oct-08 0.06 0.05 0.07 0.06 0.04 0.02 0.03 0.02
Jan-09 0.03 0.02 0.04 0.05 0.02 0.04 0.03 0.02
Feb-09 - - - - - - - -
Apr-09 - 0.03 0.02 0.02 0.03 0.02 <0.01 0.03
May-09 0.03 . . . . 0.02 0.02 .
Jun-09 - - - - - 0.10 0.07 -
Jul-09 0.05 0.05 0.03 0.03 0.04 0.04 0.10 0.02
Oct09 0.06 0.05 0.05 0.10 0.09 0.06 0.05 0.10
Nov-09 - < E - . 0.04 0.05 <
Dec09 - : : - 2 0.08 0.10 :
Jan-10 s : : s : 0.09 0.08 :
Feb-10 0.20 0.04 0.03 0.02 0.04 0.05 0.07 0.03
Mar-10 - - - - - 0.06 0.03 -
Apr-10 - - s 0.07 - 0.06 0.06 -
May-10 0.05 <0.01 0.05 - <0.01 0.02 0.05 0.01
Jun-10 o : B - o 0.08 0.05 :
Jul-10 0.02 0.10 0.11 0.14 0.15 0.04 0.12 0.09
Aug-10 - - - - - 0.08 0.07 -
Sep-10 - - - - - 0.04 0.04 -
Oct10 0.04 0.05 0.05 0.14 0.03 0.03 0.04 0.03
Nov-10 - < . - . 0.07 0.04 <
Dec-10 - : . - 2 <0.01 0.04 :
Jan11 0.03 0.03 0.01 0.05 0.04 0.04 0.03 0.04
Feb-11 - - - - - <0.01 0.01 -
Mar-11 - - - - - 0.03 0.01 -
Apr-11 - - . - - 0.06 0.03 -
May-11 - < . - . 0.07 0.05 <
Jun-11 - : . - 2 0.03 0.03 :
Jul-11 0.07 0.06 0.08 0.13 0.05 0.05 0.05 0.03
Aug-11 - - - - - 0.07 0.07 -
Sep-11* - - - - - - - -
Oct.11 0.27 0.08 0.08 0.12 - 0.10 0.07 0.04
Nov-11 - < . - . 0.07 0.06 <
Dec-11 - : . - 2 0.07 0.04 :
Average 2009 0.04 0.04 0.03 0.05 0.04 0.05 0.05 0.04
Average 2010 0.08 0.05 0.06 0.09 0.08 0.05 0.06 0.04
Average 2011 012 0.05 0.05 0.10 0.05 0.06 0.04 0.04
Average All Years 0.07 0.05 0.06 0.08 0.06 0.05 0.05 0.04

CCME Protection of Aquatic Life Guideline - 4 ng/L {unfiltered )
sampling locations and frequency governed by Ammended C. of A #3860-7Q4K2G, dated March 13, 2009

Bracketted sampling notations are field identifications

* Samples discarded as a result of lab miscommunication
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TABLE 14b

METHYL MERCURY - NAYSHKOOTAYAOW AND ATTAWAPISKAT RIVERS
(filtered; concentrations in ngiL)

amec”’

Naysh. R. Naysh. R. Sl Monument | . wapiskat R. | Attawapiskat R. | Attawapiskat R | Atawapiskat R
4 Downstream Channel A4
Date Hpstuam Middle (Naysh Riv up Att|  (Naysh Riv gl Ae A2 (Att Riv dn Naysh]
{(Maysh RivUp) | (Naysh Riv DN Riv) Control) (Att Riv up 2) (Att Riv up A2-1) | (Att Riv dn A3-1) Riv)
Feb-08 0.0 0.02 0.03 0.05 0.04 0.05 0.05 .04
Way-08 001 0.05 0.02 0.06 0.01 0.03 0.02 0.05
AUg 0B 0.05 0.05 0.06 0.10 0.04 0.02 0.05 0.03
OCt0B 0.03 0.02 0.03 0.04 0.03 0.02 0.02 0.02
Jan-09 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02
Feb09 z : : . . : 2 :
Apr-09 } 0.01 0.01 0.01 0.0z 0.02 0.05 001
Wlay-09 0.0 } } } : 0.03 0.05 :
Jun-09 - ; : 5 ; 0.03 0.05 :
Ju09 0.04 0.10 SR 007 0.15 0.03 0.0 0.05
AUg09 : : : : : 0.05 0.05 :
OCL09 0.07 0.04 0.06 0.04 0.04 0.05 0.06 0.07
Nov-08 : : : : : 0.03 0.15 :
Dec.09 : ; : : : 0.08 0.09 -
Jan-10 > - : > > 001 0.04 p
Feb10 001 0.05 0.09 0.03 0.04 0.07 0.05 0.04
Mar10 } } } } } 0.05 0.05 }
Apr10 } } } 0.05 ) 0.04 0.0 }
Wiay-10 0.04 0.12 0.04 = 0.05 0.03 0.04 0.05
Jun-10 2 : : : 2 0.01 0.02 :
10 0.05 0.06 0.05 007 <001 003 0.04 .04
Aug 10 } } : } : T.04 0.0 }
Sep-10 - ) ) ) ) 0.03 0.02 }
OCE10 0.05 0.04 0.05 010 0.04 0.03 0.04 0.03
Nov-10 : : : : : 0.02 =0.01 .
Dec 10 : E z : : 0.04 0.0 E
Jan-11 0.1 0.01 <001 0.05 0.0z <0.01 0.02 oot
Feb-11 } } - ; ; <0.01 0.01 }
TR - : : : : 001 0.01 -
Apri1 - : : : : oo 0ol p
May-11 : : : : : 0.02 0.01 z
Jun-11 } } } } } 001 0.02 }
RE 0.04 0.05 0.05 0.05 0.0z 0.02 0.02 0.05
Aug-11 : : : : : 0.07 0.07 ;
Sep-117 : : : - - : : :
Ot 11 0.06 0.06 0.07 011 0.05 0.06 0.04 0.04
Nov-11 } } ; } } 0.04 0.4 }
Dec 11 : : } } } 001 0.05 ;
Average 2009 0.06 0.05 0.05 0.03 0.06 0.04 0.05 0.03
Average 2010 0.04 0.07 0.05 0.06 0.03 0.03 0.03 0.04
Average 2011 0.04 0.04 0.06 0.06 0.03 0.03 0.03 0.03
Average All Years 0.04 0.05 0.05 0.05 0.04 0.03 0.03 0.03

CCMWE Protection of Adguatic Life Guideline - 4 no/ (unfiltered)
Sampling locations and frequency governed by Ammended C. of A, #3960-7 QdkZ2G, dated March 13, 2009

Bracketted sampling notations are field identifications

* Samples discarded asa result of lab miscommunication

000274



amec”

TABLE 13
MERCURY CONTENT IN WELL FIELD DISCHARGE
{concentrations in ng/L)

Total Mercury Methyl Mercury
Date Wells in Production
Unfiltered Filtered Urfiltered Filtered
MNow-07 1:33 1.32 =0.01 =0.01 VOWW-B, 11 and 22
Dec-07 1:33 095 0.01 0.01 VOW-B, 11 and 22
Jan-08 0.87 061 0.01 0.01 VOW-8, 11,15, 17 and 22
Feb-08 1.55 127 <0.01 0.01 VOW-8, 11 and 22
har-08 0.70 069 <0.01 0.01 VOW-8, 11,15, 17 and 22
Apr-08 0.84 0.69 0.02 0.02 VOW-7, 11,15, 17 and 22
hlay- 08 0.78 0.63 <0.01 <0.01 VOW-7, 11,15, 17 and 22
Jun-08 0.72 0.60 VOW-7, 11,15, 17 and 22
Jul-08 0.65 047 0.01 0.01 VOW-8, 11,15, 17 and 22
Aug-08 263 099 VOW-8, 11,15, 17 and 22
Sep-08 067 057 VOW-8, 11,15, 17 and 22
Qct-08 2.20 2.01 <0.01 <0.01 VEW-3, 8,7, 11, 15, 17 and 22
MNow-08 1.00 092 =0.01 <0.01 VOW-3, 8,7, 11, 15, 17 and 22
Dec-08 1.34 1.07 0.01 0.01 VOW-3, 8,7, 11, 15, 17 and 22
Jan-09 143 1.14 VOW-3, 6,7, 11, 15, 17 and 22
Feb-09 171 154 VOW-3, 6,7, 11, 15, 17 and 22
har-09 173 157 VOW-3, 6,7, 11,15, 17 and 22
Apr-038 242 2.24 0.01 0.01 VOW-3, 8,7, 11, 15, 17 and 22
hlay- 03 253 0.94 0.02 VOW-3, 8,7, 11, 15, 17 and 22
Jun-08 0.72 1.78 0.04 VOW-3, 8,7, 11, 15, 17 and 22
Jul-08 1.69 075 0.09 0.01 VOW-3, 6,7, 11, 15, 17 and 22
Aug-09 422 2.09 0.01 VOW-3, 6,7, 11,15, 17 and 22
Sep-08 077 132 VOW-3, 6,7, 11,15, 17 and 22
Qct-08 0.63 023 0.02 0.01 VOW-3, 8,7, 11, 15, 17 and 22
MNow-03 0.02 VOW-3, 8,7, 11, 15, 17 and 22
Dec-038 0.34 0.15 0.08 0.12 VOW-3, 8,7, 11, 15, 17 and 22
Jan-10 1.08 <0.01 0.06 0.03 VOW-3, 6,7, 11,14 15 17 and 22
Feb-10 1.54 037 VOW-3,6,7, 11,14 15 17 and 22
har- 10 120 056 VOW-3,6,7, 11,14 15 17 and 22
Apr-10 1.03 0.01 0.01 <0.01 VOW-3, 6,7, 11,14, 15, 17 and 22
lay- 10 1.03 046 VOW-3, 6,7, 11, 14, 15, 17 and 22
Jun-10 0.62 0.01 VOW-3, 6,7, 11, 14, 15, 17 and 22
Jul-10 092 023 0.01 0.01 VOW-3,6,7, 11,14 15 17 and 22
Aug-10 1.10 053 VOW-3,6,7, 11,14 15 17 and 22
Sep-10 135 040 VOW-3,6,7, 11,14 15 17 and 22
Qct-10 1.61 0.30 <0.01 <0.01 VW3, 6,7, 11,14, 15, 17 and 22
Mow-10 115 042 VOW-3,6,7, 11, 14, 15, 17 and 22
Dec-10 0.9 046 VOW-3,6,7, 11,14 15 17 and 22
Jan-11 1.04 041 <0.01 0.05 VOW-8, 7, 11,12, 14, 15, 17, 18 and 22
Feb-11 133 121 VOW-8, 7, 11,12, 14, 15, 17, 18 and 22
Mar-11 1.73 0.63 VOW-B, 7, 11,12, 14, 15, 17, 18 and 22
Apr-11 1.28 0.62 VOW-B, 7, 11, 12, 14, 15, 17, 18 and 22
hlay-11 1.48 042 YOW-B, 7, 11, 12, 14, 15, 17, 18 and 22
Jun-11 164 042 VOW-2,6,7, 11, 12, 14, 15 17, 18and 22
Jul-11 141 039 0.01 0.01 VOW-2,6,7, 11,12, 14, 15 17, 18 and 22
Aug-11 1.05 0.31 021 <0.01 VOW-2, 7, 11,12, 14, 15, 17, 18 and 22
Sep-11 VOW-2,6,7, 11,12, 14, 15, 17, 18 and 22
Oct-11 6.36 0.35 0.01 0.01 VOW-2,6,7, 11,12, 14, 15, 17, 18 and 22
Mow-11 440 032 VOW-2,6,7, 11,12, 14, 15, 17, 18 and 22
Dec-11 1.05 023 VOW-2, 8,7, 12, 14, 15, 17, 18 and 22
Average 2009 1.85 1.25 0.04 0.03
Average 2010 1.12 0.31 0.02 0.02
Average 2011 2.07 0.48 0.08 0.02
Averaae All Years 148 074 0.03 0.0_2
CEQG-PAL: Total Mercury - 26 ngrl; Methyl Mercury - 4 noiL
Well Field Total Hg Filtered
2.50
*
5 200 Py *
2 * y=-0.0006x + 24.235
b=t 150 20 R*= 0.2184
8 . . g . e
£ e —————
§ L - v ‘\
5 0, 0
5o —— . ® °.°'°‘°*-.-...‘
L N *
0.00 > —o—

A S A T L

Date

Well Field Methyl Hy - Filtered

0120 £

y=7E-06x- 02549
RE— [0 OME

Ceoncentration (ngiL)
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TABLE 16a

TOTAL MERCURY -INDIVIDUAL MINE DEWATERING WELLS

(unfiltered: concentratiens in ng/L)

Date VDW-2 VDW-3 VDW-§ VDW-7 VDW-11 VDW-12 VDW-14 VDW-15 VDW-1T VDW-18 VDW-22
Nov-07 - - - - - - - - - - -
Dec-07 - - 007 " 131 - . - - F 308
Tar-0a = = 006 - 64 z z 25 009 E S
Feb-08 = = (R E T4l T E 3 = E ERE
War0s B B 033 B PR B B 022 028 B 326
Apr-06 - - g 5 189 - - 064 031 F 427
Jul-08 = = 014 - FRE] z T 020 019 E ERE]
Oct-08 E 003 005 047 386 T z 007 006 E G52
Tar-0g - 04 002 025 EREE] - - no7 BRI - G 56
Apr-09 - iG] 005 5 534 - - iG] BRI F 559
Jul-09 = 074 052 T 350 z T i) 085 E 457
Oct-09 E 014 063 016 156 T z 01 009 E 161
Tar-10 - <001 =001 <001 EE] - (iG] <001 =001 - G 80
Apr-10 - <001 <001 <001 759 - <001 <001 <001 F 332
Jul-10 = 012 009 028 300 z 008 iG] 024 E 36
Oct10 E <001 001 k] 431 T <001 <001 <001 035 518
Tar-i1 - B - ] 354 T35 20 <001 ] il S
Apr-T1 - - 039 072 376 737 07 a4 066 040 752
Jul11 085 = E 057 515 718 nar 079 025 039 ERE]
Oct11 059 E 060 208 135 15 275 067 055 095 121 15 86

Average 2009 f 024 031 051 7.53 B z 0.30 029 - 453
Average 2010 : 0.04 0.03 0.08 3.32 - 5 0.01 0.07 - 3.91
Average 2011 072 - 0.50 0.50 4.08 192 0.58 045 047 0.50 3.92
Average All Years 072 0.13 0.19 0.49 2.86 1.92 0.30 0.26 0.25 047 3.99
TABLE 16b
IOTAL MERCURY - INDIVIDUAL MINE DEWATERING WELLS
(filtered; concentrations in ng/L)

Date VDW-2 VDW-3 VDW6 VDW-7 VDW-11 VDW-12 VDW-14 VDW-15 VDW-17 VDW-18 VDW-22
Nov-07 5 5 0,00 E 107 g 5 ] 5 Z 2.36
Dec-07 5 5 0.08 = 0.96 5 E 3 5 E 2.27
Jan-0g . . 0.05 ” 101 5 i 0.08 012 B 187
Feb-08 E E 010 = 117 % : 5 = E 2.74
Mar-08 = = 0.25 5 014 3 T 0.09 0.7 E 2.92
Apr-08 5 5 E @ 1.21 E E 0.18 0.35 E a.71
Jul-08 . : 018 ” 156 . i 0.15 018 B 1.82
Oct-08 = 005 0.06 041 *174 2 5 0.09 0.06 E 5.09
Jan-03 £ 002 0.01 019 2.30 g z 0.05 0.09 E 463
Apr-09 5 0.04 0.06 | 3.34 E E 0.03 0.08 E 5.28
Jul-09 . 061 0,62 060 112 . i 058 045 B 0.95
Oct03 = 0.09 0.34 0.10 049 2 5 0.36 0.08 E 0.38
Jan-10 £ 0.01 0.01 <001 053 . 0.01 <001 <0.01 E 062
Apr-10 E <001 <0.01 <0.01 0.82 E <001 <001 <0.01 E 057
Ju-10 . 0.10 0.06 01 042 . 0.20 0.03 012 B 045
Oct10 = 0.39 0.36 042 0.75 < 5 0.01 0.01 0.01 0.01
Jan-11 £ E 0.01 0.23 0.88 048 040 0.01 £ 0.01 073
Apr-11 2 5 0.01 0.36 0.60 046 054 0.01 0.38 0.37 110
Juk-1 001 . B 0.01 0.01 0.01 0.01 0.01 0.01 0.01 1.86
Oct11 0.01 = 0.01 0.01 0.73 054 0.01 0.01 0.35 0.35 1.08

Average 2009 - 0.19 0.26 0.30 1.81 - - 0.22 0.18 - 2.81
Average 2010 - 0.13 0.1 0.14 0.63 - - 0.02 0.04 - 0.41
Average 2011 0.01 - 0.01 0.16 0.61 0.37 0.24 0.01 0.25 0.19 1.19
Average All Years 0.01 0.15 0.13 0.21 1.02 0.37 0.17 0.10 0.15 0.15 2.07

*Remaoved from calculations used for averages

GCME Protection of Aguatic Life Guideline - 26 ngfL

Average values for VDW-11 exclude the anomalous Oct 2008 values

Sampling locations and frequency governed by Amended C. of A #3960-7 Q4 K2 G, dated March 13,2009

amec”’
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TABLE 17a

METHYL MERCURY - INDIVIDUAL MINE DEWATERING WELLS
(unfiltered: concentrations in ngiL)

Date VDW-2 VDW -3 VDW-§ YDW-7 YDW-11 vDW-12 VDWW -14 YDW-15 VDW-17 VDWW -18 VDW-22
MNoy-07 - - - - - - - - - - -
Dec-07 - - <0.01 - 0.01 - - - - - 0.01
Jan-08 - - 0.01 - 0.01 - - 0.01 0.01 - 0.01
Feb-08 - - <=0.01 - <0.01 - - - - - <0.01
Mar-08 - - 0.02 - 0.02 - - 0.02 0.01 - 0.02
Apr-08 - - - - 0.01 - - 0.01 <0.01 - =0.01
Jul-08 - - 0.01 - 002 - - 002 0.02 - 0.01
Cct-08 - =0.01 0.01 0.01 0.01 - - =0.01 0.01 - 0.01
Jan-09 - - - - - - - - - - -
Apr-09 - 0.01 0.01 - 0.02 - - 0.02 <=0.01 - =0.01
Jul-09 - 0.03 - - 0.01 - - - - - -
Cct-09 - 0.01 0.01 0.01 0.01 - - 0.01 0.01 - 0.04
Jan-10 - 0.04 0.03 0.07 0.07 - 0.03 0.08 0.20 - 0.08
Apr-10 - 0.01 0.05 0.01 0.01 - <0.01 =0.01 0.02 - 0.01
Jul-10 - 0.02 0.01 =0.01 <=0.01 - =0.01 0.03 <=0.01 - <=0.01
Oct-10 - 0.01 <0.01 =0.01 0.01 - =0.01 <=0.01 <0.01 0.03 <=0.01
Jan-11 - - 0.01 0.02 <=0.01 <0.01 <0.01 <=0.01 <0.01 <0.01 0.01
Apr-11 - - <0.01 =0.01 =0.01 - - 0.55 <0.01 - 0.03
Jul-11 0.01 - - =0.01 0.03 0.01 0.01 0.01 <0.01 0.01 0.01
Oct-11 0.01 - 0.04 0.01 0.01 <0.01 <0.01 =0.01 <0.01 0.06 0.01

Average 2009 - 0.02 0.01 0.01 0.01 - - 0.02 0.01 - 0.02
Average 2010 - 0.02 0.03 0.03 0.02 - - 0.03 0.06 - 0.02
Average 2011 0.01 - 0.02 0.01 0.02 0.01 0.01 0.14 <0.01 0.03 0.01
Average All Years 0.01 0.02 0.02 0.02 0.02 0.01 0.01 0.05 0.02 0.02 0.02
TABLE 17b
METHYL MERCURY - INDIVIDUAL MINE DEWATERING WELLS
(filtered; concentrations in ngiL)

Date VDW-2 VDW-3 VDW-6 VDW-7 VDW-11 VDW-12 VDWW -14 VDW-15 VDW-17 VDWW -18 VDW-22
Mov-07 - - 0.01 - 0.01 - - - - - <0.01
Dec-07 - - 0.01 - =0.01 - - - - - 0.01
Jan-08 - - 0.01 - 0.01 - - 0.01 0.01 - 0.01
Fep-09 - - 0.01 - 0.01 - - - - - 0.01
Mar-09 - - <0.01 - 0.01 - - 0.01 0.01 - 002
Apr-08 - - - - 0.01 - - 0.02 0.01 - 0.02
Jul-08 - - 0.02 - <0.01 - - 0.01 0.01 - 0.02
Oct-08 - 0.01 <=0.01 =0.01 =0.01 - - 0.01 0.01 - 0.01
Jan-09 - - - - - - - - - - -
Apr-09 - 0.01 0.02 - 002 - - 002 0.01 - 002
Jul-09 - 0.08 0.18 - 0.08 - - 0.03 0.14 - 0.03
Cct-09 - 0.01 0.01 0.01 0.01 - - 0.01 0.01 - 0.01
Jan-10 - 007 0.02 0.04 =0.01 - 0.04 0.01 0.02 - 0.01
Apr-10 - 0.01 0.01 <0.01 0.02 - <0.01 <0.01 0.01 - <0.01
Jul-10 - 0.01 0.02 0.01 0.01 - 0.04 <=0.01 0.01 - <=0.01
Cct10 - 0.01 0.01 0.01 0.01 - =0.01 =0.01 <0.01 0.05 =0.01
Jan-11 - - 0.04 =0.01 =0.01 <0.01 =0.01 =0.01 <0.01 =0.01 =0.01
Apr-11 - - <0.01 <0.01 =0.01 - - =0.01 0.01 - =0.01
Jul-11 0.01 - - <0.01 <0.01 <=0.01 <0.01 0.01 <=0.01 <0.01 <0.01
Oct-11 0.01 - 0.04 <0.01 0.01 <0.01 <0.01 =0.01 <0.01 0.05 =0.01

Average 2009 - 0.02 0.07 0.01 0.03 - - 0.02 0.05 - 0.02
Average 2010 - 0.03 0.01 0.02 0.01 - - 0.01 0.01 - 0.01
Average 2011 0.01 - 0.03 0.01 0.01 0.01 0.01 0.01 <0.01 0.02 0.01
Average All Years 0.01 0.02 0.03 0.01 0.01 0.01 0.02 0.01 0.02 0.03 0.01

MNotes:

CCME Praotection of Aguatic Life Guideline - 4 nofl (unfiltered)
Samping 10Catons and Trequency governea oy Amenaen L. or A. #3860-704K2G, dated March 13, 2009

amec”’

000277



TABLE 18

SPECIES-SPECIFIC CPUE FOR ELECTROSHOCKING
BY LOCATION DURING 2011

amec

||Waterb0dy Attawapiskat River Nayshkootayaow River North Granny Cr. | Catch (n)
||Sample Area ATTUS* ATTNF* ATT-FF* NAY-DS-STG* | NAY-USST3* NGC*
||Date (mm/ddiyy) 27/08/11 28/08M11 04/09/11 3170811 30/08111 04/09/11
IEIextroshocking Seconds 7740 11761 12089 7100 4424 1010
Burbot 0.00 0.04 0.00 0.00 0.00 0.00
. |Brook Stickleback 0.00 0.00 0.00 0.00 0.07 0.40
§ Northern Redbelly Dace 0.00 0.00 0.00 0.00 0.00 0.00
*'E Blacknose Shiner 0.00 0.00 0.11 0.00 0.00 0.00 13
§ Blacknose Dace 0.00 0.00 0.00 0.01 0.11 0.00
% Emerald Shiner 0.06 0.00 0.00 0.00 0.00 0.00
< |Mottled Sculpin 0.05 0.14 0.08 0.07 0.11 0.00 41
% Slimy Sculpin 0.01 0.07 0.01 0.00 0.00 0.00 10
.g Pearl Dace 0.14 0.13 0.11 0.58 0.90 0.00 120
% Johnny Darter 0.04 0.05 0.02 0.01 0.05 0.00 14
E lowa Darter 0.00 0.03 0.00 0.00 0.00 0.10 4
: Logperch 0.01 0.03 0.03 0.07 0.16 0.00 21
& [Trout Perch 3.15 1.01 1.03 0.58 0.32 0.00 543
Z Longnose Dace 0.00 0.00 0.01 0.01 0.00 0.00 2
933: Northern Pike 0.06 0.12 0.06 0.00 0.02 0.00 27
t?f Shorthead Redhorse Sucker 014 0.00 0.05 0.00 0.00 0.00 17
% Longnose Sucker 0.10 0.21 0.00 0.00 0.00 0.00 33
é’. Walleye 0.39 0.06 0.39 0.03 0.00 0.00 86
Lake Sturgeon 0.01 0.00 0.00 0.00 0.00 0.00 1
White Sucker 0.14 0.25 0.10 0.15 0.45 0.00 83
CPUE Total 4.33 1.69 1.35 1.52 212 0.50 1038
Note

* - Comprised of multiple capture events
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TABLE 19
SPECIES-SPECIFIC CPUE IN MINNOW TRAPS
BY LOCATION DURING 2011

amec-

aterbody North Granny Cr. South Granny Cr. Tributary 5A Catch (n)
Sample Area NGC* SGC* ST-5A
Date (mm/dd/yy) 9/1/2011** 31-Aug-11 01-Sep-11
Total Trap Hours (# traps*hours) 1080 31 287
Pearl Dace 0.251 0.007 0.912 538
Finescale Dace 0.060 0.000 0.254 138
Northern Redbelly Dace 0.015 0.000 0.031 25
hite Sucker 0.004 0.001 0.132 43
Longnose Sucker 0.001 0.000 0.000 1
Johnny Darter 0.006 0.000 0.000 7
BrookStickleback 0.000 0.000 0.014 4
CPUE Total 0.337 0.008 1.343 756
Note

* - Comprised of multiple capture events

** - Also included samples collected from July 15to 17, 2011
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TABLE 20

SPECIES-SPECIFIC CPUE IN SEINE NETTING

BY LOCATION DURING 2011

amec”’

EWalterbody North Granny Creek South Granny Creek Catch (n)
Sample Area NGC* sSGC
Date (mm/dd/yy) 16/07/11 15/07M11
[Effort (# of Seine Hauls) 2 2
Pearl Dace 25 32.5 35
CPUE Total 2.50 32.50 35

Note

* - Comprised of multiple capture events
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TABLE 21

SUMMARY OF PRESENTED FISH BODY BURDEN COMPARISONS

amec

Sampling Area / Waterbody

Species Investigated

NGC / SGC / ST-5A

Pearl Dace

NAY-US-ST3/NAY-DS-T6 / MC

Pearl Dace, Trout-Perch

ATT-US/ATT-NF /ATT-FF/ ATT-COM

Trout-Perch
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TABLE 22
PEARL DACE DESCRIPTIVE STATISTICS

Vage Aras Sample Total Length (mm) Round YWeight (g) Total Hg (LHglg)
Size (n) | Mean | SE | Min | Max | Median | Mean | SE | Min | Max | Median | Mean| SE Min | Max | Median
NAY-DSE 4 JI75]814] 57 | 95 795 443 [125]1567| 7.23 4.48 00saj0010f0030(0074) 0068
2003 NG 7 305711661 48 | 118 33 535 |166])113[1358] 5.18 0176 10,014 {0108 [ 0.226] 0.183
SGEC 5 0001780 67 | 112 39 680 |182])1236[1224] 570 015110013 (0115[0.194] 0148
ST-54 30 43.071289] 31 35 45 113 [020]020] 453 075 005910004 0022[0108] 0058
ATT-US g 331611561 26 | 36 345 033 |1004]018[ 042 0.34 0.03310002{0028(0.042] 0.032
ATT-FF 14 4393]18498] 27 [ 159 345 349 |1300)017 {4374 310 0.07210008|0042[0163) 0.063
NAY-US-5T3 23 472612492 26 [ 71 52 1.04 [015]015] 265 144 0.04210002f0025[ 0064 0042
2009 MNAY-DS6 17 43911384 22 [ 71 51 097 |019]007| 280 1.12 004210004 |0025(0039) 0038
NG 18 4344 1377] 38 [ 104 44 145 |057 05111079 077 0066 10.005|0038[0.116] 0062
SGC 14 70531401 48 | 107 54 366 |0s2]110[1035] 270 0166 10027 |0040[ 0522 0198
ST-54 32 717216161 24 | 181 78 587 111710112783 464 0076100100011 (0227 0072
MNAY-US-5T3 30 44.33]1254) 34 [ 107 41 1.02 |035|028]1077] 058 0.05810002|0035[0081] 0058
NAY-DS6 29 40001083 30 [ 51 41 054 |004]024] 097 057 0067 10007 |0056[0235] 0074
2010 NGC 40 68451262 46 | 95 54 358 103910488 536 262 025910021 10101{06383] 0234
SGEC 40 650511482 44 | 43 62 267 |023]11.13] 6186 229 0168100130071 [{0431] 0141
ST-54 40 71001231 38 | 94 74 381 |034]1054] 817 3.41 0060100050018 [ 0163 0052
MAY-US-5T3 40 54001235 a0 | 77 60 158 |016]1032] 380 1.75 0064 §10003[0031{0103] 0064
NAY-DSE 41 4720012321 3 37 42 111 1018|023] 505 058 007010006 0036[0244) 0055
2011 NG 106 71321083 32 | 96 72 333 10111028 7.41 3.28 025000014 (0083[{0.724] 0324
SGEC 24 570312451 15 | 100 53:5 168 |024|1071] 7.74 1.14 0157 10020 {0034 [0.826] 0042
ST-54 40 376313348 56 | 138 34.5 664 |080)156[2168] 480 0109 10008|0026 (02600 0100

amec”
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TABLE 23
COMPARISON BY ANOVA OF TOTAL MERCURY (ARCSIN TRANSFORMED) BETWEEN LOCATION (2011)

. , .| ANOVA all Locations Tukeys Post-hoc Comparisons (alpha = 0.05)
Species Trophic Guild
F-value|P-value| P < 0.05 ATT NAYSH GC/ ST-5A
_ NGC # SGC,
Pearl Dace Invertivore | 103.67 [<0.001| Y — NAV-US ST =NAT-1 nec #sT58,
SGC = ST-5A

ATT-US # ATT-NF.
TiuEREreH nvertivere | 532 |<0.001] v | ATT.US=ATT.FE, | NAY-US-ST3 # NAY- —

ATT-NF = ATT-FF -
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TABLE 24

amec”

COMPARISON BY ANOVA OF TOTAL MERCURY
BETWEEN YEARS (2008 to 2011)

ANOVA all Years

Tukeys Post-hoc

Species Location g
P F-value| P-value| p< 0.05| Comparisons (alpha = 0.05)
2011 # 2008 # 2009
2008 = 2010
NGC 38.92 |<0001| v 011 % 2000 £ 2010
2010 # 2011
SGC 150 | 022 —
2008 = 2009 = 2010
Pearl D 3
safbace | SoA e |<0001) 2011 # 2008, 2009 or 2010
2011 # 2009 # 2010
NAY-US-sT3 | 1920 |<0001| v 2010 = 2011
2008 = 2009, 2010 and 2011
NAY-DS6 827 |<oo001| v 2011 # 2009 # 2010
2010 = 2011
2008 # 2009, 2011 2008
= 2010 2011
ATT-US 1854 |<0001| Y = 2009 £ 2010
2010 # 2011
2009 # 2010, 2011
ATT-NF 10867 | 0002 | Y il uen
Trout-Perch 2008 # 2000, 2010 or 2011
ATT-FF 2572 |<0001| Y 2009 = 2010, 2011
2010 # 2011
NAY-US-ST3 | 0489 | 0.62 N —
2008 # 2009, 2010 or 2011
NAY-DS6 5772 |<o0001| v 2011 # 2009 = 2010
2010 # 2011
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TABLE 25
SUMMARY OF STANDARDIZED LENGTHS AND EXTRAPOLATED
MERCURY BODY BURDENS FROM REGRESSION RELATIONSHIPS

Extrapolated Mercury Body Burden
Standardized ( =
Hg/g = ppm)
Size Group Species |Sample Area| Total Length
(mm)

2008 2009 2010 2011
NGC 0.161* 0.079 0.229 0.326*

Pearl Dace SGC 60 0.103 0.170* 0.146 0.178

ST-5A 0.063 0.065* 0.041 0.076

Small bodied ATT-US 0.091 0.052 0.111* 0.044
ATT-NF — 0.146* 0.074 0.060

Trout-Perch ATT-FF 50 0.112 0.098* 0.098 0.039

NAY-US-ST3 — — 0.047 0.081

NAY-DS6H 0.098 0.081 0.109* .040%

Notes

—" = insufficient data for relationship generation
* = Relationship not statistically significant
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TABLE 26
Granny Creek and Tributary 5A Background Methyl Mercury Water Quality
Concentrations (filtered, ng/L)

Date North Granny Creek | South Granny Creek Tributary 5A
Ds Ds
Jul-06 0.08 0.02
Oct-06 0.14 0.08
Jan-07 013 0.10
May-07 0.09 0.06
Jul-07 0.10 0.04
Oct-07 0.07 0.05
Jan-08 0.15
Feb-08 0.01 0.07 0.02
Mar-08 0.17
Apr-08 0.05 0.09 0.02
Jul-08 0.49 0.06 0.03
Oct-08 0.11 0.03 0.02
Jan-09 0.06 0.04 0.01
Apr-09 0.01 0.02 0.02
Jul-09 0.12 0.05 0.03
Oct-09 0.04 0.02 0.04
Jan-10 0.04 0.02 0.02
Apr-10 0.05 0.05 0.02
Jul-10 0.10 0.06 0.03
Oct-10 0.13 0.07 0.02
Jan-11 <0.01 0.11 0.05
Apr-11 0.03 <0.01 0.01
Jul-11 0.39 0.13 0.04
Oct-11 0.25 0.08 0.03
Average 2008 0.16 0.06 0.02
Average 2009 0.06 0.03 0.03
Average 2010 0.08 0.05 0.02
Average 2011 017 0.08 0.03
Average All Years 0.12 0.06 0.03
METHYL MERCURY VALUES (FILTERED)
0.6
—— [orth Granny Creek DS
0.5
= A —@— South Granny Creek DS
S 04
= e Tributary 54
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= 0.3
: A [
S 02
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TABLE 27 amec

TROUT-PERCH DESCRIPTIVE STATISTICS

asir disa Sample Total Length (mm) Round Weight (g) Total Hg (ug/q)
Size (n)|Mean| SE |Min|Max|Median]Mean| SE | Min | Max |Median|Mean| SE | Min | Max |Median
ATT-US 63 5464|333 27 | 115 36 2731045(1019]114.03] 049 |0.096| 0.005]|0.041|0.218] 0.081
2008 ATT-FF 24 78711251164 1101 725 | 503 |052]1237]11053] 354 ]0.164|0.008]0.106| 0.248 | 0.164
NAY-DS6 33 69.151247] 44 | 104 72 346 1035(08411012] 351 |0.176|0.012]0.072|0.358| 0.167
SGC 1 7700 — | 77| 77 77 472 | — (4721472 472 0182 — ]0.182]0.182] 0.182
ATT-US 20 59651497 30| 97 64 283 10591028] 879 | 236 ]0.058|0.004]0.030]0.113] 0.055
ATT-NF 35 3868|2211 231 70 34 076 0141016 3.04 | 037 ]0.196|0.037]0.040|0.760| 0.064
2009| ATT-FF 34 50.3214.011 29 |1 104 36 208 1047102711046 047 ]0.096|0.012]0.028]|0.339] 0.074
NAY-US-ST3 1 67.00] — | 67| 67 67 286 | — [286)286| 286 |0.065| — |0.065|0.065] 0.065
NAY-DS6 27 50931480] 24| 92 69 304 |0481019) 756 | 342 ]0.098|0.010]0.032|0.227] 0.093
ATT-US 58 47.9711.20] 30 | &1 46 114 1011]031] 514 | 093 |0.106|0.010|0.038]| 0.484| 0.091
ATT-NF 38 493210951 40 | &1 485 1117 |006|065] 212 1.07 ]0.074]0.002|0.054]|0.106| 0.070
2010| ATT-FF 50 57201223 35| 87 55 218 1026(1041) 592 151 ]0.097|0.002]0.064|0.132] 0.096
NAY-US-ST3 20 42.4011.04] 34 | 50 44 069 |005[040]1.05| 074 ]0.074|0.007]0.030|0.204] 0.070
NAY-DS6 31 5268|279 38| 87 45 1701029050 574 | 081 ]0.108]0.004]0.081]10.165| 0.104
ATT-US 103 |67.37|254| 33 | 124 69 399 |037(1008]118.73] 276 |0.062|0.004]|0.006|0.291] 0.056
ATT-NF 62 53.0311.27] 37| 89 52 1551015]034] 616 | 1.26 |0.065|0.002|0.03310.140| 0.063
2011 | ATT-FF 80 75291 256] 38 | 127 84 493 10431051119.37] 530 ]0.075|0.004]0.018|0.198] 0.074
NAY-US-ST3 14 54.931570] 34 | 100 52 236 |065(040) 917 | 144 ]0.087|0.013]0.048|0.236| 0.070
NAY-DS6 41 35021076 27 | 52 34 044 |0.04]1011]1 132 038 ]0.051]0.003]0.020] 0.096] 0.047

000287



ANNUAL SAMPLING PROGRAM AUGUST / SEPTEMBER 2011 RESULTS - CLUSTER $-1

TABLE 28a
MUSKEG MONITORING PROGRAM - STATISTICAL ANALY SIS OF CLUSTER PEAT HORIZON MERCURY PORE WATERS

TOTAL AND METHYL MERCURY PORE WATER
CONCENTRATIONS (ngiL)

Cluster - ata Methyl
Lacation Substrate/Condition | Well Name Mercury Mercury
{Filtered) (Filtered)
Feat- Domed Bog ME1-D 0.37 0.08
o Peat - Flat Bog ME-1-F 1.18 =0.01
FPeat- Horizontal Fen M3-1-H 0.30 0.01
Peat- Ribbed Fen W5-1-R 0.91 005
Peat- Domed Bog M3-2-D 469 0.01
3-2 Peat - Flat Bog W5-2-F 5.79 0.10
Peat- Ribbed Fen WS-2-R 4.60 006
Peat - Domed Bog MS-7-D 0.74 004
o7 Peat - Flat Bog W3-7-F 1.09 0.01
Peat- Horizontal Fen ME7-H 0.61 0.03
Peat- Ribbed Fen MS7-R 0.36 0.01
FPeat- Domed Bog ME8-D 1.20 .11
oq Peat - Flat Bog WS-5-F 4.34 0.16
Peat- Horizontal Fen ME8-H 0.01 0.01
Peat- Ribbed Fen ME-E-R 1.18 0.02
Peat- Domed Bog MS-9(13-D 0.01 0.01
59(1) Peat - Flat Bog ME-9(1)-F 0.69 <0.01
Peat- Horizontal Fen MS-9(13-H 0.71 0.04
Peat- Ribbed Fen MS-901-R 0.42 0.02
Peat- Domed Bog MS-9(23-D 0.93 0.01
s90) Peat - Flat Bog WS-9(2)-F 0.58 0.05
Peat- Horizontal Fen MS-9(2-H 0.01 0.01
Peat- Ribbed Fen MWS-9(21-R 5.16 0.18
FPeat - Domed Bog MWS-13-D 7.02 0.03
Peat - Flat Bog ME-13-F 1.83 0.19
=13 Peat - Horizontal Fen MS-13-H (BE:S ) 0.02
Peat- Ribbed Fen WE-13-R 0.01 003
Peat- Domed Bog MS-15-D 0.34 0.05
S5 Peat- Flat Bog M3-15-F (e 0.16
Peat - Horizontal Fen MS-15-H 0.01 0.02
Peat- Ribbed Fen MS-15-R 0.01 0.01
oy Peat - Domed Bog M 54 013-0 0.49 0.03
Peat- Ribbed Fen WS- (1)-R 4.60 0.06
S Peat - Domed Bog M 5 (2-0 0.52 0.07
Peat- Ribbed Fen WS (2)-R 0.01 0.01
3 FPeat- Domed Bog M S (3)-D 5.20 0.07
Peat- Ribbed Fen W 5-(3)-R 0.589 0.01

|:|0Iuste rs used far statistical analysis

am

TWO-WAY ANALYSIS OF VARIANCE TABLES

ec’

TOTAL MERCURY
Control
Habitat Mean S Sumr.

{S13+515)
D.Boy 3.6 0.37 4.050) [Total 55 10.532
F.Bog 1.858 1.18 3.055] [Treat 55 1.099
H. Fen 0.16 03 0.450) Elock 55 4.397
R. Fen 0.01 0.91 0.920] Error 55 5.035
fSumc. 573 2 76D 8,485

ANOVA Tahle

Source W d.f. 55 MS Feal Fep 0.05

[Total 7 10.532 -

Treat t 1 1099 1.029 065 10.1
Elock 3 43597 1.466 0s87 2.258
Error 3 5035 1.678
Treatment Effect (i.e., difference between Control and 3-1) Not Significant

METHYL MERCURY
Control
Habitat Mean 51 Sum r.
(513+515)

I0.Boy 0.07 0.08 0.145] otal 55 0.022)
F.Bog 0.18 0.01 0.184] [Treat 55 0.002
H. Fen 0.02 0.01 0.030] Block 55 0.007
R. Fen 0.0z 0.05 0.070] Error 55 0.012

Jsumec. 0.28]  0.s50]  0.430)

ANOVA Tahle
Source W d.f. S5 MS Feal Frap 0.05

[Total 7 0022 -

[Treatment 1 oooz 0.002 0452 10.1
Block 3 0.007 0.002 061 9.28
Error 3 0012 0.004

Treatment Effect (i.e., difference between Control and 3-1) Not Significant
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TABLE 28b

TOTAL AND METHYL MERCURY PORE WATER
CONCENTRATIONS (ng/l) _

Cluster Total Methyl
Citation Substrate/Condition | Well Name | Mercury Mercury
(Filtered) (Filtered)

Peat - Domed Bog M51-D 0.37 0.08

o Peat - Flat Bog WS-1-F 1.18 =0.01

Peat - Horizontal Fen MS1-H 0.30 0.01

Peat - Ribbed Fen ME-1-R 0.91 0.05

Peat - Dotmed Bog MS2-D 469 0.01

3-2 Peat - Flat Bog MS-Z2-F 5.79 0.10
Peat - Ribbed Fen MS-2-R 4.60 0.06

Peat - Dormed Bog MS7-D 0.74 0.04

o7 Peat - Flat Bog MS-7-F 1.09 0.01
Peat - Horizontal Fen ME7-H 0.61 0.03

Peat - Ribbed Fen MWS-7-R 0.36 0.01

Peat - Domed Bog ME8-D g0 0.1

oq Peat - Flat Bog W5-5-F 4.34 0.16
Peat - Horizontal Fen M58-H 0.01 =0.01

Peat - Ribbed Fen MS5-R 1.18 0.02

Peat - Domed Bog MS-9(13-D 0.01 0.01

s9(1) Peat - Flat Bog WS-9(1)-F 0.69 <0.01
Peat - Horizontal Fen MS-9(1-H 0.71 0.04

Peat - Ribbed Fen MS-9(13-R 0.42 0.02

Peat - Domed Bog M3-9(2)-D 0.93 0.01

5902 Peat - Flat Bog WS-9(2)-F 0.55 0.05
Peat - Horizontal Fen M3-9(2-H 0.01 =0.01

Peat - Ribbed Fen MS-9(2-R 5416 0.18

Feat - Domed Bog M5-13-D 7.02 0.08

213 Peat - Flat Bog ME-13-F 1.83 0.19
Peat - Horizontal Fen M3-13-H 0.31 0.02

Peat - Ribbed Fen WES-13-R 0.01 0.03

Feat - Domed Bog MS-15-D 0.34 0.05

215 Peat - Flat Bog ME-15-F e 0.16
Peat - Horizontal Fen MW3-15-H 0.01 0.02

Peat - Ribbed Fen W3-15-R 0.01 0.01

1 Peat - Dormed Bog ME(1)-D 0.49 0.03
Peat - Ribbed Fen WS- (1)-R 4.60 0.06

Sy Peat - Dored Bog ME(2)-D 0.52 0.07
Peat - Ribbed Fen WS- (E-R 0.01 0.01

=3 Peat - Domed Bog MW EVi3-D 5.20 0.07
Peat - Ribbed Fen 54 (3)-R 0.59 0.01

I:IClusters used for statistical analysis

TOTAL MERCURY

amec”’

MUSKEG MONITORING PROGRAM - STATISTICAL ANALYSIS OF CLUSTER PEAT HORIZON MERCURY PORE WATERS
ANNUAL SAMPLING PROGRAM AUGUST / SEPTEMBER 2011 RESULTS - CLUSTER -2

TWO-WAY ANALYSIS OF VARIANCE TABLES

Control
Habitat Mean 52 Sumr.
(513+515)
D.Bog 3E8 468 8.370 Total 55 22702
lIF. Bog 188 579 7 GBS Treat 55 15 089
lIR. Fen 001 15 4.610) Block 55 3.995
“% 5.565 15.080 20.64; IError S5 3619
e
ANOVA Table
Source V. d.f. 38 WS Fea Fran 0.05
[Total 5 22702 -
[Treatment 1 15.089 15.089 8.34 18.5
Elock 2 3.995 1.997 1.10 19.0
Error 2 3.619 1.609
Treatment Effect (j.e., difference between Control and 5-2)N ot Significant
METHYL MERCURY
Control
Habitat Mean S2 Sumr.
(813+515)
D.Boy 007 0.01 0.075 Taotal 55 001§
F. Bog 0.18 0.10 0.275 Treat 55 0.001
R. Fen 002 0.06 0.080) Block 55 0.013
Sum c. 026 0.170 0.430) Error S5 0.004)
ANOVA Table

Source V. df S8 MS Fea Feap, 0.05
[Total =] 0.018 -
[Treatment 1 0.001 0.001 0.72 185
Elock 2 0.013 0.007 3.45 19.0
lIError 2 0.004 0.002

Treatment Effect (i.e., difference between Control and 3-2)Not Significant
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TOTAL AND METHYL MERCURY PORE WATER

TABLE 28¢
MUSKEG MONITORING PROGRAM - STATISTICAL ANALYSIS OF CLUSTER PEAT HORIZON MERCURY PORE WATERS
ANNUAL SAMPLING PROGRAM AUGUST / SEPTEMBER 2011 RESULTS - CLUSTER $-7

amec”’

TWO-WAY ANALY SIS OF VARIANCE TABLES

|:|Clusters used for statistical analysis

CONCENTRATIONS (nail) TOTAL MERCURY
Cluster Total Methyl Control
Vicitine Substrate/Condition Well Name | Mercury Mercury Habitat Mean S7 Sumr.
(Filtered) | ({Filtered) {S13+515)
Peat- Domed Bog W3-1-D 0.37 0.08 D. Bog 3.68 0.74 4.420 [Total S5 1D.23?1
2.1 Peat - FIat_EIog ME-1-F 1.18 =0.01 F.Bog 1.88 1.09 2.965 [Treat 55 1.DESI
Peat - Harizontal Fen WS-1-H 0.30 001 H. Fen 0.16 0.61 0.770 Block 55 5.444
Peat- Ribbed Fen ME-1-R 0.91 005 R. Fen 0.01 0.36 0.370 Error 55 3.723)
Peat- Domed Bog M3-2-D 4.69 001 [Sumc. 5725 2.800 §.525
52 Peat - Flat Bog ME-2-F 5.79 010 -
Peat- Ribbed Fen W3-2-R 4.60 006 ANOVA Tahle
Peat- Domed Bog MS-7-0 0.74 0.04 Source W, df. =1 M5 Feal Fep 0.05
o7 Peat- Flat Bog M5-7-F 1.09 0.01 Total 7 10.237 -
Peat - Horizontal Fen W5-7-H 0.61 0.03 Treatment 1 1.069 1.069 0.86 10.1
Peat- Ribbed Fen MS-7-R 0.36 0.01 Block 3 5.444 1.815 1.46 9.28
Peat- Domed Bog M3-8-D 1.20 0.11 Errar 3 3723 1241
oh Peat- Flat Bog W5-5-F 4.34 0.16
FPeat- Horizantal Fen M3-8-H 0.01 =0.01 Treatment Effect (i.e., difference between Control and 5-7) Not Significant
Peat- Ribbed Fen WS-5-R 1.18 002
Peat- Domed Bo MES-9(13-D 0.01 0.01
S9(1) Peat- Flat Bog * MS—Q(U%—F 0.69 =0.01 METHYL MERCURY
Deai-Fibed Fen - wea( |0 |00 Contro
eat- Hibbhed Fen - - 4 | 5
Rtata Domedibog MS-O0L0 | 003 01 Hahitat 51“;‘?5“15 S LS
s9(2) Peat- Flat Bog WS-9(2)-F 0.98 005 ( )
Peat - Harizontal Fen MES-59(23-H 0.01 =0.01 10. Bog 0.07 0.04 0.105 Fotal a5 0.021
Peat- Ribbed Fen MS-9(21-R 5.16 0.18 IF.Bog 0.18 0.01 0.185 [Treat 55 0.005
Peat- Domed Bog W5-13-0 7.02 0.08 Iﬁ. Fen 0.02 0.03 0.050 Block 55 0.007
Peat- Flat Bog ME-13-F 1.83 0.19 R. Fen 0.02 0.01 0.030 Error 55 0.010
513 Peat - Horizontal Fen MS-13-H i 0.0z Isumec. 0.28 0.030 0.370)
Peat- Ribbed Fen M3-13-R 0.01 003
Peat- Domed Bog ME-15-0 0.34 005 AHOVA Table
215 Peat- Flat Bog WS-15-F 2k 0.16 Source V. df. 355 WS Feal Fap 0.05
FPeat- Horizantal Fen ME-15-H 0.01 00z Tatal 7 0.021 5
Peat- Ribbed Fen WS-15-R 0.01 0.01 Treatment 1 0.005 0.005 1.42 10.1
24 Peat - meed Bog MEY(1)-D 0.49 003 Block 3 0.007 0002 0.76 9.28
Peat - Ribbed Fen WS- (1)-R 4.60 0.06 Errar 3 0.010 0.003
Sz Peat - Domed Bog MW EN(2)-D 0.52 007
Feat- Ribbed Fen M S (2R 0.01 0.01 Treatment Effect (i.e., difference between Control and 5-7) Not Significant
3 Peat- Domed Bog MEY(3)-D 5.20 007
Peat- Ribbed Fen W 5-4(3)-R 0.59 0.01
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amec”

TABLE 28d

MUSKEG MONITORING PROGRAM - STATISTICAL ANALYSIS OF CLUSTER PEAT HORIZON MERCURY PORE WATERS

ANNUAL SAMPLING PROGRAM AUGUST { SEPTEMBER 2011 RESULTS -CLUSTER S8

TOTAL AND METHYL MERCURY PORE WATER
CONCENTRA TIONS (ngil)

TWO-WAY ANALYSIS OF VARIANCE TABLES
TOTAL MERCURY

:Clusters used for statistical analysis

Cluster N Total Methyl . Control
Location Substrate/Condition Well Name | Mercury Mercury Habitat Mean S8 Sumr.
{Filtered) | _({Filtered) (813+3815)
Peat- Domed Bog W=-1-0 037 0.08 D. Bog 368 1 4,580 [Total 55 R
=1 Peat - Flat Bog WS-1-F 1.18 =0.01 F. Bog 188 4.34 6215 [Treat 55 0125
Peat - Horizontal Fen MW3-1-H 0.30 0.01 H. Fen 0.16 0.01 01708 Block 55 12,552
Peat - Ribbed Fen tz-1-F 0591 0.05 R. Fen [)E]] 1.18 1150 Error S5 550
Peat - Domed Boy Ws-2-0 462 0.01 Sum c. EFah 57300 12459
52 Peat - Flat Bog Ms-2-F 5 0.10
FPeat - Ribbed Fen MWS-2-R 4 .60 0.06 ANOVA Tahle
Peat - Domed Bog MS-7-0 074 0.04 Source V. d.f 55 MS Feal Fap 0.05
5.7 Peat - Flat Bog Ms-7-F 1.09 0.01 [Total 7 19.361 -
Peat - Horizontal Fen s-7-H 051 0.03 [Treatment 1 0126 0126 0.06 101
Peat - Ribbed Fen MS-7-R 0.36 0.01 Block 3 12.652 4.184 1.88 9.28
Feat - Domed Bog MS-5-D 120 0.11 Error 3 5 683 2228
=g Peat - Flat Bog Ws-8-F 434 0.16
Peat - Horizontal Fen MS-8-H 001 =0.01 Treatment Effect (i.e., difference between Control and 5-3)Not Significant
Peat - Ribbed Fen MS-5-R 1.18 0.02
Peat - Domed Bog MWS-9(13-D 0.01 0.01
so) [Pl FarBog WSO I F 069 =001 METHYL MERCURY
Peat - Horizontal Fen MS8(13-H 071 0.04 Control
Peat - Ribbed Fen MES(1-R 0.42 0.02 Habitat Mean S8 i
Peat - Domed Bog M-S -0 093 0.01 (S13+515) :
59(2) Feat - Flat Bog W=-9(2)-F 0593 0.05
Peat - Horizontal Fen MES(Z-H 001 =001 D. Bog 007 0.1 0175 [Total 55 003
Peat - Ribbed Fen M-SR 5.16 0.1 F. Bog 0.18 0.16 0.335 [Treat 55 0,00
Peat- Domed Bog M5 13-0 702 0.08 H. Fen 002 001 0,030 Elock 55 0.0351
Peat - Flat Bog MS13-F 183 0.19 R. Fen ooz ooz 00408 Error 55 0.001
513 |Peat- Hanizontal Fen M5 13-H 03 002 Sum c. 025] 0300 0&ed
Peat - Ribbed Fen ME-13-R 0.01 0.03
Peat- Domed Bog M 15-0 034 0.05 ANOVA Table
15 Peat - Flat Bog MS-15-F 192 016 Source 4 d.f S5 WS Feal Fon 0.05
Peat - Horizontal Fen W3- 15-H 0.0 0.02 [Total 7 0.032 -
Peat - Ribbed Fen WS- 15-H 0.01 .01 [Treatment 1 0.00o0 0.00o0 0.13 101
Y Peat - Domed Bog WS (1)-0 0.4 0.03 Elock 3 0.031 o010 2722 2.2
Peat - Ribbed Fen WS- (1)-R 450 0.06 Error 3 0.001 0.000
=40 Peat - Domed Bog WS- 42)-0 0.52 0.07
Feat - Ribbed Fen MR 0.01 0.01 Treatment Effect (i.e., difference between Control and 5-3)Not Significant
=3 Peat - Dormed Bog ME-431-D 520 0.07
Feat - Ribbed Fen S 3)-R 089 0.01
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TABLE 28e

amec”’

MUSKEG MONITORING PROGRAM - STATISTICAL ANALY SIS OF CLUSTER PEAT HORIZON MERCURY PORE WA TERS
ANNUAL SAMPLING PROGRAM AUGUST / SEPTEMBER 2011 RESULTS -CLUSTER 8-9(1}

TOTAL AND METHYL MERCURY PORE WATER
CONCENTRATIONS {ng/Ly

Ciustas o Total Methyl
Location Substrate/Condition | Well Name | Mercury | Mercury
(Filtered) | (Filtered)

Peat- Domed Bog MW=-1-D 0.37 0.08

= Peat - Flat Bog WES-1-F 1.18 =0.01

Peat - Horizontal Fen MS1-H 0.30 0.01

Peat - Ribbed Fen WS-1-R 0.91 005

Peat - Dormed Bog MS-2-D 4.69 0.01

32 Peat - Flat Bog M5 2-F 579 0.10

Peat - Ribbad Fen ME-2-R 4.60 006

Peat- Domed Bog MS-7-D 0.74 004

o7 Peat - Flat Bog ME-7-F 1.09 0.01

Peat - Horizontal Fen ME7-H 0.61 003

Peat- Ribbed Fen MS-7-R 0.36 0.01

Peat- Domed Bog MS-8-D 1.20 0.11

=g Peat - Flat Bog W5-8-F 4.34 0.16

Peat - Horizontal Fen ME-8-H 0.01 =0.01

Peat - Ribbed Fen I5-8-R 1.18 002

FPeat- Domed Bog MWS9013-D 0.01 0.01

S0 Peat - Flat Bog WS-8(1)-F 0.69 <001

) Peat - Horizontal Fen | MS9(1)-H 0.71 0.04

Peat- Ribbed Fen WS-901)-R 0.42 002

Peat - Dormed Bog MS9(23-0 0.93 0.01

290 Peat - Flat Bog MS-8(2)-F 0.88 005

Peat- Horizontal Fen | MS82)-H 0.01 =0.01

Peat - Ribbed Fen MWS-9(2)-R 5.16 0.18

Peat- Domed Bog M3-13-D 7.02 008

Peat - Flat Bog M5-13-F 1.83 0.19

513 IPeat- HorizontalFen | MS13H | 041 002

Peat - Ribbed Fen WE-13-R 0.01 003

Peat- Domed Bog MS-15-D 0.34 0.0s

T Peat - Flat Bog MS-15-F e 0.16

Peat - Horizantal Fen MS-15-H 0.01 0.0z

Peat - Ribbed Fen MS-15-R 0.01 0.01

24 Peat - Domed Bog MS-(13-D 0.49 003

Peat - Ribbad Fen ME-4(1)-R 4.60 006

oo Peat- Domed Bog MS-(2)-D 0.52 007

Peat - Ribbed Fen WS-YZ1-R 0.01 0.01

2 Peat- Domed Bog MS-Y(31-D 5.20 007

Peat - Ribbed Fen WS- -R .59 0.01

I:ICIusters used for statistical analysis

TWO-WAY ANALYSIS OF YARIANCE TABLES
TOTAL MERCURY

Control
Habitat Mean Sa(1) Sumr.
(513+515)

D.Bog 3.68 0.01 3.690 otal 55 1 ‘I.‘IDEI
IF.Bog 1.68 0.59 2 5R5 Treat 55 1.896]
IH.Fen 016 071 0.870 Block 55 3.434}
IR.Fen 0.01 0.42 0.430 Eiorss 5.??5'

Sum c. 5.?25 1.830 7555

e
ANOVA Table

Source ¥ df 35 WS Feal Fap 0.05

Total 7 11.106 -

Treatment 1 1.896 1.896 0.99 10.1

Block 3 3.434 1.145 0.59 928

Errar 3 5.775 1.925

Treatment Effect (i.e., difference between Control and 5-3[1 JNot Significant

METHYL MERCURY
Control
Hahitat Mean Sa(1) Sumr.
(513+515)

D.Boy 0.07 0.01 0.075 [Total 55 0.02]

F.Bog 0.18 0.01 0.185 [Treat 55 0.005

H. Fen 0.02 0.04 0.060 Elock 55 0005

R. Fen 0.02 0.02 0.040 Errar 55 0.010]
ISum c. 0.28 0.080 0,360

-
ANOVA Table

Source V. df. 55 s Eisi Figp 0.05

Total 7 0.022 -

Treatment 1 0.005 0.005 1.45 10.1

Block 3 0.005 0.002 0.61 928
IError 3 0.010 0.003

Treatment Effect {i.e., difference between Control and 5-9[1 |Not Significant
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TABLE 28f
MUSKEG MONITORING PROGRAM - STATISTICAL ANALYSIS OF CLUSTER PEAT HORIZON MERCURY PORE WATERS

ANNUAL SAMPLING PROGRAMAUGUST ! SEPTEMBER 2011 RESULTS -CLUSTER S-89(2)

TOTAL AND METHYL MERCURY PORE WATER
CONCENTRA TIONS (gL

amec”

TWO-WAY ANALYSIS OF VARIANCE TABLES

TOTAL MERCURY

|:|Clusters used for statistical analysis

Cluster N Total Methyl ] Control
Luiiation Substrate/Condition | Well Name Mercury Mercury Habhitat Mean S9(2) Sumr.
[Filtereg! [Filteredl LS13+S15J
Peat - Domed Bog M=-1-0 037 0.0 D. Bog 368 053 4610 [Total 55 25039
24 Peat - Flat Bog WS-1-F 1.18 =0.01 F. Bog 1858 058 2855 [Treat 55 0.230
Peat - Horizontal Fen =-1-H 030 0.01 H. Fen 0.16 001 01708 Elock 55 7504
Peat - Ribbed Fen tis-1-R 091 0.05 R. Fen 001 5.16 51700 Error 55 17225
Peat - Domed Bog M3-2-D 469 0.01 Sum c. 5725 7050 12505
52 Peat - Flat Bog hs-2-F 57 0.10
Peat - Ribbed Fen hs-2-R 4 50 0.06 ANOUA Table
Peat - Domed Bog Ms-7-0 074 0.04 Source V. d.f 55 S Feal Fap 0.05
a7 Peat - Flat Bog MS-7-F 1.09 0.01 [Total 7 26.039 -
Peat - Horizontal Fen Ms-7-H 051 0.03 [Treatment 1 0230 0230 0.04 10.1
Peat - Ribbed Fen s-7-R 036 0.01 Elock 3 7884 2528 0.44 2.28
Peat - Domed Bog Wis-0- 1.20 0.11 lIError 3 17.225 5.742
LR Tt
=q Peat - Flat Bog Ms-8-F 4.34 0.16
Peat - Horizontal Fen WS-8-H 0.01 =001 Treatment Effect (i.e., difference between Caontral and 5-3[2]) Not Significant
Peat - Ribbed Fen hs-5-F 1.18 0.02
Feat - Domed Bog MS-5(13-D 0.01 0.01
soq) |PeeiFetBog WEGITIF ] ] METHYL MERCURY
Pedt RbedFer | WESR |07 |0 Control
eat - Ribbed Fen - . ; .
T FESIEE TEE T Hahitat 81”;‘?8“15 592 | Sumr.
sop |Peai-FlatBog e GER 0.05 { )
Peat - Horizontal Fen MSS(E-H 0.01 =0.01 D. Bog 007 001 0075 [Total 55 0034
Peat - Ribbed Fen M S-9(2)-R 5.16 0.13 F. Bog 018 005 02245 [Treat 55 0.0008
Peat - Domed Bog M 13-0 702 0.08 H. Fen 002 001 0030 Elock 55 0013
Peat - Flat Bog W5-13-F 183 014 R. Fen 002 0.18 0.200 Error 55 0,02
513 Peat RenzantalFen | M2 151 TEL Tl Sumc. D28 0250 0530
Peat - Ribbed Fen M5 13-R 0.01 0.03
Peat - Domed Bog Mz-15-D 0.34 0.05 ANOVA T anie
S5 Peat - Flat Bog M=15-F 192 016 Source Y. d.f 55 M Feal Fap 0.05
Feat - Horizontal Fen M- 15-H 0.01 0.02 [Tatal 7 0.036 -
Peat - Ribbed Fen MS15-F 0.01 0.01 [Treatment 1 0.00o0 0.00o0 0.02 10.1
=41 Peat - D_Dmed Bog M=41-D 0.49 0.03 Block 3 0.0$13 0.004 0.61 9.28
Peat - Ribbed Fen WS- (1)-R 4 50 0.05 [Exror 3 0,022 .007
oo Peat - Domed Bog MEW2)-D 052 0.07
Peat - Ribbed Fen WS- 0.01 0.01 Treatment Effect (i.e., difference between Control and 5-9[2])Not Significant
S Peat - D_omed Bog MSME-0 520 0.07
Peat - Ribbed Fen NEREE .89 .01
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TABLE 289y
MUSKEG MONITORING PROGRAM - STATISTICAL ANALYSIS OF CLUSTER PEAT HORIZON MERCURY PORE WATERS

ANNUAL SAMPLING PROGRAM AUGUST / SEPTEMBER 2011 RESULTS -CLUSTER SV SERIES

TOTAL AND METHYL MERCURY PORE WATER

TWO-WAY ANALYSIS OF YARIANCE TABLES

amec”’

R’
)

|:|Clusters used for statistical analysis

CONCENTRATIONS (') TOTAL MERCURY
Cluster N Tota Meth ] Control
Location Substrate/Condition | Well HName | Mercury Mercurny Habitat Mean 541 52 5V3 Sumr.
(Filtered) {Filtered) (513+515)
Peat - Damed Bog MS-1-D 0.37 0.08 D. Bog 368 0.49 0.52 5.20 4.8 Tatal 55 33.400)
o1 Peat - Flat Bog ME-1-F 1.18 =0.01 R. Fen 0.0 4.60 0.0 0.89 5.81 Treat S5 £.803
Feat - Horizontal Fen M5-1-H 0.30 0.01 Ui C 3.69 5.04 0.53 5.04 15,40 Block 55 2395
Peat - RibbedFen ME-1-R 0.91 0.05 Error 85 22,301
Feat - Domed Bog MS-2-0 4649 0.01
52 Peat - Flat Bog ME-2-F 579 0.10 -
Peat - Ribbed Fen MS-2-R 460 0.06 ANOVA Table
Feat - Domed Bog MS-7-0r 074 0.04 Source V. df. 55 MS Feal Fup 0.05
a7 Peat - Flat Bog ME-7-F 1.08 0.m [T atal 7 33.400 -
Feat - Horizontal Fen M 5-7-H 0.61 0.03 at it 3 8.802 2934 040 0.28
Peat - Ribbed Fen MS-7-R 0.36 0.0 | EIEA 1 2.398 2398 0.32 10.1
Peat - Domed Bog MS-8-D 1.20 0.11 [Error 3 2220 7400
o Feat - Flat Bog M 5-5-F 4.34 0.16
Feat - Horizontal Fen M 5-5-H 0.0 =0.01 Treatment Effect {i.e., difference between Control and 5-Y Series) Not Significant
Peat - RibbedFen MS-2R 1.18 0.02
Peat - Domed Bog ME-9(1)-D 0.0 0.m
S9e1) Peat - Flat Bog ME-9¢1)-F 0.63 =0.01 METHYL MERCURY
Peat - Horizontal Fen il 5-9{1)-H 0.71 0.04 Control
Peat - Ribbed Fen ME-9(1)-R 0.42 0.02 Habitat Mean S S22 SV3 Sumr.
Peat - Damed Bog ME-9(2-D 0.93 0.0 (513+515)
sa(7 Peat - Flat Bog MS-9(2)-F 0.98 0.05 D. Bog 007 0.03 0.07 0.07 [ | Tatal 55 0.004]
Peat - Horzontal Fen | MS-8(3-H 0.m =0.01 R.Fen 0.02 0.06 0.m 0.01 0.10) Treat 55 0.000)
FPeat - Ribbed Fen M 5-9{2-F 5.16 0.18 Eum C. 0.09 0.05 0.08 0.05 .34 Block 55 0.002
Feat - Domed Bog ME-13D T.02 0.08 Errar 55 0.003
213 Peat - Flat Bog MS-13-F 1.83 014
Peat - Harzontal Fen MS-13-H 0.31 0.0z
Peat - Ribbed Fen MS-13R 0.01 0.03
Feat - Domed Bog MS-150 0.34 0.05 ANOVA Table
o5 Peat - Flat Bog MS-15F 1.92 0.16 Source V. df. L MS Feal Fup 0.08
Fest - Horizontal Fen ME-15H 0.01 0.02 [T atal 7 0.005 -
Peat - Ribbed Fen ME15R 0.01 0.01 atment 3 0.000 0.000 0.0 9.28
s Peat - Domed Bog MES-Vi(1-D 0.49 0.03 | EIEA 1 0.002 0.002 2.45 10.1
Feat - Ribbed Fen 5=V (1)-R 4.60 0. 06 [Eror 3 0.003 0.001
a2 Peat - Domed Bog M S-4(3-0 0.52 0.07
Feat - Ribbed F en il 5-4 (2-R 0101 .01 Treatrment Effect {ie , difference between Control and 5- Series) Not Significant
ova Peat - Damed Bog ME-V(3-0 5.20 0.07
Peat - Ribbed Fen I S-4 (3)-R [.89 [.01
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MUSKEG MONITORING PROGRAM - STATISTICAL ANALYSIS OF CLUSTER PEAT HORIZON MERCURY PORE WATERS
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TWO-WAY ANALYSIS OF YARIANCE TABLES

amec”’
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)
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TABLE 29a

GRANNY CREEK - STATISTICAL ANALYSIS - TOTAL MERCURY - 2011
{filtered samples, concentrations in ng/L)

NORTH GRANNY CREEK DATA AND TWO-WAY ANALYSIS OF VARIANCE TABLES

us DS
Date NWF NEF Sum r.
{G1) {G3)
Jan 0.82 0.81 1.63
Feb 1.3 1.44 2.74
Mar 0.94 0.70 1.64
Apr 0.69 073 1.42
May 2.24 1.95 4.1 9|
Jun 2.94 2.45 5.39|
Jul 1.19 1.85 3.04
Aug 073 0.84 1.57
Sep* 1.58 1.56 3.14
Oct 2.96 2.56 552
Nov 253 2.59 512
Dec 1.05 1.20 2.25
Sum c. 18.97 18.68 37.65
MNotes:

[Total 55 13,851

Treat SS 0.004

Block SS 13.333]

Error S5 0.515]|

ANOVA Table

Source V. d.f. sS MS Fea Fin 0.05
Total 23 13.851 <

Treatment 1 0.004 0.004 0.07 4.84
Block 11 13.333 | 1212 25.88 2.98
Error 11 0.515 0.047

Treatment Effect (i.e., difference between US and DS) Not
Significant

US NWF - Upstream Northwest Fen; DS NEF - Downstream Northeast Fen

r. -rows, C. - columns

* Samples discarded due to lab miscommunication (substituted mean value for other months)

SOUTH GRANNY CREEK DATA AND TWO-WAY ANALYSIS OF VARIANCE TABLES

us DS
Date SWF SWF Sumr.
(G5) (G8)
Jan 1.07 1.02 2.09]
Feb 1.65 1.02 267
Mar 0.75 0.69 1.44)
Apr 077 076 1.53
May 1.85 1.83 3.68|
Jun 213 216 4.29]
Jul 172 1.16 288
Aug 1.09 1.10 2.19|
Sep* 1.62 1.38 3.00]
Oct 271 230 5.01
Nov 245 105 4.4
Dec 167 1.21 2.88]
Sum c. 19.48 16.58 36.06|
MNotes:

Total S5 7.874|
Treat SS 0.350]
Block SS 7171
Error S5 0.352

ANOVA Table
Source V. d.f. S8 MS Fea Fi, 0.05
Total 23 7.874 -
Treatment 1 0.350 0.350 10.94 4.84
Block 11 7171 0.652 20.36 2.98
Error 11 0.352 0.032

Treatment Effect (i.e., difference between US and DS)
Statistically Significant

US SWF - Upstream Southwest Fen; DS SWF - Downstream Southwest Fen

r. - rows,; ¢. - columns

* Samples discarded due to lab miscommunication {(substituted mean value for other months)
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TABLE 29b

GRANNY CREEK - STATISTICAL ANALYSIS - METHYL MERCURY - 2011
(filtered samples, concentrations in ng/L)

NORTH GRANNY CREEK DATA AND TWO-WAY ANALYSIS OF VARIANCE TABLES

us DS us
Habitat NWF NEF CONF Sumr.
(G1) (G3) (G4)

Jan 0.03 <0.01 0.04 0.08 [Fotar 55 0.184
Apr/May <0.01 0.03 «0.01 0.05 Treat SS 0.043
Jul 0.04 0.39 0.05 0.48 Block S5 0.064
[oct 0.01 0.25 0.27 0.53 Error SS 0.077
f[sum c. 0.09 0.65 037 1.14
ANOVA Table
The April value for US Conf is estimated Source V. d.f. 88 MS Fea Fian 0.05
Total 11 0.184 -
: - Treatment 2 0.043 0.022 1.69 5.14
this value is not the same as Block 3 0.064 0.021 167 476
Table Error 5 0.077 0.013

Treatment Effect (i.e., difference between US and DS) Not
Significant

Notes: US NWF - Upstream Northwest Fen; DS NEF - Downstream Northeast Fen; US CONF - Upstream Confluence
r. - rows; c. - columns

SOUTH GRANNY CREEK DATA AND TWO-WAY ANALYSIS OF VARIANCE TABLES

us DS us
Habitat SWF SWF CONF | Sumr.
(G5) (G6) (G7)

Lan / Feb 0.03 0.1 0.09 0.23 Total SS 0.150]|

Apr 004 <001 0.01 0.06 Treat S5 0.050

ul 0.05 0.1 0.40 0.56 Block 55 0.045

[Oct 0.01 0.08 0.24 0.34 Error S5 0.054)

flsum c. 0.13 0.32 0.74 1.19

ANOVA Table

Source V. d.f 85 MS Fea Fiap 0.05
Total 11 0.150 .
Treatment 2 0050 | 0025 2.77 5.14
Block 3 0045 | 0015 1.67 4.76
Error 3] 0.064 0.009

Treatment Effect (i.e., difference between US and DS) Not
Significant

Notes: US SWF - Upstream Southwest Fen; DS SWF - Downstream Southwest Fen; US CONF - Upstream Confluence
r. - rows; c. - columns
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TABLE 29¢c

amec”

NAYSHKOOTAYAOW RIVER - STATISTICAL ANALYSIS - MERCURY - 2011
(filtered samples, concentrations in ng/L)

TOTAL MERCURY DATA AND TWO-WAY ANALYSIS OF VARIANCE TABLES

EES

1.652)
Treat 5SS 0.004]
[Block S5 1.305]
Error 55 0.159]
ANOVA Table
Source V. d.f. 88 MS Feal Fiqn 0.05
Total 11 1.652 =
Treatment 2 0.098 | 0.049 1.85 5.14
[Block 3 1.395 | 0.465 17.54 476
[Error 6 0.159 0.027

Treatment Effect (i.e., difference between US and DS) Not

Significant

METHYL MERCURY DATA AND TWO-WAY ANALYSIS OF VARIANCE TABLES

Nash R. | Nash R. | Nash R.
Habitat us M DS Sumr.
{N1) {N2) (N3)
Jan/Feb 0.62 0.59 0.62 1.8
A priMay 0.68 0.46 1.12 2.2¢]
Jul 1.15 1.15 1.28 3.58]
joct 1.35 153 1.51 4.39|
Sum c. 3.8 373 453 12.08|
Notes: US - Upstream; M - Middle; DS - Downstream
I. - rows; c. - columns
Nash R. | Nash R. | Nash R.
Habitat us M DS Sumr.
{N1) {N2) (N3)
LJan/Feb 0.01 0.01 <0.01 0.03
A pr/May <0.01 0.03 <0.01 0.05|
LJul 0.04 0.05 0.05 0.14]
[oct 0.06 0.06 0.07 0.2qf
lsum c. 0.13 0.15 0.15 0.47)
Notes: US - Upstream; M - Middle; DS - Downstream

r. - rows; c. - columns

Total SS 0.007}
Treat SS 0.000|
[Block 55 0.008]
IError 5 0.000||

ANOVA Table
Source V. d.f. 88 MS Feal Fre 0.05
Total 11 0.007 -
Treatment 2 0.000 | 0.000 0.73 5.14
|Block 3 0.006 | 0.002 | 4645 4.76
IError 6 0.000 0.000

Treatment Effect (i.e., difference between US and DS) Not

Significant
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TOTAL MERCURY DATA AND TWO-WAY ANALYSIS OF VARIANCE TABLES

TABLE 29d
ATTAWAPISKAT RIVER - STATISTICAL ANALYSIS - MERCURY - 2011
{filtered samples, concentrations in ng/L)

Habitat Att R. Att R. Att R. Att R. sumr
(A-1) (A-2) (A-3) (A-4) ’

Jan 0.92 0.98 0.89 0.99 3.78
Apr 0.67 0.78 0.73 0.94 3.12)
Jul 1.28 0.93 0.88 0.90 3.99
Oct 1.35 1.73 1.31 1.33 5.72
Sum c. 4,22 4.42 3.81 416 16.61
Notes: US - Upstream; DN - Downstream

r. - rows; ¢. - columns

METHYL MERCURY DATA AND TWO-WAY ANALYSIS OF VARIANCE TABLES

. Att R. Att R. AttR. Att R.

Habitat (A-1) (A-2) (A-3) (A1) Sumr.
Jan 0.02 <0.01 0.02 0.01 0.0
ApriMay 0.02 0.01 0.03|
Jul 0.02 0.03 0.02 0.03 0.11]f
Oct 0.05 0.06 0.04 0.04 0.18]
Sum c. 0.09 0.13 0.09 0.08 0.39||
Notes: US - Upstream ;DN - Downstream

r. - rows; c. - columns

amec”

[Fotal s5 1.198)
Treat SS 0.048
Block SS 0.922
[Error S5 0.227
ANOVA Table
Source V. d.f. ss MS By Fiy, 0.05
Total 15 1.198 -
Treatment 3 0.048 0.016 0.64 3.86
Block 3 0.922 0.307 12.17 3.86
[[Error 9 0.227 0.025

Treatment Effect {i.e., difference between US and DS) Not

Significant

Total SS 0.004]

Treat S 0.000[f

Block SS 0.003|
lError S5 0.001||

ANOVA Table

Source V. d.f. S5 MS Fea Fiap 0.05
Total 15 0.004 -

Treatment 3 0.000 0.000 1.60 3.86

Black 3 0.003 0.001 14.31 3.86
lError 9 0.001 0.000

Treatment Effect (i.e., difference between US and DS) Not

Significant
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