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Executive Summary

As part of the Cornwall Sediment Strategy (CSS), Monitored Natural Recovery (MoNR)
was selected as the management option for mercury (Hg) contaminated sediment in
three Zones (Zones 1, 2, and 3) of the St. Lawrence River Area of Concern (AOC).

A commitment to long term monitoring is required as part of any sediment management
strategy to confirm the success of the selected remedial option at restoring the
environment and protecting human and ecological receptors.

This report presents the data from two surveys which address one of the five Remedial
Action Objectives (RAO) of MONR (RAMBOLL ENVIRON 2016):

Within the three zones, reduce surface sediment concentrations of total mercury
and methylmercury so that they are consistent with upstream concentrations.

The 2017 and 2018 sediment surveys in Cornwall and the upstream reference area -
Lake St. Lawrence (LSL), represent year 0 of a multi-year long-term monitoring plan. In
2017, surface sediment (0-2 cm) was collected from Zones 1-3 to characterize Hg and
methyl Hg contamination. In 2017 and 2018, sediment was collected from the upstream
reference area to assess baseline Hg concentrations for comparison to the 2017
contaminant data collected from Zones 1-3.

Zone 1 had the highest Surface Weighted Average Concentration (SWAC) for total Hg
(2.8 ug/g) and methyl Hg (4.4 ng/g) compared to Zones 2 and 3 and LSL. The SWAC in
LSL for total Hg was 0.06 ug/g, and for methyl Hg the SWAC was 0.5 ng/g. Mean total
Hg concentrations in Zone 1 were greater than the Sediment Quality Guideline Severe
Effect Level (SEL) of 2 ug/g and concentrations ranged as high as 11.5 ug/g. Methyl Hg
concentrations ranged as high as 19 ng/g. The sediment in this Zone has large deposits
of wood chips and quagga/zebra mussel shells which likely affect total organic carbon
concentrations and particle size distributions making this Zone unique and different from
Zones 2 and 3.

Zone 2 and 3 SWAC:s for total Hg (1.1 ug/g and 0.7 ug/g, respectively) were greater
than the LSL SWAC, but with only a few exceptions, concentrations were <SEL. Total
Hg contamination in western Zone 2 was higher than eastern Zone 2, consistent with
historical data that showed decreasing levels of contamination with increasing distance
from the historical source. Zone 3 was less contaminated than Zone 2. Both Zone 2 and
Zone 3 have not met the RAO long-term target for total Hg, although based on the
spatial distribution of Hg contaminated sediment in Zone 3, the area of concern within
this Zone could be reduced in size.

The SWACs in Zone 2 and 3 for methyl Hg were relatively low ranging from 1.5 ng/g -
2.4 ng/g and although greater than the LSL SWAC, were comparable to sites in Ontario
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that have been considered representative of background concentrations. Additionally,
the Zone 2 and 3 SWACs were less than the LSL 99" percentile methyl Hg
concentration (2.9 ng/g) suggesting that these Zones could be considered consistent
with the upstream reference area. There were multiple areas within these Zones that
had methyl Hg concentrations similar to LSL. Given that the most available Hg to biota
is methyl Hg, this spatial representation is encouraging since locations with methyl Hg
concentrations that exceed LSL appear to be localized.

The first step to MoNR is to eliminate the contaminant source(s) and reduce exposure
of the food chain to contaminants of concern. A decrease in sediment Hg
concentrations throughout the entire AOC concurrent with reductions in the most
contaminated Zones through time will ultimately reduce tissue concentrations in biota,
including sport fish. However, Hg bioaccumulation and biomagnification through the
food chain is a complicated process and cannot be predicted based solely on bulk
sediment concentrations. Benthic Hg tissue concentrations at specific stations in Zone 2
were both higher and lower than concentrations measured in benthos in LSL even when
sediment methyl Hg concentrations were similar (Milani and Grapentine 2019). Pore
water sampling for total and methyl Hg is recommended to improve understanding of
the bioavailability of Hg to biota in the Zones and LSL.

Given that deposition rates appear low within the Zones and non-point sources of Hg
(unrelated to the historical industrial sources), may remain within the AOC, long-term
monitoring of the sediment should continue every 5 years for the next 30 years, at which
time the sediment management strategy should be reviewed, and adaptive
management actions considered if RAO have not been met.

Note: For Zone 1, only the western half of the Zone was suitable for sediment
collections since the eastern part of the Zone is scoured and described as boulder on
Navigational charts. Accordingly, the boundaries of Zone 1 should be adjusted in future
reports to appropriately reflect the size of the contaminated area.
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St. Lawrence River Long-Term Monitoring Plan:
Monitored Natural Recovery

Background: Cornwall Sediment Strategy (CSS)

Monitored Natural Recovery (MoNR) with administrative controls was selected as the
most appropriate management option for mercury (Hg) contaminated sediment in three
Zones (Zones 1, 2, and 3) of the St. Lawrence River AOC, to minimize sediment
disruption and mobilization (Figure 1).

A commitment to long term monitoring is required as part of any sediment management
strategy to confirm the success of the selected remedial option at protecting or restoring
the environment and protecting human and ecological receptors. Generally, long term
monitoring commitments for MONR include quantification and evaluation of recovery
rates for contaminants of concern in sediment and biota to ensure that management
concentration targets and timetables are achieved. The remedial action goals and
objectives for MoNR in Cornwall were geared to measuring recovery towards target
concentrations of Hg in sediment and biota based on upstream reference
concentrations. The recovery rates discussed above are currently being established in a
subsequent project.

There were five Remedial Action Objectives (RAO) developed for Zones 1-3
(RAMBOLL ENVIRON 2016):

e Mitigate ongoing sources of mercury to the river as needed to reduce human and
ecological exposures to mercury, to the extent feasible.

e Within the three zones, reduce surface sediment concentrations of total mercury
and methylmercury so that they are consistent with upstream concentrations.

e Within the three zones, reduce invertebrate exposure to mercury so that tissue
concentrations of methylmercury are consistent with upstream concentrations.

e Within the three zones, reduce exposure of young-of-year (YOY) or forage fish
species with high site fidelity to methylmercury so that they are consistent with
upstream concentrations.

¢ Within the three zones, minimize resuspension of contaminated sediment.

Drivers that influence these objectives are: a) potential ongoing sources of mercury to
the three zones; b) food web exposures originating in the sediment of the three zones;
c) resuspension of contaminated sediment; and d) diagenetic or other processes such
as gas ebullition within the three zones.

Determinations of achievement of RAOs will be made independently for each of the
three zones. Long-term monitoring was scheduled as follows but is subject to change
based on a review of the data from each survey: Year 0, Year 5, and every 5 years
following up to 30 years when the sediment management strategy will be reviewed, and
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adaptive management actions considered if RAO have not been met.
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Figure 1: St. Lawrence River at Cornwall, with Zones of contamination and upstream
reference area, Lake St. Lawrence (LSL).

The 2017 and 2018 sediment surveys in Cornwall and the upstream reference area -
Lake St. Lawrence (LSL), represent year 0. In 2017, surface sediment was collected
from Zones 1-3 to characterize sediment contamination with Hg and methyl Hg. In 2017
and 2018, sediment was collected from the upstream reference area to assess baseline
Hg concentrations for comparison with the 2017 data collected from Zones 1-3.

This report presents the data from these two surveys and addresses one of the five
RAOs:

Within the three zones, reduce surface sediment concentrations of total mercury
and methylmercury so that they are consistent with upstream concentrations.

MECP sediment sampling was focused on offshore locations (> 2 m depth contour). In
2018, nearshore sediment samples (between 5-20 m from the shoreline) were collected
by the St. Lawrence Institute of Environmental Sciences (SLIRIES) from Zones 1-3 and
the LSL reference area (Windle and Ridal 2019).



Long-term Monitoring Plan - Targets:

To assess recovery in a step-wise fashion the monitoring plan has included short and
long-term targets. To determine if targets have been met, the monitoring plan was
designed to test the following hypotheses:

Short-term Target:

Surface weighted area average (SWAC) total and methyl Hg concentrations in
surface (0-2 cm) sediment collected from each of Zones 1, 2 and 3 remain the
same (i.e. conditions have not degraded) or are lower than the baseline
monitoring data collected in 2017 (i.e. there is evidence of natural recovery
through time).

With sedimentation of newer cleaner sediment, it is expected that mean total and methyl
Hg concentrations in the surface sediment will decrease. In the short term, this may be
difficult to quantify due to the spatial variability in sediment contaminant concentrations
within each Zone.

Long-term Target:

Surface weighted area average (SWAC) total and methyl Hg concentrations in
sediment (top 0-2 cm) collected from each of Zones 1, 2 and 3 are consistent
with the upstream reference (Lake St. Lawrence) baseline monitoring data
collected in 2017 and 2018.

Hg contamination in Zones 1, 2 and 3 was attributed primarily to historical local
industrial discharges from Domtar Fine Paper Ltd., and ICI Forest Products (formerly
called CIL). Courtaulds Fibres Canada discharged directly to Zone 2. Superimposed on
the industrial site related footprints in Zones 1-3 are current and historical non-point
sources of Hg (e.g., surface run-off, sewers and combined sewer overflows), that can
be associated with a city the size of Cornwall, Ontario (approximately 46,900 people).
Contaminants present in the environment due to human activity but unrelated to the
industrial sites discussed above are considered anthropogenic background
contamination (USEPA 2002). These sources of Hg that are unrelated to the historical
industrial Hg sources are, in fact, recognized as a RAO “Mitigate ongoing sources of
mercury to the river as needed to reduce human and ecological exposures to mercury,
to the extent feasible”. Accordingly, as natural recovery progresses to reduce the
industrial related footprint, contributions from non-site related anthropogenic sources
may continue to affect recovery in Zones 1-3.

In contrast, LSL, is located upstream of the Moses Saunders Power Dam and historical
industrial sources of Hg. The land use adjacent to LSL is almost exclusively agricultural.
As such, the LSL Hg and methyl Hg concentrations do not include contributions of Hg
associated with a city environment i.e., the anthropogenic background contamination.
This may impede the ability of Zones 1-3 to achieve SWAC Hg concentrations
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consistent with the reference area SWACs. Alternative targets other than SWACs within
the context of the LSL reference area should be considered, such as the LSL maximum
Hg and methyl Hg concentration, or the 99" percentile concentration.

Field and Laboratory Methods

Sediment Sampling

In June 2017, surface (0-2 cm) sediment samples were collected from 155 stations: 28
in Zone 1, 93 in Zone 2, 14 in Zone 3, and 20 from LSL (Appendix Table 1; Figures 2-6).
These three Zones were identified in the CSS with historically high concentrations of
Hg. The 2017 sampling in LSL served as a reconnaissance investigation to assist with
the selection of appropriate reference stations for the 2018 sediment survey (i.e.
stations with particle size and total organic carbon (TOC) similar to conditions in Zones
1-3). Accordingly, stations in LSL were selected in 2017 based on historical data for
particle size and TOC. In 2018, 40 additional stations were collected in LSL based on
the 2017 results for the reference stations and Zones 1-3. The upstream reference area
dataset was required to establish the Hg and methyl Hg targets for MoNR. All the data
from these two surveys formed the baseline dataset for the CSS Long-term Monitoring
Program.

The sampling stations were identified in Zones 1-3 following a stratified random design.
Each of the Zones were divided into a specified number of strata based on the size of
the zones. Each stratum was typically 100 m in width extending from the 2 m depth
contour to a maximum distance of 200 m from the shoreline. For each Zone, a specific
number of stations based on strata size and historical contaminant data were randomly
selected using ArcGIS software (ESRI v 10.5).

The size of Zone 1 for the purposes of offshore long-term sediment contaminant
monitoring was reduced relative to the original size identified in earlier CSS reports and,
in the Cornwall Conceptual Site Model (Ramboll Environ 2016), since the entire area
was not conducive to sediment sampling. The bottom type for about half of the
downstream portion extending to the Cornwall Civic Complex, was identified on
Canadian Hydrographic Service navigational charts, and in Rukavina (2000), as
boulders, hard bottom and gravel. Based on this information, consideration should be
given to formally reducing the size of Zone 1 in future reporting.

Because of the extended length of Zone 2 (about 2.4 km), it was divided into Zone 2
West (Zone 2W) and Zone 2 East (Zone 2E). Zone 2W had five stations per stratum
compared with only three stations per stratum in Zone 2E since historical data indicated
greater spatial variability in contaminant concentrations in Zone 2W.
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Figure 4: Zone 2W sampling stations (2017), St. Lawrence River, Cornwall.
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All sediment samples were submitted to the MECP Rexdale Laboratory for analysis of
total Hg, TOC, total nitrogen (TN) and total phosphorus (TP), metals scan (which
included lead (Pb), Copper (Cu) and Zinc (Zn), three metals that were historically
contaminants of concern in Zone 2), and particle size. Selected samples were submitted
for loss on ignition (LOI). All sediment samples were submitted to a contract lab (ALS
Canada Ltd.) for methyl Hg analysis.

Each surface sediment sample was collected from a boat using a shipek cleaned with
soap and rinsed with site water between stations. A portion of the upper 2 cm of at least
three grab collections (or more if needed to meet analytical requirements) was pooled
and homogenized for each sample. Sediment was typically removed from the center of
the shipek bucket, away from the edges to avoid sample contamination. Sediment from
each station was composited in a clean soap washed pyrex or glass tray and thoroughly
homogenized with a clean plastic or Teflon utensil.

At six stations within Zone 1, eight stations within Zone 2, two stations within Zone 3,
and at eight stations in LSL (randomly selected), three independent samples were
collected, following the requirements for field quality assurance/quality control (QA/QC)
to assess heterogeneity of Hg and methyl Hg contamination within a station and zone.
All three replicates were submitted for all parameters. The boat was anchored, and the
three replicate samples were collected within a 10 m radius of the boat.

At a total of three stations (randomly selected from each of LSL, Zones 1 and 2),
enough sediment was collected to submit, after homogenization, two split samples for
all parameters. This provided data on sample handling/preservation and transport
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effects on laboratory reproducibility.

Samples were kept in the dark and refrigerated/frozen prior to sample submission for
analysis.

Analytical Methods

Surficial sediment samples were analyzed according to established methods by the
Ontario MECP’s Laboratory Services Branch (LSB), Etobicoke, ON. Sediment samples
were analyzed for: total mercury (Hg) by method E3059; metals and total phosphorus
(TP) by method E3470 (including Al, Sb, As, Ba, Be, B, Ca, Cd, Cr, Co, Cu, Fe, Pb, Mg,
Mn, Mo, Ni, K, P, Se, Ag, Na, Sr, S, Tl, Sn, Ti, V, and Zn); particle size by method
E3328; total organic carbon (TOC) by method CARB3529; total nitrogen (TN) by
method TN3529, and loss on ignition (LOI) by method E3569. Method details can be
provided on request (MOECC 2016a b; MOECC 2017a; MOECC 2018; MECP 2019).

ALS Canada Ltd. analysed methyl Hg in soil/sediment by Gas Chromatography Atomic
Fluorescence Spectroscopy (GCAFS). This method follows procedures published by
DeWild et al (2004) for the US Geological Survey (Techniques and Methods 5A-7).
Sediment samples were leached with an acidic CuSOs4 solution to solubilize any
methylated Hg from inorganic complexes. The methyl Hg was then extracted from the
aqueous leachate using dichloromethane (DCM). Once the extraction was complete
the acidic aqueous layer was discarded. An aliquot of the organic layer was then back
extracted into Ultra-Pure water by purging it with Argon gas to remove the DCM.

Once the samples were prepared, an aliquot was taken for analysis which was then
ethylated using sodium tetraethylborate (NaBEt4) to convert the methyl Hg to
methylethylmercury. The methylethylmercury (and other ethylated mercury species) was
then purged with nitrogen and collected on a gold trap. The gold trap was then heated to
release all mercury species which were then separated by a packed GC column. The
separated species were then pyrolized at 900°C to convert the separated ethylated
mercury species to elemental mercury (Hg®) which was then analyzed by cold-vapor
atomic fluorescence spectroscopy.

Data Analysis

The 2017 survey was designed to establish baseline conditions for Zones 1-3.
Accordingly, summary statistical analysis was provided to characterize the
contamination in each Zone (e.g., mean concentrations, standard error, standard
deviation, 95% Confidence Interval (Cl), min and max concentrations).

The mean sediment total Hg, methyl Hg, TOC, TP and metal concentrations (lead, zinc
and copper), within a zone was calculated using all the data. A one-way analysis of
variance (ANOVA) was used to compare mean total concentrations between Zones and
with the LSL reference data using SigmaPlot™. Sediment data analysis was performed
using the raw data, In(10) transformed data and data corrected for TOC. If significant
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differences were found between Zones, the Holm-Sidak test for multiple comparisons
was used to determine which Zones differed. If the raw and In10) transformed data failed
the Shapiro-Wilk Normality Test or were shown to have significantly different variances
(Brown-Forsythe Equal Variance Test), then the Kruskal-Wallis One Way Analysis of
Variance on Ranks was performed in place of the ANOVA and a pairwise comparison
procedure using Dunn’s method was used to determine which Zones differed. The
Pearson Product Moment Correlation analysis was used to assess significant
relationships among total Hg and methyl Hg, metals and sediment physical
characteristics. The variation among the field-replicated analytical data (QA/QC
samples) was examined using the coefficient of variation (CV) which is the ratio
between the standard deviation (SD) and the mean multiplied by 100.

Surface Weighted Average Concentration (SWAC) Calculations

The MECP Geomatics Centre generated the current SWAC for total Hg, methyl Hg, Cu,
Pb, Zn, TOC, and TP for the three Zones and LSL using the ArcGIS inverse distance
weighting (IDW) procedure. The SWACs were calculated using the data collected at
each station, and the mean concentration of all replicates at stations identified for
QA/QC (replicate samples collected and/or split samples).

Results

Quality Assurance and Quality Control

Field Replicated Sample Variability: Within station heterogeneity of total Hg and methyl
Hg contamination as well as of the other parameters was assessed by reviewing the
coefficient of variation (CV) among the three unique replicate samples collected from
each of 24 stations (Appendix E). The largest within station variability was for sediment
total and methyl Hg suggesting spatially heterogeneous Hg concentrations particularly
in Zone 3. The mean CVs for methyl and total Hg were 29% and 24% respectively with
ranges for methyl Hg from 3-93% and for total Hg from 0-100%, however, most stations
had a CV <35%. In general, the mean CV for TOC, particle size, Pb, Cu, Zn, Al and
nutrients were low, ranging from 7 to 22% indicating relatively consistent results
between grab samples from the same site and providing confidence that the data are
reflective of local sediment conditions, although maximum CVs did range as high as
90% (Appendix E). Overall, for all parameters, the lowest within station variability was
present in LSL.

Within sample variability used to assess sample handling/processing and transport in
the field was assessed using split samples. The mean CV for all parameters except
methyl and total Hg was low and ranged from 2 to 14%. For methyl Hg the mean CV
was 21% and for total Hg 25%.

Laboratory QA/QC can be provided upon request from the MECP Rexdale laboratory.
Lab precision and accuracy were assessed routinely for each run of 10 samples through
the analysis of duplicate samples, method blanks and the recovery of spiked matrices
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using certified reference material and laboratory standards test samples, following the
same procedures and methods used for the field samples.

Total Mercury and Methyl Mercury

All sediment contaminant data is provided in Appendix B. A summary of the data for
each Zone and LSL is provided in Table 1. Figures 7-9 show total Hg and methyl Hg
(MHg) concentrations by Zone and individual stations.

Total Hg concentrations in the LSL reference area ranged from 0.01 to 0.19 ug/g with a
mean of 0.07 ug/g (Standard Deviation (SD) 0.04 ug/g). Methyl Hg in LSL ranged from
0.08-3.8 ng/g (mean 0.53 ng/g; SD 0.53 ng/g) (Table 1).

The highest concentrations of total Hg were present in sediment collected from Zone 1
ranging from 0.4 ug/g — 11.5 ug/g (Table 1; Figure 7). The mean concentration in Zone
1 (3 ug/g; SD 2.7 ug/g) was greater than the Provincial Sediment Quality Guideline
(PSQG) Severe Effect Level (SEL) of 2 ug/g (Fletcher et al 2008). Mean total Hg
concentrations in Zone 2 (1.1 ug/g; SD 1.2 ug/g) and Zone 3 (0.63 ug/g; SD 0.93 ug/qg)
exceeded the Lowest Effect Level (LEL); however, maximum concentrations were also
greater than the SEL. The mean total Hg concentration in Zone 2W (1.2 ug/g) was
greater than Zone 2E (0.78 ug/g) suggesting a decreasing trend in Hg with distance
downstream of the historical discharge from the former Courtaulds Fibre site. For all
Zones, total Hg concentrations were highly variable within a Zone, suggesting extremely
heterogeneous contamination spatially consistent with historical data (Richman and
Dreier 2001).

Using non-parametric statistics, concentrations of total Hg in Zone 1 were significantly
greater than those in LSL (Q=9.9; p<0.001), Zone 2 (Q= 3.1; p<0.039) and Zone 3
(Q=4.1; p<0.001) (Figure 7). Total Hg in Zones 2 (Q= 9.2 Zone 2W; Q=5.8 Zone 2E;
p<0.001) and Zone 3 (Q=3.2; p<0.015), were also significantly greater than LSL.
Statistical results were similar when parametric test on In(10) transformed data were
used, however, data still failed the equal variance test.

Methyl Hg concentrations in sediment collected from Zones 1-3 were significantly
greater than concentrations in LSL (Q ranged from 5.1-8.7; p<0.001) (Figure 8). The
In(10) transformation resulted in the data being normally distributed but data failed the
equal variance test. Results from the Dunn’s test showed significantly higher methyl Hg
concentrations in Zone 1 compared to Zone 2W (Q=3.9; p<0.001). Although mean
methyl Hg concentrations in Zones 1-3 were greater than LSL mean concentration,
Figure 9b showed that most stations in Zones 2 and 3 had concentrations less than the
LSL 99t percentile, and multiple stations had concentrations similar to LSL methyl Hg.

There was a significant relationship between Log(1o) total Hg and Log10) methyl Hg
(r=0.73; p<0.001) when all data were combined (Figure 9c). There was no relationship
when LSL data or Zone 2 were considered separately. The percent of methyl Hg to total
Hg was low throughout the study area and ranged from 0.2 to 6.2 % in LSL with the
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mean at 0.98 %. For all three contaminated Zones, percent methyl Hg was lower than
LSL and ranged from 0.01 to 2.4 % with a mean of 0.32%. This data was consistent
with Environment and Climate Change Canada (ECCC) results for sediment collected in
2017 as part of a benthic invertebrate study (Milani and Grapentine 2019).

Total Hg (ug/g) in Surface Sediment from the St. Lawrence River, Cornwall and
Lake St. Lawrence
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Figure 7: Mean (+/- SD) total Hg (ug/g) concentrations in sediment collected from LSL
and Zones 1-3. Mean concentrations with the same letter are not significantly different

(Dunn’s Multiple Comparison test).



Table 1: Summary statistics describing sediment collected from the St. Lawrence River, 2017 and 2018: physical properties, nutrients and metal concentrations in Lake St. Lawrence

(upstream reference area) and Cornwall: Zones 1, 2, and 3. Concentratons > LEL (Lowest Effect Level) are bolded, > SEL (Severe Effect Level) are in red font.

Lake St. Lawrence Reference Area, n=60

Hgug/g  MHg (ng/g) Sand % clay % Silt % Silt+ Clay %  TOC mg/g Cu ug/g Pb ug/g Zn ug/g TP ug/g TN mg/g
Mean 0.07 0.53 43 12 44 56 41.1 249 18.6 76.2 854 4.3
Standard Deviation 0.04 0.53 34 8 27 34 31.2 15.3 12.6 39.4 304 2.3
Standard Error 0.00 0.07 4 1 3 4 4.0 2.0 1.6 5.1 39 0.3
Median 0.06 0.45 44 11 46 81 37.7 21.7 16.2 71.6 875 4.2
Range 0.18 3.7 94 27 76 93 195 54.4 67.3 138 1170 7.5
Minimum 0.01 0.08 1 1 2 5 5.3 3.2 3.2 15.9 290 0.8
Maximum 0.19 3.8 95 28 78 98 200 57.6 70.5 154 1460 8.3
Confidence Level(95.0%) 0.01 0.14 9 2 7 7 8.1 4.0 3.2 10.2 78 0.6
Zone 1, n=28

Hg ug/g  MHg (ng/g) Sand % clay % Silt % Silt+ Clay % TOC mg/g Cu ug/g Pb ug/g Zn ug/g TP ug/g TN mg/g
Mean 3.0 4.9 60 6 29 36 68.6 45.0 29.4 80.5 849 3.3
Standard Deviation 2.7 4.7 25 6 22 28 43.0 19.6 17.7 32.8 171 1.9
Standard Error 0.51 0.88 5 1 4 5 8.1 3.7 33 6.2 32 0.4
Median 2.3 3.0 60 5 27 32 57.3 41.1 25.4 70.8 860 2.8
Range 11.1 18.6 83 21 67 89 194 72.0 81.8 117 600 7.3
Minimum 0.44 0.50 7 1 4 5 26.0 18.4 10.7 37.1 550 1.3
Maximum 11.5 19.1 90 22 71 93 220 90.4 92.5 154 1150 8.5
Confidence Level(95.0%) 1.1 1.81 10 2 9 11 16.7 7.6 6.8 12.7 66 0.7
Zone 2 W, n=69

Hgug/g MHg (ng/g) Sand % clay % Silt % Silt+Clay %  TOC mg/g Cu ug/g Pb ug/g Zn ug/g TP ug/g TN mg/g
Mean 1.2 1.5 39 12 47 59 34.3 35.4 45.0 214 868 2.9
Standard Deviation 1.3 1.3 24 6 21 27 12.3 27.1 94.5 288 141 1.6
Standard Error 0.16 0.15 3 1 3 3 1.5 3.3 11.4 34.7 17 0.2
Median 0.58 1.1 34 14 53 66 35.0 31.0 23.5 128 880 2.6
Range 5.8 6.1 82 21 71 90 54.2 180 730 1604 610 6.5
Minimum 0.10 0.30 5 1 4 5 6.5 7.6 5.1 35.7 510 0.1
Maximum 5.9 6.4 87 22 75 95 60.7 188 735 1640 1120 6.6
Confidence Level(95.0%) 0.31 0.31 6 1 5 6 3.0 6.5 22.7 69.2 34 0.4
Zone 2 East, n=24

Hgug/g  MHg (ng/g) Sand % clay % Silt % Silt+Clay %  TOC mg/g Cu ug/g Pb ug/g Zn ug/g TP ug/g TN mg/g
Mean 0.78 1.6 35 14 51 65 34.2 28.0 21.1 124 935 3.6
Standard Deviation 0.83 0.88 26 6 20 27 12.9 11.9 7.8 43.7 129 1.8
Standard Error 0.17 0.18 5 1 4 5 2.6 2.4 1.6 8.9 26 0.4
Median 0.45 13 22 17 60 78 36.0 29.5 20.1 122 997 3.9
Range 3.07 3.8 82 22 66 87 48.0 36.2 29.5 189 380 6.6
Minimum 0.13 0.55 5 2 6 8 7.0 9.0 4.3 33.8 690 0.9
Maximum 3.2 4.3 87 24 72 95 55.0 45.2 33.8 223 1070 7.4
Confidence Level(95.0%) 0.35 0.37 11 3 9 11 5.5 5.0 3.3 18.5 55 0.8
Zone 3, n=14

Hgug/g MHg (ng/g) Sand % clay % Silt % Silt+Clay %  TOC mg/g Cu ug/g Pb ug/g Zn ug/g TP ug/g TN mg/g
Mean 0.63 2.4 47 14 35 49 224 20.4 13.1 62.9 767 2.2
Standard Deviation 0.93 1.9 25 15 19 30 13.4 10.5 6.6 31.0 123 1.5
Standard Error 0.25 0.52 7 4 5 8 3.6 2.8 1.8 8.3 33 0.4
Median 0.23 1.7 51 10 39 49 21.0 20.1 11.8 61.6 745 2.2
Range 3.37 6.1 85 59 66 96 43.4 37.6 27.4 123 400 5.2
Minimum 0.03 0.30 0 1 3 4 6.6 9.0 6.0 24.7 570 0.4
Maximum 3.4 6.4 85 60 70 100 50.0 46.6 334 148 970 5.6
Confidence Level(95.0%) 0.54 1.1 14 9 11 17 7.7 6.1 3.8 17.9 71 0.9

Hg: LEL: 0.2 ug/g SEL: 2 ug/g

Cu: LEL: 16 ug/g SEL: 110 ug/g
Pb: LEL: 31 ug/g SEL: 250 ug/g

Zn: LEL: 120 ug/g  SEL: 820 ug/g
TOC: LEL: 10 mg/g SEL: 100 mg/g
TP: LEL: 600 ug/g  SEL: 2000 ug/g



Methyl Hg (ng/g) in Surface Sediment from the St. Lawrence River, Cornwall and
Lake St. Lawrence
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Figure 8: Mean (+/- SD) methyl Hg (ng/g) concentrations in sediment collected from LSL
and Zones 1-3. Mean concentrations with the same letter are not significantly different
(Dunn’s Multiple Comparison test).
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Figure 9: a) Total Hg (ug/g) and b) methyl Hg (ng/g) concentrations in sediment at
individual stations throughout the sampling area collected from LSL and Zones 1-3; c)
Log methyl Hg vs Log Total Hg in sediment collected from the study area.



Total Organic Carbon (TOC) and Particle Size

There was significantly higher TOC concentrations (H= 37.2; p<0.001) in Zone 1
compared to Zones 2, 3 and LSL (Q ranged from 5.45-2.81; p<0.001) (Dunn’s multiple
comparison test) (Figure 10). TOC in LSL was also significantly greater than Zone 3
(Q=2.8; p<0.05). Ln¢10y transforming the data did not result in equal variances or a
normal distribution so no further statistical analysis was performed. There were large
deposits of wood chips in Zone 1 which may have accounted for the higher TOC
concentrations.

There were significant differences between Zones in particle size (H=15.6; p=0.004)
(Figure 10). However, in contrast to TOC, Zone 1 had the lowest percent silt+clay when
compared with the other Zones. The presence of wood chips and significant amounts of
zebra/quagga mussel shells likely impacted the particle size distribution in Zone 1.
Percent silt+clay was significantly greater in Zone 2 (mean: 61%; SD 26.6%) and LSL
(mean: 56%; SD 34.5%) than in Zone 1 (mean: 36%; SD 28.0%) (Q <3.6; p<0.01). LSL
and Zone 2 were not significantly different than Zone 3 (mean 49%; SD 30.0%).

Typically, in the absence of a point source, concentrations of metals tend to correlate
with the physical properties of the sediment such as particle size, and conservative
metals such as aluminium (Al) (Forstner and Wittmann 1983; Krumgalz et al. 1992;
Geiselbrecht et al. 2019). Additionally, Hg is known to have an affinity to adsorb onto
organic matter so a relationship with TOC concentrations may be observed in areas that
have not been exposed to Hg contamination (Geiselbrecht et al. 2019). A Pearson
Product Moment correlation analysis performed on LSL data showed a positive
correlation between percent silt+clay and total Hg, Pb, Cu, Zn, Al, and TP (r ranged
from 0.53 to 0.9; p<0.001), and a weak relationship between particle size and TOC
(r=0.36; p<0.005) (Appendix C). Aluminium was also strongly correlated with the metals
and TP although to a lesser degree with total Hg (r=0.39) and not correlated with methyl
Hg. TOC was not correlated total Hg but was positively correlated with all the
parameters listed above including methyl Hg, but in all cases the r value was low (r
ranged from 0.45 — 0.28) suggesting only a weak relationship.

Accordingly, an attempt was made to collect sediment from LSL that had physical
characteristics similar to the contaminated Zones to account for these relationships and
minimize variation when assessing and comparing contaminants of concern. Although
Zone 1 had significant differences in mean TOC concentrations and particle size when
compared with LSL and the other Zones, the range in particle size and TOC overlapped
with LSL at many sites so a comparison of contaminant concentrations among sampling
locations is appropriate (Figure 10). This conclusion was reinforced, in any case, due to
the absence of a relationship between total Hg and TOC in LSL, and the weak
relationship between particle size and total Hg (i.e., TOC and particle size were not
important physical characteristics dictating Hg concentrations or patterns of
contamination in LSL).



10a)

TOC Concentrations in Surface Sediment (0-2 cm) Collected from Lake 5t. Lawrence

240 Reference Area and Cornwall Zones1,2,and 3
220
200 -
I reference Area
ol I Zone 1
B Zone?
o B Zone3
_ 140
B
120 ‘
8
100
30 SEL 100 mg/g
LEL 10 mg/g
60 i
=° il | |\ A
0 lIIIIIIIIIlI 00 IIIIIIHIIIIJII IIII!I IIIIIIIIIIlIII Ao
ERR R L AR LR R R A e P E L B EEE EE L L PR e
Station
Percent Silt+Clay in Surface Sediment (0-2 cm) Coll d from Lake St. Lawrence Reference
100 - Area and Cornwall Zones 1, 2, and 3

80 -

60 -

Percent Silt+Clay

40 -

20 -

Figure 10: a) TOC (mg/g) concentrations and b) percent silt+clay in sediment at
individual stations throughout the sampling area collected from LSL and Zones 1-3.

Interestingly, Zone 1 was the only area that had a significant relationship between TOC
and total Hg (r=0.74; p<0.001) (Figure 11a & b), and there was no relationship between
total Hg and particle size in Zones 1-3 (Figure 11c & d). When both total Hg and methyl
Hg data were corrected for TOC concentrations, there was no significant difference

between the Zones and all three Zones had significantly higher TOC corrected total Hg
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and methyl Hg concentrations than LSL (Q ranged from 4.1 — 9.7; p<0.001). For Cu, Pb
and Zn, relationships with particle size were dependent on the Zone and the metal
historical discharge patterns (Appendix D). It is not uncommon for the natural
relationship expected and observed in the upstream reference area to be altered or
absent when there was a historical discharge of a specific metal (Geiselbrecht et al
2019).
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Figure 11: Total Hg vs TOC in a) Lake St. Lawrence and Zone 1 and b) Zone 2 and 3;
total Hg vs percent silt + clay in c) Lake St. Lawrence and d) Zones 1-3.

Metals of Historical Concern and Nutrients

Historical (Richman 1994, 1996, 1999), and more recent near-shore data (Moir et al.
2018), showed high concentrations (i.e. > SEL) of Zn, Pb and Cu at several locations in
Zone 2 due to historical discharges from the former Courtaulds Fibre facility. These
stations were near the Courtaulds shore-based outfalls (i.e., downstream of the Acid
Recovery Drain, in proximity of the Acid Effluent Drain, Alkali Effluent Drain and Storm
Sewer, and downstream of the facility Floor Drain). In the 2017 survey, stations 806,
795 and 791 were located close to shore in the same general location as sampled
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historically (Figure 4). Concentrations of these metals remain high at these stations and
exceeded the SEL for Hg, and for at least two or three of the metals Pb, Cu or Zn.
Station 795 is located near the Courtaulds Floor

drain and station 791 is about 75 m farther downstream. Sediment collected from both
sites had distinct petrochemical odours and visible oily sheens at the sediment surface.
As well, sediment from station 795 contained a tar-like substance that adhered to the
sampling equipment. Station 799 had concentrations of Hg > SEL, and for Pb and Zn,
concentrations approached the SEL but did not exceed it: this station was farther
offshore but may have been impacted by former discharges from the Acid Recovery
Drain which is located upstream since historical sediment data showed high

concentrations of Hg, Pb and Zn at a station about 60 m closer to shore (Richman
1996).

With the exceptions described above, all remaining sediment samples collected from all
three Zones and LSL had concentrations of Cu, Pb and Zn that were generally either
below and/or above the LEL, but well below the SEL suggesting that these metals were
no longer a local concern offshore in deeper water (Figure 12).
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Figure 12: a) Copper (ug/g) b) Lead (ug/g) and c) Zinc (ug/g) concentrations in sediment
at individual stations throughout the sampling area collected from LSL and Zones 1-3.
However, given the recent data collected by the St. Lawrence River Institute of
Environmental Studies (Windle and Ridal 2016; Moir et al. 2018), near shore
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contamination (<20 m from shore) requires further consideration for long-term
monitoring for Cu, Pb and Zn.

Mean Zn concentrations in Zone 2W and 2E were significantly greater than Zones 1, 3
and LSL (Q ranged from 3.2 -6.6; p<0.001) using the Dunn test. There was no
difference in mean Zn concentrations among Zones 1, 3 and LSL.

Pb concentrations, were not significantly different among the Zones or with LSL
(p=0.068), while mean Cu concentrations were significantly greater in Zone 1 than
Zones 2E, 3 and LSL (t ranged from 3.0-4.3; p<0.025). Zone 2W had significantly
greater Cu concentrations than LSL (t=2.9; p<0.03). A review of the MISA (Municipal
Industrial Strategy for Abatement) effluent data from 1989-1990 (MOE 1991, 1992)
showed similar loadings of Cu present in the effluent from both Courtaulds and Domtar
Fine Paper LTD. (located upstream of Courtaulds), which may be the cause of the
higher Cu concentrations in Zone 1 and Zone 2 W relative to the other areas.

For nutrients, there was no significant difference in total phosphorus concentrations
amongst the Zones or LSL (p=0.19), and LSL had significantly higher concentrations of
total nitrogen than Zone 2W (t=4.3; p<0.001) and Zone 3 (t=3.7; p<0.003).

Surface Weighted Area Average Concentration (SWAC)

All SWAC:s for total and methyl Hg are provided in Table 2 and Figure 13 (a-e) for total
Hg and Figure 14 (a-e) for methyl Hg. In addition, SWACs were also calculated for
TOC, TP, and for Cu, Pb and Zn (Appendix F).

The total Hg SWAC for LSL was 0.06 ug/g while Zones 1, 2W and 2E and 3 were 2.8
ug/g, 1.3 ug/g, 0.9 ug/g and 0.72 ug/g, respectively (Table 2). SWAC concentrations for
the three Zones were also greater than the maximum and 99t percentile total Hg
concentrations for LSL (0.19 and 0.17 ug/g respectively). The total Hg SWACs were
similar to the mean concentrations discussed in the previous sections; however, spatial
patterns of contamination can be more easily reviewed using the maps generated to
calculate the SWACs. For example, in Zone 1 there is a pattern of increasing total Hg
contamination with increasing distance from shore — distinct areas that are <SEL vs >
SEL, and localized “hot spots” where Hg concentrations ranged between 5 u/g to > 10
ug/g (Figure 13b). Although the total Hg SWACs in all Zones were greater than the
SWCA in LSL, at least half of Zone 2W and most of Zone 2E had Hg concentrations
that were less than 1 ug/g (Figures 13c and d), and a large area of Zone 3 had Hg
concentrations <0.5 ug/g or similar to background, suggesting that the area of concern
in Zone 3 could be reduced in size.



Table 2: Surface Weighted Average Concentration (SWAC) of Metals, TOC and TP, 2017-2018,
St. Lawrence River, Cornwall (Zones 1 -3), and the Lake St. Lawrence Reference Area.

SWAC | Hg (ug/g) | Methyl Hg (ng/g)| TOC (mg/g) | Cu (ug/g) | Zn (ug/g) | Pb (ug/g)| TP (ug/g)
REF 0.06 0.50 39 25 77 19 860
Z1 2.8 4.4 64 41 76 27 830
2w 1.3 1.5 34 36 221 48 871
Z2E 0.90 1.8 32 25 118 20 904
z3 0.72 2.4 22 19 58 13 751
LEL 0.2 10 16 120 31 600
SEL 2 100 110 820 250 2000

For methyl Hg, although the SWACs were greater in Zones 1-3 (1.5-4.4 ng/g) than the
SWAC in LSL (0.5 ng/g) (Table 2), the maps highlighted large areas that have methyl
Hg concentrations similar to LSL particularly in Zones 2 and 3 suggesting that these
areas may be meeting the RAO. Additionally, the SWACs from Zone 2 (1.5-1.8 ng/g)
and Zone 3 (2.4 ng/g) were less than the LSL maximum and 99 percentile
concentrations for methyl Hg (3.8 ng/g and 2.9 ng/g, respectively).
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Figure 13: Surface-weighted area average concentration of total mercury (ug/g) in the
surficial sediment in a) LSL; b) Zone 1; c) Zone 2W; d) Zone 2E; e) Zone 3.
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Figure 14: Surface-weighted area average concentration of methyl Hg (MHg) (ng/g) in
the surficial sediment in a) LSL; b) Zone 1; ¢) Zone 2W; d) Zone 2E; e) Zone 3.

Discussion

Guidance documents for the remediation of contaminated sediments indicate that clean-
up goals should be linked to natural resources that are potentially at risk (e.g. fish,
wildlife, humans) (USEPA 2005). A review of fish Hg concentrations from 2002-2012
showed that Northern Pike, Walleye, Smallmouth Bass, Largemouth Bass and Yellow
Perch collected from the Cornwall AOC tend to have higher Hg concentrations than fish
of similar sizes collected from upstream areas (Neff et al. 2013; Richman 2016).
Additionally, for fish collected from the AOC, estimated whole body fish tissue Hg
concentrations exceeded various literature-based toxicity reference values more
frequently and at a smaller fish length than fish collected from the upstream reference
areas (Richman 2016). Actual risk to the fish population health within the AOC have not
been documented so a risk-based goal to protect fish for sediment remediation was not
identified.

Although concentrations of Hg have decreased to varying degrees between 1975 and
2019 in multiple fish species collected from the AOC (likely due to reduced discharges
of Hg from historical sources through time, the closure of the industries, and decreases
in surface sediment Hg concentrations), human health consumption guidelines remain
more restrictive than in LSL (Neff et al. 2013; MOECC 2017b). Accordingly, to reduce
Hg exposure to the aquatic food chain, the RAO was to reduce surface sediment
concentrations of total Hg and methyl Hg in areas that were known to have the greatest
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contamination. Mercury deposited throughout the entire AOC (which extends
downstream to the Quebec border throughout Lake St. Francis), likely also contributes
to the fish consumption restrictions in general, so reductions in Hg concentrations in the
Zones alone would probably not reduce consumption restrictions for fish species with
large home ranges. However, as sediment quality in Zones 1-3 improve through time,
so should the entire AOC. The goal of reducing food chain exposure to Hg also applies
to the RAO of ensuring Hg in invertebrate tissue and YOY fish in the contaminated
Zones were consistent with upstream concentrations. Achievement of all three RAOs
(sediment, invertebrates and YOY fish), should result in lower Hg tissue concentrations
in fish.

Because fish are exposed to sediment contaminants over their entire foraging range,
the calculation of SWACs in areas of highest contamination was appropriate to estimate
Hg exposure from these Zones. However, the appropriate comparison of the SWACS
within the Zones to Hg concentrations in LSL to meet the long-term target of being
“consistent” with upstream concentrations requires further discussion. Specifically, will
Zone Hg concentrations be considered consistent with upstream when concentrations
are similar to the LSL maximum concentration, the 99" percentile, or to the SWAC?

The use of the maximum, or the 99" percentile concentrations may be a more realistic
target than the SWAC. The LSL total Hg SWAC is consistent with the background Great
Lakes pre-colonial sediment horizon Hg concentration of 0.1 ug/g (Persaud et al. 1992).
Reaching the LSL SWAC concentration may be unachievable given that there are likely
contributions of Hg and methyl Hg present in Zones 1-3 due to human activity within
Cornwall, (e.g. urban surface runoff, CSO activity, storm sewers etc.), defined earlier as
the anthropogenic background concentrations that are not present in LSL and are
unrelated to the historical industrial sources.

The maximum and the 99" percentile concentrations for total Hg in LSL were 0.19 ug/g
and 0.17 ug/g respectively, and for methyl Hg were 3.8 ng/g and 2.9 ng/g respectively.
There is precedent for these values to be viewed as being representative of an area
without direct impacts from a Hg point source. For example, in Cornwall, a deposition
zone away from the industrial footprint was identified on the south side of the north
channel, off the northeast shore of Cornwall Island (Richman 1999). Total Hg
concentrations in this area ranged from 0.08-0.2 ug/g, similar to the LSL maximum and
99" percentile concentrations. According to USEPA guidance, nonimpacted portions of
onsite areas may also be suitable as background reference areas (USEPA 2002). For
methyl Hg, background reference sites in northern Ontario lakes have concentrations
similar to the LSL 99t percentile (MECP unpublished data), and in the Peninsula
Harbour AOC (Lake Superior), 2 ng/g was identified as the methyl Hg target for
protection of fish-eating wildlife (ENVIRON 2008).

A review of the data showed that regardless of the chosen reference target
concentrations, Zone 1 remains elevated in Hg. Zones 2 and 3 have methyl Hg SWACs
that are less than the maximum and 99" percentile concentrations in LSL which is a
promising indication that the contaminated Zones are improving through time,

notwithstanding mean total Hg and methyl Hg concentrations being significantly greater
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than upstream means. Nevertheless, improvements to fish consumption restrictions for
the AOC not only requires a measurable decrease in surface sediment Hg
concentrations in Cornwall, but also a decrease in Hg tissue concentrations in benthic
invertebrates and YOY fish.

A review of benthic invertebrate (chironomid and oligochaete) Hg tissue data presented
by Milani and Grapentine (2019) showed that overall, concentrations were greater in
Zones 1-3 compared with the 99t percentile in LSL. However, there were individual
stations in Zones 2 and 3 where tissue concentrations were consistent with those of
reference sites, and these sites had corresponding sediment methyl Hg concentrations
that were at least 2 to 3 times greater than the LSL SWAC but below the 99t percentile
from this current sediment study (i.e. < 2.9 ng/g). Interestingly, some of the Milani and
Grapentine stations with low sediment methyl Hg in the contaminated Zones also had
higher invertebrate tissue concentrations than LSL. This suggested that drivers for
bioaccumulation and bioavailability of Hg are not limited to sediment bulk Hg
concentrations but may be related to other site-specific factors such as TOC, pore water
Hg concentrations and redox values.

Conclusions and Recommendations

Zone 1: Only the western half of the Zone was suitable for sediment collections since
the eastern part of the Zone is scoured and described as boulder on Navigational
charts. Accordingly, the boundaries of Zone 1 should be adjusted in future reports to
appropriately reflect the size of the contaminated area.

Zone 1 had the highest SWACs for total Hg (2.8 ug/g) and methyl Hg (4.4 ng/g)
compared with Zones 2 and 3. Comparisons of Zone 1 Hg concentrations with the
SWAC for both parameters in LSL (total Hg 0.06 ug/g; methyl Hg 0.5 ng/g), and the LSL
maximum and 99" percentile concentrations, suggested that Zone 1 has not met RAO
targets. Mean total Hg concentrations were greater than the SQG SEL of 2 ug/g and
concentrations ranged as high as 11.5 ug/g. Methyl Hg concentrations ranged as high
as 19 ng/g. The sediment in this Zone has large deposits of wood chips and
quagga/zebra mussel shells which likely affect TOC concentrations and particle size
distributions making this Zone different from Zones 2 and 3.

Zone 2 and 3 mean total Hg concentrations were greater than LSL, but were <SEL with
only a few exceptions. Hg contamination in Zone 2W was higher than Zone 2E
consistent with historical data and decreasing levels of contamination with increasing
distance from the historical source. Zone 3 was less contaminated than Zone 2.
Although both Zone 2 and Zone 3 have not met the RAO long-term target for total Hg,
based on the spatial distribution of Hg contaminated sediment, the area of concern
within Zone 3 is currently relatively small.

The SWACs in Zone 2 and 3 for methyl Hg were low ranging from 1.5 ng/g to 2.4 ng/g
and although greater than the LSL SWAC, were comparable to sites in Ontario that
have been considered representative of background concentrations. A comparison of
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the Zone 2 and 3 SWACs with the LSL 99t percentile methyl Hg concentration (2.9
ng/g) suggested that these Zones could be considered consistent with the upstream
reference area. Multiple areas within these two Zones were spatially identified as similar
to LSL. Given that the most available Hg to biota is methyl Hg, this spatial
representation is encouraging since the areas with methyl Hg that exceed LSL appear
to be localized.

The first step to MoNR is to eliminate the contaminant sources and reduce exposure of
the food chain to contaminants of concern. A decrease in sediment Hg concentrations
throughout the entire AOC concurrent with reductions in the most contaminated Zones
through time will ultimately reduce tissue concentrations in biota, including fish. RAO
that address Hg tissue concentrations in benthos and YOY fish representative of the
base of the food chain are currently being assessed in other studies. Initial data from
these studies suggest that factors that control bioavailability and bioaccumulation of Hg
are not limited to bulk sediment Hg concentrations. Pore water sampling for total and
methyl Hg is recommended to improve understanding of the bioavailability of Hg to biota
in the Zones and LSL.

Given that deposition rates are low and non-point sources of Hg may remain within the
AOC, long-term monitoring of the sediment to assess change through time following the
principles of MONR should continue every 5 years for the next 30 years when the
sediment management strategy will be reviewed, and adaptive management actions
should be considered if RAO have not been met.
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Appendices

Appendix A: Station location and water depth, Long-Term Monitoring Plan, 2017-2018
St. Lawrence River and Reference Area, Lake St. Lawrence

Station Description |Station Number| Water Depth (m)| Northing | Easting
Reference

Reference 200 17 514769 | 4984958
Reference 201 9.5 515782 | 4985204
Reference 202 16.1 515826 | 4984841
Reference 203 17 515968 | 4985152
Reference 204 7.9 512137 | 4985529
Reference 205 4.6 511410 | 4986087
Reference 206 5.7 511033 | 4986021
Reference 839 9.8 4985077 | 515399
Reference 840 10.4 4985124 | 515670
Reference 841 9.7 4985300 | 515878
Reference 842 9.3 4985562 | 515960
Reference 843 4.8 4986083 | 511418
Reference 844 1.8 4986182 | 511269
Reference 845 5.6 4986040 | 511226
Reference 846 4.3 4986132 | 511055
Reference 847 5.2 4986068 | 511140
Reference 848 2.0 4983027 | 508321
Reference 849 2.2 5093914 | 508017
Reference 850 2.0 5093793 | 507774
Reference 851 2.1 5093474 | 506529
Reference 852 1.7 5093502 | 506470
Reference 853 4.5 5093217 | 506241
Reference 854 12.0 5093097 | 505668
Reference 855 13.7 5093205 | 505638
Reference 856 3.5 5093052 | 504647
Reference 857 1.5 5093219 | 504662
Reference 858 1.6 5093312 | 504677
Reference 860 5.5 509691 | 4985476
Reference 861 5.4 509180 | 4985444
Reference 862 4.7 509203 | 4985123
Reference 863 2.8 508071 | 4985421
Reference 864 2.1 507365 | 4984823
Reference 865 3.5 508650 | 4984259
Reference 866 8.3 508071 | 4983758
Reference 867 8.5 507469 | 4983476
Reference 868 2.5 507236 | 4982896
Reference 869 8.8 506940 | 4983260
Reference 870 8.8 506412 | 4983142
Reference 871 4.1 505653 | 4983252
Reference 872 3.7 505419 | 4982910
Reference 873 3 505152 | 4982786
Reference 874 1.9 504491 | 4984939
Reference 875 2.9 506435 | 4982176
Reference 876 1.2 505757 | 4982052
Reference 877 1.9 504817 | 4982128
Reference 878 4.3 503066 | 4980325
Reference 879 5 503789 | 4980344
Reference 880 4.3 504558 | 4980055
Reference 881 3.1 505988 | 4980306
Reference 882 3.3 506614 | 4980528
Reference 883 4.8 507919 | 4981169
Reference 884 3.7 509223 | 4980692
Reference 885 16.7 509377 | 4982917
Reference 886 3.5 506488 | 4984463
Reference 887 3.4 505055 | 4983641
Reference 888 7.6 511072 | 4984889
Reference 889 9.6 516129 | 4985631
Reference 890 7 503169 | 4980643
Reference 891 3.5 505666 | 4980811
Reference 892 3.4 506353 | 4980812




Station Description | Station Number | Water Depth (m)| Northing | Easting
Zone 1

Z1_S3_Sitel3 810 10.5 4984329 | 521411
71_S3_Site02 811 9.7 4984335 | 521387
71_S3_Site08 812 6.9 4984393 | 521341
71_S3_Site03 813 10.2 4984384 | 521389
71_S2_Site02 814 8.3 4984331 | 521254
71_S2_Site12 815 9.0 4984307 | 521260
71_S2_Sitell 816 9.3 4984316 | 521289
71_S2_Site08 817 9.4 4984301 | 521298
71_S2_Site07 818 8.2 4984313 | 521234
71_S1_Site10 819 8.2 4984300 | 521199
71_S2_Site04 820 10.4 4984254 | 521245
71_S2_Site03 821 10.3 4984276 | 521276
71_S1_SiteO1 822 8.3 4984263 | 521199
71_S2_Site09 823 8.3 4984229 | 521230
71_S1_Site12 824 4.8 4984217 | 521202
Z1_S1_Site05 825 8.0 4984266 | 521171
71_S1_Site07 826 5.2 4984220 | 521188
Z1_S1_Sitell 827 8.2 4984248 | 521156
71_S1_Site04 828 5.6 4984223 | 521136
Z1_S1_Site03 829 4.2 4984174 | 521136
71_S1_Site06 830 5.3 4984195 | 521189
71_S1_Sitel3 831 3.9 4984158 | 521121
Z1_S1_Site09 832 2.5 4984195 | 521167
71_S2_Site01 833 9.2 4984288 | 521236
Z1_S2_Site10 834 9.5 4984350 | 521282
71_S2_Site06 835 10.3 4984245 | 521239
Z1_S3_Site06 836 10.3 4984347 | 521418
Z1_S3_Site07 837 9.7 4984366 | 521420
Zone 2

72_S20_Site01 717 3.3 4986200 | 525854
72_520_Site02 718 13.2 4986005 | 525743
Z2_S20_Site03 719 6.8 4985956 | 525791
Z2_S19 Site01 720 11.6 4985980 | 525677
Z2_S19_Site02 721 9.2 4986001 | 525666
Z2_519_Site03 722 11.9 4985946 | 525651
72_518 Site02 723 9.0 4985964 | 525581
Z2_518 Site01 724 7.9 4986001 | 525564
Z2_S18 Site03 725 7.6 4985979 | 525535
Z2_S17_Site01 726 4.1 4986013 | 525483
72_517_Site02 727 6.4 4985945 | 525485
Z2_516_Site01 728 5.0 4985960 | 525358
Z2_S17_Site03 729 7.5 4985914 | 525382
72_S16_Site02 730 9.0 4985861 | 525378
72_S516_Site03 731 8.8 4985874 | 525323
Z2_S15_Site02 732 7.2 4985892 | 525249
Z2_S15_Site01 733 8.5 4985870 | 525266
72_S14 Site02 734 5.2 4985876 | 525207
Z2_S15_Site03 735 7.4 4985861 | 525223
72_514 Site03 736 9.9 4985811 | 525208
Z2_S514 Site01 737 11.8 4985774 | 525138
Z2_S13_Site02 738 9.9 4985755 | 525077
Z2_S13_Site01 739 11.1 4985715 | 525083
Z2_513_Site03 740 8.2 4985758 | 525048
Z2_512_Site05 741 3.0 4985718 | 524989
Z2_S12_Site01 742 2.6 4985727 | 524956
Z2_S12_Site02 743 6.7 4985663 | 524942
Z2_S11_Site03 744 299 4985650 | 524895
Z2_S12_Site04 745 9.1 4985615 | 524928
Z2_S12_Site06 746 11.7 4985619 | 524961
Z2_S11_Site01 747 10.0 4985585 | 524904




Station Description | Station Number| Water Depth (m)| Northing | Easting
72_S12_Site03 748 11.3 4985578 | 524927
Z2_S11_Site02 749 7.3 4985563 | 524865
Z2_S10_Site03 750 7.5 4985523 | 524799
Z2_S11_Site04 751 11.2 4985508 | 524843
Z2_S10_Site06 752 6.9 4985501 | 524745
72_S10_Site04 753 9.7 4985470 | 524778
Z2_S11_Site05 754 11.8 4985449 | 524833
Z2_S11_Site06 755 12.8 4985452 | 524889
Z2_S10_Site01 756 11.8 4985430 | 524789
Z2_S10_Site05 757 8.6 4985467 | 524723
Z2_S10_Site02 758 10.9 4985439 | 524723
Z2_S9 _Site01 759 4.2 4985448 | 524651
Z2_S9 Site06 760 10.3 4985424 | 524671
Z2_S9_Site03 761 11.9 4985393 | 524706
Z2_S9 Site05 762 10.3 4985417 | 524653
72_S8_Site02 763 9.8 4985386 | 524577
Z2_S9 _Site02 764 11.7 4985356 | 524627
Z2_S9 Site04 765 10.5 4985353 | 524699
Z2_S8_Site03 766 10.1 4985368 | 524551
Z2_S8 Site05 767 10.2 4985361 | 524524
Z2_S8_Site01 768 11.3 4985337 | 524570
Z2_S8_Site06 769 12.1 4985300 | 524557
Z2_S7_Site01 770 10.1 4985321 | 524430
Z2_S7_Site03 771 11.3 4985278 | 524481
Z2_S8 Site04 772 13.2 4985253 | 524527
Z2_S7_Site05 773 11.3 4985290 | 524424
Z2_S7_Site06 774 10.0 4985281 | 524431
72_S7_Site04 775 12.3 4985238 | 524450
Z2_S7_Site02 776 11.0 4985222 | 524415
Z2_S6_Site04 777 10.5 4985290 | 524369
Z2_S6_Site02 778 11.2 4985265 | 524361
Z2_S6_Site06 779 11.1 4985213 | 524372
72_S5_Site01 780 10.5 4985262 | 524315
Z2_S5_Site05 781 10.5 4985240 | 524313
Z2_S6_Site01 782 11.9 4985169 | 524322
Z2_S5_Site04 783 10.0 4985197 | 524304
Z2_S5_Site06 784 8.8 4985262 | 524258
Z2_S5_Site02 785 9.3 4985234 | 524253
Z2_S5_Site03 786 10.6 4985163 | 524256
Z2_S4 Site05 787 5.9 4985237 | 524168
Z2_S4_Site03 788 9.5 4985187 | 524192
Z2_S4 Site01 789 9.5 4985141 | 524195
72_S4_Site04 790 9.0 4985169 | 524133
Z2_S3_Site03 791 5.2 4985162 | 524070
Z2_S3_Site05 792 9.2 4985159 | 524111
Z2_S4_Site06 793 9.0 4985138 | 524142
Z2_S4 Site02 794 9.9 4985101 | 524127
Z72_S2_Site03 795 7.1 4985109 | 524009
Z2_S3_Site02 796 8.8 4985079 | 524040
72_S3_Site06 797 9.6 4985042 | 524079
Z2_S2_Site06 798 7.3 4985060 | 523974
Z2_S2_Site02 799 8.2 4985042 | 524007
Z2_S3_Site04 800 9.7 4985017 | 524027
Z2_S3_Newsite 801 8.0 4985014 | 523957
72_S2_Site01 802 5.1 4985038 | 523935
Z2_S2_Site05 803 9.7 4984983 | 524011
Z2_S2_Site04 804 7.9 4984949 | 523955
Z2_S1_Site03 805 5.8 4984955 | 523907
Z2_S1_Site01 806 3.2 4984989 | 523885
72_S1_Site04 807 5.0 4984890 | 523861




Station Station Water Depth

Description Number (m) Northing | Easting
Z2_S1 Newsitel 808 4.4 4984868 | 523745
Z2 S1 Newsite2 809 3.0 4984908 | 523821
Zone 3

Z3_S3_Site03 703 8.2 4984712 | 523255
Z3_S3_Site05 704 2.8 4984792 | 523213
Z3_S2 Site01 705 9.7 4984724 | 523174
Z3_S2_Site03 706 5.9 4984795 | 523172
Z3_S2 Site04 707 9.7 4984748 | 523132
Z23_S2_Site05 708 8.0 4984773 | 523139
Z3_S1 Site02 709 3.9 4984804 | 523086
Z3_S1 _Site04 710 8.0 4984733 | 523091
Z3_S1 SiteO1 711 3.8 4984760 | 523067
Z3_S1_Site05 712 4.2 4984760 | 523056
Z3_S4 Site01 713 3.2 4984729 | 522995
Z3_S4 Site03 714 1.6 4984732 | 522944
Z3_S4 Site02 715 1.6 4984698 | 522951
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Appendix B: Surface sediment (0-2 cm), concentrations of total and methyl mercury , metals and nutrients,
and physical parameters for the St. Lawrence River, Cornwall Zones 1-3 and upstream reference locations.
Station numbers with an *: concentrations are the mean of three replicate samples; ** mean of two split samples;
MHg= methyl Hg. LEL: Lowest Effect Level; SEL: Severe Effect Level

Sample Zone Station MHg Total Hg TOC Sand Clay Silt Cu Pb Zn Al TP TN

Date ng/g ugle mglg % % % uglg ug/lg uglg ug/g ug/g mg/g
LEL 0.2 10 16 31 120 600
SEL 2 100 110 250 820 2000

28-JUN-2017  Ref 839 022 009 76 9 1 4 48 14.4  32.7 3030 520 0.82
28-JUN-2017  Ref 840 0.63 0.15 39 17 16 67 328 195 101 14800 1050 4.46
28-JUN-2017 Ref  841* 0.36 0.14 28 24 18 58 29.1 245 89.8 12267 767 3.05
28-JUN-2017  Ref 842 0.42 0.06 19 76 5 15 16.0 11.6 52.2 11100 940 1.46
28-JUN-2017  Ref 843 1.11 0.05 88 69 3 12 152 106 55.1 9810 660 3.95
28-JUN-2017  Ref 844 0.26 0.03 20 8 2 8 106 54 39.7 7710 510 2.32
28-JUN-2017  Ref 845 2.27 0.04 87 8 3 12 100 6.5 36.3 7830 740 2.78
28-JUN-2017  Ref 846 0.64 0.09 62 13 17 70 38.4 18.0 110 17900 1070 7.66
28-JUN-2017  Ref 847 3.75 0.06 77 19 20 61 20.0 119 643 13800 870 4.36
28-JUN-2017  Ref 848 0.44 0.04 27 76 3 16 128 83 42.8 7360 880 1.92
28-JUN-2017  Ref 849 0.45 0.03 23 77 4 18 136 120 433 7360 800 2.89
28-JUN-2017 Ref = 850* 0.30 0.03 14 78 4 18 9.1 5.6 37.1 6283 887 1.79
28-JUN-2017  Ref 851 0.3 0.02 18 79 4 17 84 4.6 29.7 5670 580 2.21
28-JUN-2017  Ref 852 054 001 99 54 11 35 118 6.2 36.4 14700 760 1.27
28-JUN-2017  Ref 853 0.75 0.11 35 72 5 23 576 705 123 7620 1460 2.73
28-JUN-2017  Ref 854 031 0.06 50 7 17 76 38.4 191 103 20000 1070 6.58
28-JUN-2017  Ref 855 0.53 0.07 55 5 18 77 42.0 211 106 19600 1160 7.06
28-JUN-2017  Ref 856 0.19 002 82 90 2 8 44 3.8 23.0 5280 400 1.08
28-JUN-2017  Ref 857 0.37 0.03 35 21 12 66 17.2 55 451 8670 820 4.37
28-JUN-2017  Ref 858 0.17 0.03 5 15 13 72 278 8.2 65.9 16000 1070 6.86
05-JUN-2018  Ref 200 0.471 0.05 24 78 6 16 106 40.8 69.5 6510 600 2.09
05-JUN-2018  Ref 201 0.311 0.07 20 67 6 27 176 158 62.7 7330 730 2.62
05-JUN-2018 Ref = 202* 0.585 0.14 47 5 22 73 53.7 365 154 20667 1417 6.72
05-JUN-2018  Ref 203 0.517 0.12 48 3 23 74 524 36.1 148 20100 1260 6.39
05-JUN-2018  Ref 204 0.124 0.02 5 91 2 7 46 7.0 22.7 3550 550 0.99
05-JUN-2018  Ref 205 0.539 0.06 87 58 10 32 20.8 152 69.0 9820 740 4.38
05-JUN-2018 Ref 206** 0.845 0.07 200 61 7 26 219 19.7 724 9160 730 5.60
05-JUN-2018  Ref 860 0.675 0.08 47 1 28 71 42.0 29.7 134 27400 1170 6.23
05-JUN-2018 Ref  861* 0.406 0.07 49 2 28 70 415 289 130 28633 1197 6.26
05-JUN-2018  Ref 862 0.679 0.06 50 3 24 73 404 28.0 122 27500 1110 6.48
05-JUN-2018  Ref 863 0.726 0.05 9 36 12 52 320 224 73.8 16500 840 7.57
05-JUN-2018  Ref 864 0.787 0.11 88 10 21 69 452 26.9 109 24000 1070 8.25
05-JUN-2018  Ref 874 0.119 0.04 18 23 20 56 19.2 16.6 91.1 25000 880 2.93
06-JUN-2018  Ref 886 0.337 0.06 38 15 19 67 284 236 97.8 22600 970 5.18
06-JUN-2018 Ref  887* 0.515 0.06 37 1 27 72 335 2438 115 27300 1083 5.19
06-JUN-2018  Ref 873 0.326 0.05 59 74 396 273 103 24700 1000 7.44
06-JUN-2018  Ref 872 0.490 0.07 51 9 18 73 37.0 284 102 24200 960 6.74
06-JUN-2018  Ref 871 0.301 0.03 19 64 8 28 104 9.0 37.1 8240 500 2.58
06-JUN-2018 Ref  870** 0.536 0.08 43 12 20 68 358 275 105 23250 1165 5.98
06-JUN-2018  Ref 869 0.461 0.10 52 2 20 78 43.0 355 128 29700 1330 7.21
06-JUN-2018  Ref 868 0.239 0.05 49 17 16 67 31.6 234 77.7 20100 970 6.36

~
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Sample Zone Station MHg Total Hg TOC Sand Clay Silt Cu Pb Zn Al TP TN
Date ng/gs ug/g mglg % % % ug/g ug/g ug/g ug/g ug/g mg/g
LEL 0.2 10 16 31 120 600
SEL 2 100 110 250 820 2000

06-JUN-2018 Ref 867 0.459 0.10 59 3 20 77 42.4 356 125 30000 1320 8.15
06-JUN-2018  Ref 866 0.887 0.09 58 2 26 72 416 34.0 120 30400 1390 8.28
06-JUN-2018  Ref 865 0.457 0.09 40 37 11 53 248 18.6 70.7 10200 800 5.52
06-JUN-2018 Ref 888 0.974 0.05 32 63 8 29 17.2 151 65.1 10300 990 3.82
06-JUN-2018  Ref 884 0.280 0.06 22 59 9 32 176 145 73.6 8770 730 341
06-JUN-2018  Ref 885 0.625 0.11 48 7 22 71 440 271 148 18300 1220 7.30
12-JUN-2018 Ref 889 0.546 0.19 35 20 21 60 434 38.2 122 15000 1000 4.03
12-JUN-2018 Ref 875 0.415 0.05 13 8 3 11 7.6 6.9 289 3350 450 1.79
12-JUN-2018 Ref  876** 0.655 0.09 53 6 16 78 435 234 100 17800 1150 7.33
12-JUN-2018 Ref 877* 0.157 0.04 13 81 4 15 6.5 5.0 21.1 4043 377 1.51
12-JUN-2018 Ref 890 0.475 0.05 22 68 7 26 10.8 8.2 34.2 4680 610 2.22
12-JUN-2018 Ref 878 0.184 0.03 6 92 2 6 3.2 3.2 159 2610 320 1.48
12-JUN-2018 Ref 879 0.217 0.08 28 50 9 41 244 156 75.0 7620 690 3.07
12-JUN-2018 Ref 880* 0.204 0.04 8 95 2 4 5.2 4.0 23.6 2580 383 1.11
12-JUN-2018 Ref 891 0.083 0.04 8 94 1 2 3.2 3.2 23.8 2580 300 1.40
12-JUN-2018 Ref 881 0.163 0.08 44 55 7 38 214 126 66.0 6620 620 5.46
12-JUN-2018 Ref 892 0.213 0.04 9 84 4 12 4.0 4.5 22.4 3180 290 0.81
12-JUN-2018 Ref 882 0.182 0.06 24 66 6 28 124 9.0 42.8 5480 420 2.85
12-JUN-2018 Ref 883 0.422 0.13 56 13 17 69 408 24.9 134 16900 900 6.68
22-JUN-2017 71 810 15.0 4.4 66 80 1 8 46.4 20.7 37.1 3100 690 1.54
22-JUN-2017 71 811* 5.50 4.6 87 8 1 8 34.7 376 509 2783 577 2.29
22-JUN-2017 71 812* 2.51 3.8 56 73 4 19 33.7 264 58.2 4170 700 1.82
22-JUN-2017 71 813 6.12 4.1 46 82 1 7 304 164 49.8 3480 750 1.40
22-JUN-2017 71 814 1.54 1.0 32 28 15 57 31.2 164 73.2 7670 860 2.68
22-JUN-2017 71 815 6.04 0.79 35 86 2 9 208 13.0 56.6 4040 860 1.48
26-JUN-2017 71 816 5.18 24 63 81 2 9 240 17.2 53.6 2970 710 2.46
26-JUN-2017 71 817 5.95 2.1 63 83 1 7 284 148 50.2 3040 650 1.90
26-JUN-2017 71 818 3.03 0.66 34 45 11 44 234 150 68.9 6820 950 2.83
26-JUN-2017 71 819 0.50 0.69 47 24 16 61 37.2 174 102 12100 1030 5.14
26-JUN-2017 71 820 7.01 8.3 220 65 2 16 904 925 140 3620 840 4.31
26-JUN-2017 71 821 2.59 3.9 41 90 1 4 434 271 40.7 2650 590 1.80
26-JUN-2017 71 822 1.9 0.62 39 47 9 44 29.2 193 99.3 8470 1020 3.41
26-JUN-2017 71 823* 3.01 2.1 53 86 1 5 63.6 363 63.6 3197 723 1.72
26-JUN-2017 71 824 2.36 1.2 73 55 7 38 476 23.2 82.5 5100 1010 3.89
26-JUN-2017 71 825 0.69 0.7 48 22 15 63 388 21.8 115 11500 1030 5.30
27-JUN-2017 71 826  1.89 2.8 130 70 2 12 51.2 486 97.7 4530 910 4.24
27-JUN-2017 71 827** 0.71 0.87 52 19 16 65 44.0 26.1 133 14900 1070 6.05
27-JUN-2017 71 828 0.68 1.1 71 7 22 71 55.2 332 154 19100 1150 8.52
27-JUN-2017 71 829** 3.67 5.6 93 48 9 43 584 336 122 8520 1095 6.67
27-JUN-2017 71 830 19.1 1.7 59 82 2 9 752 247 72,5 3610 870 3.11
27-JUN-2017 71 831* 5.30 3.5 929 54 6 35 615 316 99.6 5843 1067 5.49
27-JUN-2017 71 832*% 2.17 25 66 44 9 48 59.3 296 82.4 4407 907 3.98
27-JUN-2017 71 833* 2.81 0.79 32 56 8 36 248 14.9 61.6 4783 920 2.26
27-JUN-2017 71 834 144 0.44 26 83 3 10 18.4 10.7 47.5 4760 780 1.46
27-JUN-2017 71 835* 1460 115 170 48 6 47 89.1 626 123 3307 783 3.81
27-JUN-2017 71 836 10.2 2.9 53 8 1 4 370 511 48.8 3620 550 1.26
27-JUN-2017 71 837** 5.37 8.3 68 50 7 43 633 414 69.1 3565 690 1.85
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Sample Zone Station MHg Total Hg TOC Sand Clay Silt Cu Pb Zn Al TP TN
Date ng/g ug/g mg/g % % % wug/g ug/g ug/g ug/g ug/g mg/g
LEL 0.2 10 16 31 120 600
SEL 2 100 110 250 820 2000

15-JUN-2017 Z2 W 741* 0.49 0.34 61 11 17 72 49.0 29.8 230 15867 1013 6.65
15-JUN-2017 Z2. W 742 0.55 0.35 49 16 16 69 33.6 29.6 288 8710 910 4.34
15-JUN-2017 Z2. W 743 0.41 0.58 60 5 20 75 53.6 34.2 217 18500 1030 6.43
15-JUN-2017 722 W 744 0.53 0.22 37 25 13 62 31.2 22.2 153 8020 870 2.57
15-JUN-2017 Z2. W 745 1.81 0.57 41 17 19 65 388 27.4 175 15900 1080 3.96
15-JUN-2017 Z2. W 746 1.58 0.36 45 14 19 67 440 29.1 159 19300 1120 4.95
15-JUN-2017 Z2. W 747 153 0.48 39 22 16 62 364 240 156 14800 1110 4.05
15-JUN-2017 Z2. W 748 1.82 0.4 39 20 18 62 36.2 234 128 13700 1050 3.85
15-JUN-2017 Z2 W 749 2.37 4.9 43 19 17 64 50.8 51.0 324 11200 1030 3.07
15-JUN-2017 Z2. W 750 6.37 2.8 35 28 15 58 37.2 431 192 10400 1060 1.78
15-JUN-2017 Z2 W 751* 0.92 0.44 30 38 14 49 238 16.6 90.0 9423 1013 2.58
15-JUN-2017 Z2. W 752 0.99 0.68 34 34 13 52 31.0 239 125 9730 990 2.69
15-JUN-2017 Z2. W 753 142 0.51 30 43 13 44 19.2 11.0 81.9 6650 900 2.12
15-JUN-2017 22 W 754 035 0.24 16 8 1 4 100 8.9 54.3 4000 630 0.10
15-JUN-2017 Z2. W 755 0.63 0.10 13 84 1 4 76 5.1 35.7 4410 590 0.10
19-JUN-2017 Z2_W 756 1.7 0.74 23 70 6 21 15.2 134 86.9 5610 690 0.92
19-JUN-2017 Z2 W 757** 2.16 2.5 39 27 17 57 47.2 559 172 10650 1010 3.05
19-JUN-2017 Z2_W 758 2.3 1.8 24 52 11 37 196 20.8 90.2 7030 870 1.89
19-JUN-2017 Z2 W 759 1.32 0.32 47 22 18 61 37.2 246 128 10900 1060 5.26
19-JUN-2017 Z2. W 760 2.99 2.6 35 31 15 54 308 2238 132 8650 950 2.82
19-JUN-2017 Z22. W 761 1.27 0.77 32 30 15 55 21.2 20.8 88.2 6620 700 1.17
19-JUN-2017 Z2_W 762 2.9 4.1 44 32 15 53 408 31.0 182 10600 1000 3.40
20-JUN-2017 22 W 763 5.79 3.9 32 36 13 51 26.0 235 114 8030 940 1.45
20-JUN-2017 22 W 764 3.14 3.2 33 41 11 48 21.2 155 102 7320 860 1.56
20-JUN-2017 22 W 765 1.11 0.18 7 76 1 4 176 5.9 119 4040 510 0.12
20-JUN-2017 Z2 W 766* 0.64 3.87 25 37 14 49 333 27.7 165 7887 927 2.09
20-JUN-2017 Z2_ W 767 0.48 0.81 23 58 8 34 218 234 102 7310 950 1.62
20-JUN-2017 Z2_W 768 0.9 0.97 30 48 10 41 184 103 68.7 6440 850 2.36
20-JUN-2017 Z2. W 769 0.53 0.62 23 39 12 49 404 135 92.4 3820 640 1.08
20-JUN-2017 Z2 W 770 2.48 2.6 21 24 15 61 254 218 127 8010 890 1.30
20-JUN-2017 22 W 771 1.85 14 20 46 11 43 184 15.2 95.8 5660 680 1.44
20-JUN-2017 22 W 772 4.32 1.8 43 27 15 58 224 143 126 6730 790 1.79
20-JUN-2017 Z2 W 773* 3.04 0.24 17 82 2 7 11.7 20.7 89.6 5683 690 1.27
20-JUN-2017 22 W 774 126 0.25 21 74 5 19 164 125 66.7 7180 750 1.76
20-JUN-2017 Z22 W 775 4091 14 26 44 12 44 164 18.8 68.8 7110 830 1.77
20-JUN-2017 22 W 776  2.95 0.9 21 49 10 41 144 10.7 79.2 5880 780 1.22
20-JUN-2017 22 W 777 2.68 0.43 23 49 11 40 20.8 441 105 6900 770 1.47
20-JUN-2017 Z2_ W 778 0.83 0.98 20 37 14 49 176 29.7 103 7710 740 1.48
20-JUN-2017 22 W 779 3.98 24 36 59 8 33 204 322 133 6660 790 1.90
20-JUN-2017 Z2_ W 780 1.63 0.57 21 84 2 11 384 544 156 7170 750 1.51
20-JUN-2017 22 W 781 1.13 0.66 19 8 2 7 126 115 103 6150 670 1.27
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Sample Zone Station MHg Total Hg TOC Sand Clay Silt Cu Pb Zn Al TP TN
Date ng/g ug/g mg/g % % % wug/g ug/g ug/g ug/g ug/g mg/g
LEL 0.2 10 16 31 120 600
SEL 2 100 110 250 820 2000

20-JUN-2017 Z2_ W 782 1.18 0.49 36 22 19 59 30.0 19.3 113 12900 950 3.59
21-JUN-2017 Z2_ W 783 097 0.57 39 31 15 54 296 17.7 149 12000 920 4.07
21-JUN-2017 Z2_ W 784 1.13 0.50 25 48 11 41 38.0 324 155 7660 880 2.31
21-JUN-2017 Z2_W 785 0.9 0.47 20 79 3 10 20.8 13.6 90.3 7010 750 1.41
21-JUN-2017 Z2_ W 786 1.02 0.49 37 18 19 63 28.8 18.2 106 12200 980 3.80
21-JUN-2017 22 W 787 0.77 0.88 56 11 19 70 69.2 69.6 335 16200 1020 5.90
21-JUN-2017 Z2_ W 788 0.99 0.16 8 77 2 7 204 19.8 105 5270 650 0.96
21-JUN-2017 722 W 789 131 0.41 20 67 6 23 196 16.6 100 5850 720 1.22
21-JUN-2017 Z2_W 790 1.82 0.3 55 36 10 54 36.8 22.7 128 5960 760 2.96
21-JUN-2017 Z2. W 791 1.37 2.6 44 36 15 49 188 735 1480 12800 850 4.13
21-JUN-2017 Z2_ W 792 098 0.78 45 30 13 57 46.8 449 238 10100 950 3.85
21-JUN-2017 Z2_ W 793 053 0.12 24 82 2 7 156 14.2 117 5040 620 0.93
21-JUN-2017 Z2_ W 794 0.54 0.37 41 23 17 61 396 27.8 157 10500 910 3.42
21-JUN-2017 Z2_W 795 0.3 4.3 49 7 21 72 97.6 227 1240 15300 1020 4.66
21-JUN-2017 Z2_W 796 0.69 0.65 40 590 7 34 432 354 191 9080 920 3.36
21-JUN-2017 Z2_ W 797 2.01 0.36 39 10 22 69 34.0 36.5 137 12300 870 3.70
21-JUN-2017 Z2_ W 798 0.65 0.88 44 12 21 67 47.6 49.2 298 13500 980 4.65
21-JUN-2017 722 W 799 1.65 5.9 31 80 3 15 458 220 768 7280 740 2.02
21-JUN-2017 Z2_ W 800* 0.66 0.49 40 12 20 68 393 27.0 158 12900 957 4.60
21-JUN-2017 Z2 W 801 0.78 0.35 30 21 16 64 258 195 127 7890 760 2.43
21-JUN-2017 Z2_W 802 0.64 13 57 14 16 70 61.6 64.6 344 17200 1020 6.62
21-JUN-2017 Z2_W 803** 0.48 0.55 43 18 17 65 423 304 183 14000 995 4.90
21-JUN-2017 722 W 804 0.5 0.81 31 78 3 16 334 348 340 10000 830 3.59
22-JUN-2017 Z2_ W 805* 0.73 0.61 45 22 17 61 38.7 334 184 12933 993 4.99
22-JUN-2017 722 W 806 0.57 3.1 59 10 21 70 138 224 1640 13100 930 5.32
22-JUN-2017 Z2_W 807 041 0.5 46 21 14 64 26.8 20.7 122 9920 840 4.13
22-JUN-2017 Z2_ W 808 1.21 0.28 34 37 13 50 21.2 21.6 100 9190 820 3.77
22-JUN-2017 Z2_ W 809 0.36 0.58 41 23 16 62 37.2 37.2 380 8830 780 3.36
14-JUN-2017 Z2 E 717 2.66 0.32 54 18 17 65 38.8 19.1 129 13100 1010 6.73
14-JUN-2017 Z2_E 718 2.46 0.96 25 56 8 36 114 129 85.0 4060 690 1.12
14-JUN-2017 Z2_E 719 1.16 0.28 7 8 2 6 9.0 4.3 33.8 3070 690 0.85
14-JUN-2017 Z2 E 720  2.26 0.5 17 79 4 16 120 14.7 85.1 4310 740 1.35
14-JUN-2017 Z2 E 721 292 0.54 23 69 6 25 128 126 73.0 4390 750 1.26
14-JUN-2017 Z2 E 722* 236 1.84 30 73 4 21 15.7 195 94.3 4033 727 1.87
14-JUN-2017 Z2_E 723 094 0.42 22 41 13 46 16.8 145 106 6090 830 2.19
14-JUN-2017 Z2 E 724** 1.20 0.70 23 22 18 60 215 195 112 6950 905 2.48
14-JUN-2017 Z2 E 725 431 3.2 36 8 21 71 352 325 223 11100 1040 3.92
14-JUN-2017 Z2_E 726 0.55 0.14 38 11 21 68 39.2 17.2 146 9870 1030 4.50
14-JUN-2017 Z2 E 727 1.74 3.0 38 22 17 60 35.2 29.6 199 12400 1070 3.97
14-JUN-2017 Z2_E 728 133 0.35 55 8 19 72 424 26.2 157 15500 1040 7.42
14-JUN-2017 Z2_E 729 1.97 1.8 29 47 11 42 220 24.6 114 6030 900 2.73
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Sample Zone Station MHg Total Hg TOC Sand Clay Silt Cu Pb Zn Al TP TN

Date ng/g ug/lg mglg % % % ug/g ug/g ug/g ug/g ug/g mg/g
LEL 0.2 10 16 31 120 600
SEL 2 100 110 250 820 2000

14-JUN-2017 72 _E 730 1.74 0.13 15 70 7 23 144 84 549 4130 860 1.38
14-JUN-2017 Z2_E 731 1.67 0.36 27 59 8 33 204 137 935 6590 980 2.95
14-JUN-2017 Z2_E 732 116 0.31 50 12 20 68 42.0 26.1 150 16400 1060 6.38
14-JUN-2017 Z72_E 733* 1.06 0.39 32 41 12 47 25.2 18.2 113 8373 993 3.54
14-JUN-2017 72 _E 734 0.77 0.38 53 5 24 71 45.2 26.8 154 16900 1010 5.90
15-JUN-2017 Z2_E 735 136 0.39 37 27 15 58 29.0 33.8 127 10100 1030 3.96
15-JUN-2017 Z2_E 736 1.04 0.41 36 22 18 60 30.0 20.7 116 11500 990 3.89
15-JUN-2017 72 _E 737 0.79 0.47 47 11 20 69 39.0 281 148 16000 1070 4.44
15-JUN-2017 Z2_E 738 1.19 0.89 42 16 19 65 39.0 274 156 13700 1000 4.05
15-JUN-2017 Z2_E 739 0.99 0.52 42 17 19 64 36.0 25.7 136 13700 1020 4.62
15-JUN-2017 Z2_E 740 0.75 0.52 43 16 19 65 40.8 299 174 14100 1010 4.15
13-JUN-2017 73 703 03 0.05 11 67 1 5 90 9.2 31.9 5710 680 0.63
13-JUN-2017  Z3 704* 443 0.70 26 51 11 38 214 158 615 7370 763 2.75
13-JUN-2017  Z3 705 0.53 0.03 7 74 1 3 108 6.0 24.7 4470 570 0.44
13-JUN-2017 73 706 1.03 0.21 16 59 9 32 128 8.1 44.1 4280 680 1.79
13-JUN-2017  Z3 707 6.04 3.4 14 50 9 41 156 114 373 5420 760 1.06
13-JUN-2017  Z3 708 25 1.1 50 59 7 34 208 121 719 6450 950 4.51
13-JUN-2017 73 709 12 0.25 50 8 23 70 46.6 334 148 17000 970 5.62
13-JUN-2017 73 710 181 087 98 8 2 6 96 9.7 63.4 4810 660 0.45
13-JUN-2017  Z3 711 254 0.26 24 48 11 41 208 153 615 6220 720 2.20
13-JUN-2017  Z3 712 644 16 26 47 11 41 230 158 64.1 5850 820 2.59
13-JUN-2017 73 713 1.67 0.12 25 37 14 50 194 145 616 6870 730 2.68
14-JUN-2017  Z3 714 0.95 0.04 13 0 60 40 38.0 123 100 27600 960 1.42
14-JUN-2017  Z3 715* 1.68 0.08 24 14 27 59 214 110 66.4 11317 813 2.52
14-JUN-2017 73 716 191 0.13 18 64 8 28 16.2 84 44.6 5150 660 2.25
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Appendix C: Correlation Analysis

LSL

Pearson Product Moment Correlation

Data source: Data 2_LSL in All data 2017_2018.JNB

Cell Contents:

Correlation Coefficient : highlighted in red font if statistically significant
P Value

Number of Samples

Hg ug/g Sand % Silt/Clay % TOC mg/g Cuug/g Pbug/g Znug/g TPug/g AL ug/g

MHg 0.0882 -0.152 0.14 0.452 0.117 0.0857 0.107 0.211 0.119
0.503 0.245 0.286 0.000292 0.375 0.515 0.415 0.106 0.367

60 60 60 60 60 60 60 60 60

Hg ug/g -0.536 0.534 0.239 0.71 0.669 0.732 0.549 0.386
0.0000103 0.0000109 0.0655 2.2E-10 5.24E-09 3.08E-11 0.00000567 0.00233

60 60 60 60 60 60 60 60

Sand % -0.998 -0.388 -0.859 -0.568 -0.869 -0.807 -0.906
1.32E-68 0.00219 1.77E-18 0.00000215 2.35E-19 7.02E-15 2.93E-23

60 60 60 60 60 60 60

Silt/Clay % 0.357 0.854 0.568 0.863 0.801 0.899
0.00511 4.04E-18 0.00000222 7.45E-19 1.46E-14 2.00E-22

60 60 60 60 60 60

TOC mg/g 0.416 0.281 0.384 0.362 0.355
0.000936 0.0298 0.00247 0.00447 0.00534

60 60 60 60 60

Cu ug/g 0.832 0.956 0.902 0.79
1.79E-16 1.42E-32 8.96E-23 5.88E-14

60 60 60 60

Pb ug/g 0.822 0.758 0.588
8.49E-16 2.32E-12 0.000000791

60 60 60

Zn ug/g 0.878 0.828
3.16E-20 3.13E-16

60 60

TP ug/g 0.809
5.04E-15

60

The pair(s) of variables with positive correlation coefficients and P values below 0.050 tend to increase together.
For the pairs with negative correlation coefficients and P values below 0.050, one variable tends to decrease while t
he other increases. For pairs with P values greater than 0.050, there is no significant relationship between the two variables.
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Zone 1

Pearson Product Moment Correlation

Data source: Data 3 Zone 1 in All data 2017_2018.JNB

Cell Contents:

Correlation Coefficient : highlighted in red font if statistically significant
P Value

Number of Samples

Hgug/g Sand % Silt/Clay % TOC mg/g Cuug/g Pb ug/g Zn ug/g TP ug/g AL ug/g TN mg/g
MHg 0.467 0.442 -0.452 0.306 0.434 0.272 -0.209 -0.387 -0.48 -0.299
0.0123 0.0186 0.0158 0.113 0.021 0.162 0.285 0.042 0.00977 0.122
28 28 28 28 28 28 28 28 28 28
Hg ug/g 0.15 -0.174 0.742 0.675 0.728 0.165 -0.344 -0.394 -0.0465
0.446 0.375 0.00000624 0.0000801 0.0000112 0.4 0.0734 0.0381 0.814
28 28 28 28 28 28 28 28 28
Sand % -0.99 -0.0101 -0.137 0.0247 -0.759 -0.778 -0.849 -0.78
1.26E-23 0.959 0.487 0.901 0.00000279 0.00000108 0.000000011 0.00000101
28 28 28 28 28 28 28 28
Silt/Clay % -0.0757 0.0828 -0.0971 0.704 0.76 0.834 0.735
0.702 0.675 0.623 0.0000296 0.00000268 3.59E-08 0.00000833
28 28 28 28 28 28 28
TOC mg/g 0.763 0.888 0.523 0.0217 -0.165 0.311
0.00000231 3.07E-10 0.0043 0.913 0.403 0.108
28 28 28 28 28 28
Cu ug/g 0.772 0.54 0.119 -0.0501 0.378
0.00000147 0.00301 0.547 0.8 0.0473
28 28 28 28 28
Pb ug/g 0.46 -0.132 -0.154 0.202
0.0137 0.504 0.434 0.303
28 28 28 28
Zn ug/g 0.752 0.702 0.903
0.00000401 0.000031 4.92E-11
28 28 28
TP ug/g 0.756 0.829
0.00000331 5.08E-08
28 28
Al ug/g 0.804
0.00000026

28
The pair(s) of variables with positive correlation coefficients and P values below 0.050 tend to increase together.
For the pairs with negative correlation coefficients and P values below 0.050, one variable tends to decrease while t
he other increases. For pairs with P values greater than 0.050, there is no significant relationship between the two variables.
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Zone 2

Pearson Product Moment Correlation
Data source: Data 4 Zone 2 in All data 2017_2018.JNB

Cell Contents:

Correlation Coefficient : highlighted in red font if statistically significant

P Value

Number of Samples

MHg

Hg ug/g

Sand %

Silt/Clay %

TOC mg/g

Cu ug/g

Pb ug/g

Zn ug/g

TP ug/g

ALug/g

The pair(s) of variables with positive correlation coefficients and P values below 0.050 tend to increase together.

Hgug/g Sand % Silt/Clay % TOC mg/g Cu ug/g

0.431 0.0848 -0.0636
0.000016 0.419 0.545
93 93 93
-0.0917 0.109

0.382 0.299

93 93

-0.995

1.22E-94

93

-0.139 -0.185
0.185 0.0757

93 93

0.115 0.335
0.274  0.00104

93 93
-0.797 -0.446
1.18E-21 0.0000076
93 93

0.797 0.44
1.35E-21  0.00001
93 93

0.59

5.01E-10

93

Pb ug/g

-0.0607
0.563
93

0.372
0.000239
93

-0.0921
0.38
93

0.0959
0.36
93

0.231
0.0256
93

0.855
1.00E-27
93

Zn ug/g

-0.153 0.00399

0.142 0.97
93 93
0.467 0.149
0.00000233 0.155
93 93
-0.222  -0.773
0.0327 1.07E-19
93 93
0.218 0.787
0.036 8.75E-21
93 93
0.386 0.704
0.000132 3.32E-15
93 93
0.891 0.371
6.97E-33 0.00025
93 93
0.836 0.0535
1.75E-25 0.611
93 93
0.142

0.175

93

-0.212
0.0416
93

0.0302
0.774
93

-0.787
8.21E-21
93

0.773
1.20E-19
93

0.822
5.62E-24
93

0.547
1.44E-08
93

0.207
0.0466
93

0.31
0.00253
93

0.812
5.07E-23
93

For the pairs with negative correlation coefficients and P values below 0.050, one variable tends to decrease while t
he other increases. For pairs with P values greater than 0.050, there is no significant relationship between the two variables.
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TPug/g ALug/g TNmg/g

-0.286
0.00541
93

-0.0595
0.571
93

-0.776
6.63E-20
93

0.77
1.87E-19
93

0.896
9.11E-34
93

0.53
4.65E-08
93

0.178
0.0886
93

0.305
0.00296
93

0.776
6.91E-20
93

0.891
5.04E-33



Zone 3

Pearson Product Moment Correlation

Data source: Data 5 Zone 3 in All data 2017_2018.JNB

Cell Contents:

Correlation Coefficient : highlighted in red font if statistically significant
P Value

Number of Samples

Hg ug/g Sand % Silt/Clay % TOC mg/g Cu ug/g Pb ug/g Znug/g TPug/g ALug/g TNmg/g

MHg 0.824 0.048 0.0883 0.129  -0.00407 0.123 -0.0988 0.145 -0.25  0.0907
0.00029 0.871 0.764 0.66 0.989 0.676 0.737 0.622 0.389 0.758

14 14 14 14 14 14 14 14 14 14

Hgug/g 0.162 -0.0619 0.0217 -0.126 0.0022 -0.167 0.115 -0.256  -0.0683
0.58 0.834 0.941 0.669 0.994 0.568 0.696 0.378 0.817

14 14 14 14 14 14 14 14 14

Sand % -0.968 -0.39 -0.861 -0.582 -0.731 -0.75 -0.841 -0.491
1.53E-08 0.168 0.0000765 0.029 0.00301 0.00201 0.000162  0.0744

14 14 14 14 14 14 14 14

Silt/Clay % 0.462 0.854 0.589 0.739 0.772 0.77 0.565
0.0959 0.000101 0.0267 0.00255 0.00122 0.00128 0.0351

14 14 14 14 14 14 14

TOC mg/g 0.605 0.723 0.672 0.723 0.171 0.974
0.0219 0.00347 0.00851 0.00347 0.558 4.57E-09

14 14 14 14 14 14

Cuug/g 0.818 0.93 0.839 0.82 0.691
0.000352 0.00000141 0.000173 0.000331 0.00617

14 14 14 14 14

Pb ug/g 0.861 0.635 0.415 0.775
0.0000772  0.0147 0.14 0.00112

14 14 14 14

Zn ug/g 0.813 0.725 0.728
0.000404 0.00334 0.00319

14 14 14

TP ug/g 0.714 0.713
0.00416 0.00422

14 14

AL ug/g 0.249
0.391

14

The pair(s) of variables with positive correlation coefficients and P values below 0.050 tend to increase together.
For the pairs with negative correlation coefficients and P values below 0.050, one variable tends to decrease while t
he other increases. For pairs with P values greater than 0.050, there is no significant relationship between the two variables.
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Appendix D: Relationship between methyl Hg with percent silt+clay and methyl Hg with
TOC. Followed by the relationship between silt+clay with TOC, Pb, Zn and Cu within
Zones 1-3 and LSL.

Methyl Hg (ug/g) vs Percent Silt+Clay: LSL, Zonel, 2 and 3
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Zinc (ug/g) vs Percent Silt+Clay: Zone 1, LSL
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Lead (ug/g) vs Percent Silt+Clay: LSL, Zone 1and 3
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Appendix E: Quality Assurance/Quality Control Data

Coefficient of variation (CV) (%) for 2017/2018 field replicates: sediment total and methyl mercury analysis, metals

and physical characteristics.

Field ID
GL171102
GL171103
GL171104
GL171115
GL171116
GL171117
GL171124
GL171125
GL171126
GL171138
GL171139
GL171140
GL171148
GL171149
GL171150
GL171160
GL171161
GL171162
GL171180
GL171181
GL171182
GL171189
GL171190
GL171191
GL171218
GL171219
GL171220
GL171226
GL171227
GL171228
GL171234
GL171235
GL171236
GL171237
GL171238
GL171239
GL171252
GL171253
GL171254
GL171264
GL171265
GL171266
GL171267
GL171268
GL171269
GL171270
GL171271
GL171272
GL171274
GL171275
GL171276
GL171283
GL171284
GL171285
GL171294
GL171295
GL171296
GL183699
GL183700
GL183701
GL183708
GL183709
GL183710
GL183737
GL183738
GL183739
GL183743
GL183744
GL183745
GL183716
GL183717
GL183718

site
1200020704 73
1200020704 73
1200020704 73
1200020715 73
1200020715 73
1200020715 73
1200020722 72
1200020722 72
1200020722 72
1200020733 72
1200020733 72
1200020733 72
1200020741 72
1200020741 72
1200020741 72
1200020751 72
1200020751 72
1200020751 72
1200020766 72
1200020766 Z2
1200020766 72
1200020773 72
1200020773 72
1200020773 72
1200020800 72
1200020800 Z72
1200020800 72
1200020805 72
1200020805 72
1200020805 72
1200020811 71
1200020811 71
1200020811 71
1200020812 71
1200020812 71
1200020812 71
1200020823 71
1200020823 71
1200020823 71
1200020831 71
1200020831 71
1200020831 71
1200020832 71
1200020832 71
1200020832 71
1200020833 71
1200020833 71
1200020833 71
1200020835 71
1200020835 71
1200020835 71
1200020841 Ref
1200020841 Ref
1200020841 Ref
1200020850 Ref
1200020850 Ref
1200020850 Ref
1200020202 Ref
1200020202 Ref
1200020202 Ref
1200020861 Ref
1200020861 Ref
1200020861 Ref
1200020877 Ref
1200020877 Ref
1200020877 Ref
1200020880 Ref
1200020880 Ref
1200020880 Ref
1200020887 Ref
1200020887 Ref
1200020887 Ref

Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)

1.05
9.28
2.95
1.63
2.48
0.921
1.80
1.53
3.75
0.765
1.36
1.04
0.549
0.405
0.527
0.994
1.42
0.345
0.482
0.895
0.53
1.26
4.91
2.95
0.776
0.636
0.573
0.572
0.405
1.21
6.56
4.01
5.92
2.14
2.05
3.33
2.53
4.68
1.82
7.28
4.96
3.66
2.94
1.25
2.32
2.80
2.56
3.06
10.5
13.9
19.4
0.329
0.392
0.348
0.326
0.192
0.381
0.526
0.528
0.702
0.376
0.406
0.436
0.160
0.181
0.130
0.201
0.211
0.201
0.446
0.628
0.470

mean

4.43

1.68

2.36

1.06

0.494

0.920

0.636

3.04

0.662

0.729

5.5

2.5

3.0

5.3

2.2

2.8

14.6

0.36

0.300

0.585

0.406

0.157

0.204

0.515

SD

431

0.781

1.21

0.298

0.078

0.541

0.226

1.83

0.104

0.425

133

0.714

1.49

1.83

0.855

0.250

4.49

0.032

0.097

0.101

0.030

0.026

0.006

0.099

cv

97

47

51

28

16

59

36

60

16

58

24

29

49

35

39

31

32

17

16

19

97
29

Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
He(¢/8)

0.44
15
0.17
0.10
0.10
0.05
0.78
4.0
0.74
0.37
0.36
0.44
0.40
0.36
0.26
0.47
0.45
0.41
2.6
3.8
5.2
0.18
0.28
0.27
0.40
0.47
0.6
0.58
0.63
0.61
4.8
3.5
5.4
4.1
4.1
33
2.1
2.2
19
3.1
2.7
4.8
1.7
3.7
2.2
0.74
0.82
0.80
16
7.5
11
0.14
0.16
0.13
0.03
0.03
0.03
0.14
0.16
0.12
0.07
0.07
0.08
0.03
0.04
0.04
0.04
0.04
0.04
0.07
0.06
0.06

mean SD

0.70 0.70

0.08 0.03

1.8 1.87

0.39 0.04

0.34 0.07

0.44 0.03

3.9 130

0.24 0.06

0.49 0.10

0.61 0.03

4.6 0.97

3.8 0.46

2.1 0.15

3.5 112

2.5 1.04

0.79 0.04

11.5 4.27

0.14 0.0

0.03 0.0

0.14 0.0

0.07 0.0

0.04 0.0

0.04 0.0

0.06 0.0

cv

100

35

102

11

21

34

23

21

21

12

32

41

37

11

14

16

0.0
102
24

TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)

22
24
32
31
27
15
30
21
39
32
30
34
58
61
63
28
32
29
22
27
25
14
18
18
38
a1
41
40
51
43

100
76
86
92
37
38
66
69
25

100

110
87
64
84
49
35
27
35

120

140

250
27
33
24
14
13
16
46
47
48
49
49
48
12
14
12
8.5
8.2
8.6
38
38
36

mean

26

24

30

32

61

30

25

17

40

45

87

56

53

99

66

32

170

28

14

47

49

13

8.4

37

SD

5.3

8.3

9.0

2.0

2.5

2.1

2.5

23

1.7

5.7

12

31

25

12

18

4.6

70

4.6

1.5

1.0

0.6

1.2

0.2

1.2

cv

20

34

30

10

14

13

14

57

46

12

27

14

41

16

11

57
17



Appendix E: Quality Assurance/Quality Control Data
Coefficient of variation (CV) (%) for 2017/2018 field replicates: sediment total and methyl mercury analysis,
metals and physical characteristics.

Field ID site mean SD cv mean SD CV mean SD CV
GL171102 1200020704 Z3 %Sand 71 %Clay 6 %Silt 22
GL171103 1200020704 Z3 %Sand 49 %Clay 11 %Silt 40
GL171104 1200020704 73 %Sand 34 51 19 37 %Clay 16 11 5 43 %Silt 50 38 14 38
GL171115 1200020715 Z3 %Sand 21 %Clay 18 %Silt 61
GL171116 1200020715 z3 %Sand = 22 %Clay 17 %Silt 61
GL171117 1200020715 73 %Sand O 14 12 86 %Clay 47 27 17 62 %Sit 53 59 4 8
GL171124 1200020722 72 %Sand 74 %Clay 4 %Silt 19
GL171125 1200020722 Z2 %Sand 73 %Clay 5 %Silt 22
GL171126 1200020722 72 %Sand 72 73 1 1 %Cay 4 4 0 7 %St 20 21 2 8
GL171138 1200020733 72 %Sand = 39 %Clay 12 %Silt 49
GL171139 1200020733 Z2 %Sand = 47 %Clay 10 %Silt 43
GL171140 1200020733 72 %Sand 37 41 5 13  %Clay 13 12 1 12 %Silt 50 47 4 9
GL171148 1200020741 72 %Sand 12 %Clay 19 %Silt 70
GL171149 1200020741 Z2 %Sand 12 %Clay 17 %Silt 71
GL171150 1200020741 72 %Sand 10 11 1 12 %Cay 16 17 1 8 %St 75 72 2 3
GL171160 1200020751 Z2 %Sand 35 %Clay 14 %Silt 51
GL171161 1200020751 Z2 %Sand = 33 %Clay 15 %Silt 52
GL171162 1200020751 72 %Sand 44 38 6 16 %Clay 12 14 1 9 %Sit 43 49 5 10
GL171180 1200020766 Z2 %Sand = 39 %Clay 13 %Silt 49
GL171181 1200020766 Z2 %Sand = 37 %Clay 15 %Silt 49
GL171182 1200020766 Z2 %Sand 36 37 2 4  %Cay 14 14 1 7 %St 50 49 1 2
GL171189 1200020773 Z2 %Sand = 78 %Clay 2 %Silt 6
GL171190 1200020773 Z2 %Sand 83 %Clay 2 %silt 8
GL171191 1200020773 Z2 %Sand 85 8 4 5  %Clay 1 2 0 18 %St 6 7 1 16
GL171218 1200020800 Z2 %Sand 9 %Clay = 23 %Silt 68
GL171219 1200020800 72 %Sand = 11 %Clay = 20 %Silt 69
GL171220 1200020800 Z2 %Sand 17 12 4 34 %Cay 17 20 3 17 %St 67 68 1 2
GL171226 1200020805 Z2 %Sand = 48 %Clay 10 %Silt 42
GL171227 1200020805 72 %Sand 5 %Clay = 22 %Silt 73
GL171228 1200020805 72 %Sand 14 22 22 100 %Clay 19 17 6 36 %Sit 67 61 16 27
GL171234 1200020811 71 %Sand 84 %Clay 1 %Silt 8
GL171235 1200020811 71 %Sand 86 %Clay 1 %Silt 7
GL171236 1200020811 71 %Sand 85 85 1 1 %Clay 1 1 0 6 %St 8 8 1 9
GL171237 1200020812 71 %Sand 84 %Clay 2 %Silt 9
GL171238 1200020812 71 %Sand 85 %Clay 2 %Silt 8
GL171239 1200020812 z1 %Sand 52 73 19 26 %Clay 8 4 4 92 %Sit 41 19 19 97
GL171252 1200020823 71 %Sand 85 %Clay 1 %Silt 6
GL171253 1200020823 71 %Sand = 80 %Clay 1 %Silt 6
GL171254 1200020823 71 %Sand 93 8 7 8  %Clay 1 10 22 %St 3 5 2 31
GL171264 1200020831 71 %Sand = 61 %Clay 3 %Silt 19
GL171265 1200020831 Z1 %Sand = 53 %Clay 7 %Silt 40
GL171266 1200020831 71 %Sand 48 54 6 12  %Clay 7 6 2 43 %Silt 45 35 14 40
GL171267 1200020832 71 %Sand = 39 %Clay 10 %Silt 51
GL171268 1200020832 Z1 %Sand = 46 %Clay 7 %Silt 47
GL171269 1200020832 z1 %Sand 47 44 4 9  %Clay 8 9 2 19 %Sit 45 48 3 6
GL171270 1200020833 71 %Sand 57 %Clay 7 %Silt 36
GL171271 1200020833 Z1 %Sand = 58 %Clay 8 %Silt 34
GL171272 1200020833 71 %Sand 52 56 3 6  %Clay 9 8 1 10 %Sit 39 36 3 7
GL171274 1200020835 71 %Sand = 50 %Clay 6 %Silt 44
GL171275 1200020835 Z1 %Sand = 45 %Clay 7 %Silt 48
GL171276 1200020835 71 %Sand 47 48 3 6  %Clay 6 6 1 11 %Sit 47 47 2 5
GL171283 1200020841 Ref %Sand 15 %Clay 21 %Silt 65
GL171284 1200020841 Ref % Sand = 21 %Clay 19 %Silt 60
GL171285 1200020841 Ref %Sand 37 24 12 47 %Clay 14 18 3 18 %Silt 49 58 8 14
GL171294 1200020850 Ref % Sand = 78 %Clay 4 %Silt 18
GL171295 1200020850 Ref % Sand = 77 %Clay 5 %Silt 19
GL171296 1200020850 Ref %Sand 81 78 2 3  %Clay 4 4 1 14 %St 16 18 2 10
GL183699 1200020202 Ref %Sand 6 %Clay = 22 %Silt 73
GL183700 1200020202 Ref %Sand 4 %Clay 23 %Silt 74
GL183701 1200020202 Ref %Sand 7 5 2 28 %Clay 20 22 2 7 %St 74 73 1 1
GL183708 1200020861 Ref % Sand 2 %Clay 28 %Silt 71
GL183709 1200020861 Ref %Sand 3 %Clay 27 %St 71
GL183710 1200020861 Ref %Sand 2 2 1 24 %Clay 28 28 1 3 %sSit 70 70 1 1
GL183737 1200020877 Ref % Sand = 76 %Clay 5 %Silt 20
GL183738 1200020877 Ref %Sand 84 %Clay 3 %Silt 13
GL183739 1200020877 Ref %Sand 84 81 5 6 %Clay 3 4 1 22 %St 13 15 4 27
GL183743 1200020880 Ref % Sand 95 %Clay 2 %Silt 4
GL183744 1200020880 Ref %Sand 94 %Clay 2 %Silt 5
GL183745 1200020880 Ref %Sand 95 95 1 1 %Clay 1 2 0 19 %St 4 4 1 15
GL183716 1200020887 Ref %Sand 1 %Clay 26 %Silt 73
GL183717 1200020887 Ref %Sand 1 %Clay 28 %sSilt 71
GL183718 1200020887 Ref % Sand 1 1 0 427 %clay 28 27 1 4 %sit 717 72 1 1
min 1 3 1
max 100 92 97

mean 22 21 16



Appendix E: Quality Assurance/Quality Control Data

Coefficient of variation (CV) (%) for 2017/2018 field replicates: sediment total and methyl mercury analysis, metals

and physical characteristics.

Field ID
GL171102
GL171103
GL171104
GL171115
GL171116
GL171117
GL171124
GL171125
GL171126
GL171138
GL171139
GL171140
GL171148
GL171149
GL171150
GL171160
GL171161
GL171162
GL171180
GL171181
GL171182
GL171189
GL171190
GL171191
GL171218
GL171219
GL171220
GL171226
GL171227
GL171228
GL171234
GL171235
GL171236
GL171237
GL171238
GL171239
GL171252
GL171253
GL171254
GL171264
GL171265
GL171266
GL171267
GL171268
GL171269
GL171270
GL171271
GL171272
GL171274
GL171275
GL171276
GL171283
GL171284
GL171285
GL171294
GL171295
GL171296
GL183699
GL183700
GL183701
GL183708
GL183709
GL183710
GL183737
GL183738
GL183739
GL183743
GL183744
GL183745
GL183716
GL183717
GL183718

site
1200020704
1200020704
1200020704
1200020715
1200020715
1200020715
1200020722
1200020722
1200020722
1200020733
1200020733
1200020733
1200020741
1200020741
1200020741
1200020751
1200020751
1200020751
1200020766
1200020766
1200020766
1200020773
1200020773
1200020773
1200020800
1200020800
1200020800
1200020805
1200020805
1200020805
1200020811
1200020811
1200020811
1200020812
1200020812
1200020812
1200020823
1200020823
1200020823
1200020831
1200020831
1200020831
1200020832
1200020832
1200020832
1200020833
1200020833
1200020833
1200020835
1200020835
1200020835

3
Z3
73
73
3
3
22
72
22
72
22
22
22
22
72
22
22
72
72
72
22
22
72
72
72
22
22
72
72
72
Z1
Z1
71
71
71
Z1
Z1
71
71
71
Z1
Z1
71
71
71
Z1
Z1
71
71
71
Z1

1200020841 Ref
1200020841 Ref
1200020841 Ref
1200020850 Ref
1200020850 Ref
1200020850 Ref
1200020202 Ref
1200020202 Ref
1200020202 Ref
1200020861 Ref
1200020861 Ref
1200020861 Ref
1200020877 Ref
1200020877 Ref
1200020877 Ref
1200020880 Ref
1200020880 Ref
1200020880 Ref
1200020887 Ref
1200020887 Ref
1200020887 Ref

Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
min
max
mean

20.0
21.8
22.4
20.0
19.6
24.6
14.4
16.0
16.8
25.6
25.6
24.4
49.2
50.8
47.0
23.6
24.2
23.6
30.8
34.4
34.8
10.4
12.8
11.8
36.8
39.8
41.2
35.4
44.0
36.8
46.8
32.0
25.4
38.8
31.2
31.2
51.0
65.2
74.6
56.4
52.4
75.6
48.0
67.2
62.8
28.8
23.6
22.0
69.2
69.2
129.0
26.0
36.0
25.2
9.0
8.6
9.6
52.8
54.4
54.0
41.2
41.4
42.0
6.6
7.6
5.4
5.6
5.0
5.0
34.0
33.6
32.8

mean

21.4

21.4

15.7

25.2

49.0

23.8

333

11.7

39.3

38.7

34.7

33.7

63.6

61.5

59.3

24.8

89.1

29.1

9.1

53.7

41.5

6.5

5.2

335

SD

1.2

2.8

1.2

0.7

1.9

0.3

2.2

1.2

2.2

4.6

11.0

4.4

11.9

12.4

10.1

3.6

34.5

6.0

0.5

0.8

0.4
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Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
P8 (ug/g)
Pb (ug/g)
Pb (ug/g)

22.0
12.1
13.4
1.1
121
9.8
14.1
18.4
25.9
183
18.4
17.8
30.9
30.4
28.1
18.3
16.8
14.6
28.5
29.4
253
41.5
9.3
11.2
27.7
28.1
25.1
31.6
29.8
38.7
44.2
58.8
9.8
34.2
16.5
28.5
30.2
35.9
42.8
317
30.2
32.8
19.8
40.0
29.0
20.2
12.0
12.4
54.9
91.3
41.6
233
28.7
21.5
5.2
5.7
6.0
36.4
37.7
353
29.2
29.0
28.5
4.0
6.4
4.6
4.0
3.2
4.7
25.0
25.0
24.5

mean

11.0

29.8

27.7

20.7

27.0

33.4

37.6

26.4

36.3

31.6

29.6

14.9

62.6

24.5

5.6

36.5

28.9

5.0

4.0

24.8

SD

5.38

1.15

5.97

0.32

1.49

1.86

2.15

18.1

1.63

4.71

25.2

9.03

6.31

131

10.1

4.62

25.7

3.75

0.40

1.20

0.36

1.25

0.75

0.29

Ccv

34

10

31

11

87

14

67

34

17

34

31

41

15

25

19

87
21

Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)

50.6
59.8
74.0
64.7
67.9
66.6
94.7
91.5
96.7
116
110
113
257
225
209
90.8
94.1
85.1
129
193
172
54.9
57.9
156

160
150
170
192
189
65.3
48.8
38.6
75.2
48.5
50.9
51.1
80.0
59.7
101
106
91.8
82.8
91.9
72.4
71.9
50.9
62.1
114
110
145
83.3
107
79.1
37.5
35.9
38.0
153
155
155
130
130
130
21.0
23.8
18.5
24.8
22.9
23.0
114
117
114

mean

61.5

66.4

94.3

113

230

90.0

165

89.6

158

184

50.9

58.2

63.6

99.6

82.4

61.6

123

89.8

371

154

130

21.1

23.6

115

SD

11.8

1.6

2.6

3.0

24.4

4.6

32.6

57.5

7.6

11.9

13.5

14.8

14.8

7.2

9.8

10.5

19.2

15.0

11

1.2

0.0

2.7

1.1

1.7

cv

19

11

20

64

26

25
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12

17

16
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64
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Appendix E: Quality Assurance/Quality Control Data
Coefficient of variation (CV) (%) for 2017/2018 field replicates: sediment total and methyl mercury analysis, metals
and physical characteristics.

Field ID site mean SD CV mean SD cv mean SD CV

GL171102 1200020704 73 Al (ug/g) 5930 TP (ug/g) 680 TN (ug/g) 2.1

GL171103 1200020704 Z3 Al (ug/g) 7110 TP (ug/g) 750 TN (ug/g) 2.0

GL171104 1200020704 Z3 Al (ug/g) 9070 7370 1586 22 TP (ug/g) 860 763 90.7 12 TN(ug/g) 41 27 12 43

GL171115 1200020715 73 Al (ug/g) 9240 TP (ug/g) 810 TN (ug/g) 3.5

GL171116 1200020715 Z3 Al (ug/g) 9110 TP (ug/g) 800 TN (ug/g) 2.5

GL171117 1200020715 Z3 Al (ug/g) 15600 11317 3710 33 TP (ug/g) 830 813 15.3 2 TN(ug/g) 1.6 2.5 1.0 39

GL171124 1200020722 72 Al(ug/g) 4160 TP (ug/g) 750 TN (ug/g) 2.1

GL171125 1200020722 72 Al (ug/g) 3950 TP (ug/g) 690 TN (ug/g) 1.3

GL171126 1200020722 Z2 Al(ug/g) 3990 4033 112 3 TP(ug/g) 740 727 32.1 4 TN(ug/g) 22 19 05 29

GL171138 1200020733 72 Al (ug/g) 8860 TP (ug/g) 1010 TN (ug/g) 3.5

GL171139 1200020733 72 Al (ug/g) 8060 TP (ug/g) 990 TN (ug/g) 3.9

GL171140 1200020733 z2 Al(ug/g) 8200 8373 427 5 TP(ug/g) 980 993 153 2 TN(ug/g) 3.2 3.5 0.3 10

GL171148 1200020741 72 Al (ug/g) 15900 TP (ug/g) 1010 TN (ug/g) 6.4

GL171149 1200020741 72 Al (ug/g) 15600 TP (ug/g) 990 TN (ug/g) 6.6

GL171150 1200020741 z2 Al (ug/g) 16100 15867 252 2 TP(ug/g) 1040 1013 252 2 TN(ug/g) 6.9 6.6 0.3 4

GL171160 1200020751 Zz2 Al(ug/g) 8710 TP (ug/g) 980 TN (ug/g) 2.0

GL171161 1200020751 Z2 Al (ug/g) 10100 TP (ug/g) 1060 TN (ug/g) 3.0

GL171162 1200020751 72 Al(ug/g) 9460 9423 696 7 TP(ug/g) 1000 1013 41.6 4 TN(ug/g) 2.7 2.6 05 19

GL171180 1200020766 Z2 Al (ug/g) 6870 TP (ug/g) 870 TN (ug/g) 2.0

GL171181 1200020766 Z2 Al (ug/g) 8320 TP (ug/g) 990 TN (ug/g) 2.3

GL171182 1200020766 Z2 Al (ug/g) 8470 7887 884 11 TP(ug/g) 920 927 60.3 7 TN(ug/g) 20 2.1 02 9

GL171189 1200020773 72 Al (ug/g) 5450 TP (ug/g) 660 TN (ug/g) 1.0

GL171190 1200020773 Z2 Al (ug/g) 6260 TP (ug/g) 740 TN (ug/g) 1.6

GL171191 1200020773 Z2 Al(ug/g) 5340 5683 502 9 TP(ug/g) 670 690 43.6 6 TN(ug/g) 1.3 13 03 23

GL171218 1200020800 Z2 Al (ug/g) 12200 TP (ug/g) 940 TN (ug/g) 4.1

GL171219 1200020800 Z2 Al (ug/g) 13500 TP (ug/g) 970 TN (ug/g) 4.9

GL171220 1200020800 Z2 Al (ug/g) 13000 12900 656 5 TP(ug/g) 960 957 15.3 2 TN(ug/g) 48 4.6 0.5 10

GL171226 1200020805 Z2 Al (ug/g) 12000 TP (ug/g) 1190 TN (ug/g) 4.7

GL171227 1200020805 72 Al (ug/g) 14500 TP (ug/g) 920 TN (ug/g) 5.7

GL171228 1200020805 72 Al (ug/g) 12300 12933 1365 11 TP(ug/g) 870 993 1721 17 TN(ug/g) 46 50 0.6 12

GL171234 1200020811 Z1 Al(ug/g) 2600 TP (ug/g) 580 TN (ug/g) 2.4

GL171235 1200020811 Z1 Al(ug/g) 2690 TP (ug/g) 630 TN (ug/g) 2.0

GL171236 1200020811 Z1 Al (ug/g) 3060 2783 244 9 TP(ug/g) 520 577 551 10 TN(ug/g) 2.5 2.3 03 12

GL171237 1200020812 Z1 Al(ug/g) 5040 TP (ug/g) 720 TN (ug/g) 2.4

GL171238 1200020812 Z1 Al (ug/g) 3920 TP (ug/g) 700 TN (ug/g) 1.6

GL171239 1200020812 Z1 Al(ug/g) 3550 4170 776 19 TP(ug/g) 680 700 200 3 TN(ug/g) 1.5 1.8 0.5 28

GL171252 1200020823 Zz1 Al (ug/g) 3240 TP (ug/g) 770 TN (ug/g) 2.2

GL171253 1200020823 71 Al (ug/g) 2930 TP (ug/g) 730 TN (ug/g) 2.3

GL171254 1200020823 71 Al(ug/g) 3420 3197 248 8 TP(ug/g) 670 723 50.3 7 TN(ug/g) 0.7 1.7 0.9 50

GL171264 1200020831 Z1 Al (ug/g) 6740 TP (ug/g) 1140 TN (ug/g) 5.9

GL171265 1200020831 Z1 Al (ug/g) 6550 TP (ug/g) 1100 TN (ug/g) 4.5

GL171266 1200020831 Z1 Al (ug/g) 4240 5843 1392 24 TP (ug/g) 960 1067 94.5 9 TN(ug/g) 6.1 55 09 16

GL171267 1200020832 71 Al (ug/g) 5670 TP (ug/g) 990 TN (ug/g) 3.8

GL171268 1200020832 Z1 Al (ug/g) 3470 TP (ug/g) 880 TN (ug/g) 2.9

GL171269 1200020832 Z1 Al(ug/g) 4080 4407 1136 26 TP(ug/g) 850 907 737 8 TN(ug/g) 53 40 12 31

GL171270 1200020833 71 Al (ug/g) 5450 TP (ug/g) 920 TN (ug/g) 2.7

GL171271 1200020833 71 Al (ug/g) 3790 TP (ug/g) 880 TN (ug/g) 1.8

GL171272 1200020833 71 Al(ug/g) 5110 4783 877 18 TP(ug/g) 960 920 40.0 4 TN(ug/g) 2.3 23 04 19

GL171274 1200020835 71 Al (ug/g) 3000 TP (ug/g) 800 TN (ug/g) 3.3

GL171275 1200020835 Z1 Al (ug/g) 4020 TP (ug/g) 810 TN (ug/g) 3.3

GL171276 1200020835 z1 Al(ug/g) 2900 3307 620 19 TP(ug/g) 740 783 379 5 TN(ug/g) 49 3.8 1.0 25

GL171283 1200020841 Ref Al (ug/g) 11400 TP (ug/g) 710 TN (ug/g) 2.8

GL171284 1200020841 Ref Al (ug/g) 15200 TP (ug/g) 850 TN (ug/g) 3.8

GL171285 1200020841 Ref Al (ug/g) 10200 12267 2610 21 TP(ug/g) 740 767 73.7 10 TN(ug/g) 2.6 3.0 0.6 21

GL171294 1200020850 Ref Al (ug/g) 6280 TP (ug/g) 890 TN (ug/g) 1.7

GL171295 1200020850 Ref Al (ug/g) 6010 TP (ug/g) 880 TN (ug/g) 1.9

GL171296 1200020850 Ref Al (ug/g) 6560 6283 275 4 TP(ug/g) 890 887 5.8 1 TN(ug/g) 1.9 18 01 6

GL183699 1200020202 Ref Al (ug/g) 20100 TP (ug/g) 1700 TN (ug/g) 6.2

GL183700 1200020202 Ref Al (ug/g) 21000 TP (ug/g) 1280 TN (ug/g) 7.0

GL183701 1200020202 Ref Al (ug/g) 20900 20667 493 2 TP (ug/g) 1270 1417 2454 17 TN(ug/g) 70 6.7 04 6

GL183708 1200020861 Ref Al (ug/g) 28100 TP (ug/g) 1200 TN (ug/g) 6.6

GL183709 1200020861 Ref Al (ug/g) 28200 TP (ug/g) 1200 TN (ug/g) 6.3

GL183710 1200020861 Ref Al (ug/g) 29600 28633 839 3 TP (ug/g) 1190 1197 5.8 0O TN(ug/g) 58 63 04 6

GL183737 1200020877 Ref Al (ug/g) 3920 TP (ug/g) 380 TN (ug/g) 1.2

GL183738 1200020877 Ref Al (ug/g) 4580 TP (ug/g) 420 TN (ug/g) 1.7

GL183739 1200020877 Ref Al (ug/g) 3630 4043 487 12 TP(ug/g) 330 377 45.1 12 TN(ug/g) 1.6 15 03 17

GL183743 1200020880 Ref Al (ug/g) 2870 TP (ug/g) 320 TN (ug/g) 1.6

GL183744 1200020880 Ref Al (ug/g) 2330 TP (ug/g) 380 TN (ug/g) 1.0

GL183745 1200020880 Ref Al (ug/g) 2540 2580 272 11 TP(ug/g) 450 383 651 17 TN(ug/g) 0.7 11 0.4 38

GL183716 1200020887 Ref Al (ug/g) 27200 TP (dddg) 1090 TN (ug/g) 4.8

GL183717 1200020887 Ref Al (ug/g) 27900 TP (ug/g) 1100 TN (ug/g) 5.5

GL183718 1200020887 Ref Al (ug/g) 26800 27300 557 2 TP(ug/g) 1060 1083 20.8 2 TN(ug/g) 5.3 52 04 7
min 2 0 4
max 33 17 50

mean 12 7 20



Appendix E Continued: Split Samples
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Coefficient of variation (CV) (%) for 2017/2018 Split Samples: sediment total and methyl mercury analysis, metals and physical characteristics.

fieldid
GL171128
GL171129
GL171170
GL171171
GL171223
GL171224
GL171258
GL171259
GL171261
GL171262
GL171278
GL171279
GL183705
GL183706
GL183722
GL183723
GL183735
GL183736

site
1200020724
1200020724
1200020757
1200020757
1200020803
1200020803
1200020827
1200020827
1200020829
1200020829
1200020837
1200020837
1200020206
1200020206
1200020870
1200020870
1200020876
1200020876

72
22
72
72
72
72
Z
Z
z
z
z
z
Ref
Ref
Ref
Ref
Ref
Ref

[ R

Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)
Methyl Hg (ng/g)

min
max
mean

1.28
111
1.32
2.99
0.54
0.42
0.75
0.66
5.08
2.26
5.72
5.01
0.80
0.89
0.54
0.54
0.55
0.76

mean SD

1.20

2.16

0.48

0.71

3.67

5.37

0.84

0.54

0.66

0.12

1.18

0.09

0.07

1.99

0.50

0.06

0.00

0.15

cv

10

55

18

54

24

0.0
55
21

Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)
Hg (ug/g)

0.76
0.64
1.6
33
0.63
0.47
0.74
0.99
21
9.0
7.5
9.0
0.07
0.07
0.07
0.09
0.09
0.08

mean SD

0.70 0.08

25 12

0.55 0.11

0.87 0.18

56 4.9

83 11

0.07 0.00

0.08 0.01

0.09 0.01

cv

12

49

21

20

88

13

18

0.0
88
25

TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)
TOC (mg/g)

24
21
40
38
M
44
52
51
6

100
71
64

220

180
43
43
53
53

mean  SD
23 2
39 1
43 2
52 1
93 10
68 5
200 28
43 0
53 0

31

cv

11

14

0.0
14

mean
Al (ug/g) 7240
Al (ug/g) 6660 6950
Al (ug/g) 10700
Al (ug/g) 10600 10650
Al (ug/g) 14600
Al (ug/g) 13400 14000
Al (ug/g) 14900
Al (ug/g) 14900 14900
Al (ug/g) 8330
Al (ug/g) 8710 8520
Al (ug/g) 3570
Al (ug/g) 3560 3565
Al (ug/g) 9020
Al (ug/g) 9300 9160
Al (ug/g) 23000
Al (ug/g) 23500 23250
Al (ug/g) 18000
Al (ug/g) 17600 17800

Sb

410

71

849

269

198

354

283

cv

% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand
% Sand

26
18
24
29
13
24
20
19
46
50
51
50
59
63
12
11

mean SD
22 5
27 3
18 8
19 1
48 3
50 0
61 3
12 1
6 1

cv

24

12

43

10

20

0.6

43
14

% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay
% Clay

mean SD
18 2
17 1
17 0
16 1
9 1
7 0
7 1
20 1
16 1

cv

11

1.2
13

% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt
% Silt

58
63
59
55
70
59
66
65
45
42
43
43
22
30
69
68
78
78

mean SD
60 3
57 2
65 8
65 0
43 2
43 0
26 5
68 0
78 0

cv

0.2
21



fieldid
GL171128
GL171129
GL171170
GL171171
GL171223
GL171224
GL171258
GL171259
GL171261
GL171262
GL171278
GL171279
GL183705
GL183706
GL183722
GL183723
GL183735
GL183736

site
1200020724
1200020724
1200020757
1200020757
1200020803
1200020803
1200020827
1200020827
1200020829
1200020829
1200020837
1200020837
1200020206
1200020206
1200020870
1200020870
1200020876
1200020876

Ref
Ref

Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)
Cu (ug/g)

min

mean

22.4
20.6
41.2
53.2
44.0
40.6
44.8
43.2
56.0
60.8
47.2
79.4
21.4
22.4
35.6
36.0
43.6
43.4

mean

SD

1.3

8.5

2.4

1.1

3.4

22.8

0.7

0.3

0.1

cv

18

0.3
36

Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)
Pb (ug/g)

17.6
21.3
41.0
70.7
29.3
315
26.1
26.0
28.0
39.1
34.4
48.4
19.6
19.8
26.6
28.3
23.6
231

mean

19.5

55.9

30.4

26.1

33.6

41.4

19.7

27.5

23.4

SD

2.62

21.0

1.56

0.07

7.85

9.90

0.14

1.20

0.35

cv

13

38

23

24

0.3
38
12

Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)
Zn (ug/g)

32

112
112
176
168
174
191
134
132
120
124
73.6
64.6
68.6
76.2
104
106
101
99.7

mean

112

172

183

133

122

69.1

72.4

105

100

SD

cv

TP (ug/g)
TP (ug/g)
TP (ug/g)
TP (ug/g)
TP (ug/g
TP (ug/g
TP (ug/g
TP (ug/g
TP (ug/g
TP (ug/g
TP (ug/g)
TP (ug/g)
TP (ug/g)
TP (ug/g)
TP (ug/g)
TP (ug/g)
TP (ug/g)
TP (ug/g)

)
)
)
)
)
)

860
950
1030
990
1010
980
1080
1060
1120
1070
700
680
720
740
1160
1170
1160
1140

mean

905

1010

995

1070

1095

690

730

1165

1150

SD

64

28

21

14

35

14

14

14

Ccv

TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)
TN (ug/g)

2.3
2.7
3.2
2.9
4.9
4.9
6.2
5.9
6.4
7.0
1.8
1.9
5.7
5.5
6.1
5.8
7.3
7.3

mean SD

2.5

3.0

4.9

6.1

6.7

1.8

5.6

6.0

7.3

0.3

0.3

0.0

0.2

0.4

0.1

0.2

0.2

0.0

Ccv

12

12



Appendix F: Surface Weighted Average Concentrations (SWAC). Figures for TOC, TP,
Cu, Pb and Zn for the three Zone and LSL.

TOC Concentrations
(2017-2018)

St. Lawrence River
Upstream Reference Zone
(Lake St. Lawrence)
SWAC =39 mag/fg

+ Stations

TOC (mg/g)

B = 100
. > 100

LEL = 10 maig
SEL = 100 majg

[ se—] Mu@
a 1 2

Projfection: NAD 1053 UTH Zone 18K

Daka provided by: Miniszy of
Erwdranment, Canscrvation snd Farks,
Land [nformatian Cntare

Branch: Adagtation and Fesilence, MECP
Umit: Geomaties

Created: (/122015 10 FH

Pl
2~ ontario
& Quearls Proeer fir Cnmre, 3119

TOC Concentrations (2017)
St. Lawrence River

Zone 1

SWAC = 64 mg/g

+ Stations
TOC (ma/g)
<10
<55
< 100
Il - 100

LEL = 10 mg/fa
SEL = 100 mg/g

[ e @
a F B0

Projection: MAD 1963 UTM Zore LSH

Data provided by; Minstry of
Ervrenmant, Canservation and Pars,
Land trfosmation Orntano

Branch: Aactition end Resilierce, MECF
Unltz Geomatics

-
7 Ontario

W fuia s Pritar T2 Ontan, 109
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TOC Concentrations (2017)
St. Lawrence River

Zone 2 West

SWAC = 34 mg/g

+ Stations

TOC (mg/g)
s10
<55

[ < 100

I - 100

LEL = 10 mgfg
SEL = 100 mg/ly

[ S— ) @
o 100 200

Projection: NAD 1983 UTH Zore 18N

Data provided by: Ministry of
Ermitanment, Conservation and Parks,
Land Infeemation Cntarly

Branch: Adaptatian and Resllience, MECP
Unit: Geomatics

Created: 04/12/200% 156 F

The s s e AT L
EDSATE B A T e e a7 e
bl i

Oy 0

= 0ontario

T Queans Printer for Onarky, 2049

TOC Concentrations (2017)
St. Lawrence River

Zone 2 East

SWAC = 32 mg/g

+  Stations

ToC (mg/q)
210
£ 55
M < 100
B - 100

LEL = 10 mig'y

SEL = 100 ma/a

o 100
Projection: NAD 1983 UTH Zore 16N

Dt prowided by: Minairy of
Envircamert, Corseraticn and Parks,
Land Infarmation dntario

EBranch: Adaplation and Reslivnce, MECP
Unit: Geomalics

Creabesh: 041172049 1144 A

£ Ontario

% Queens Printer for Onzzne, 2015




B TOC Concentrations (2017)
St. Lawrence River

Zone 3

SWAC = 22 mg/g

+  Z3_stetions

TOC (mg/g)
=10
=55

I < 100

Wl - 100

LEL = 10 mgiq
SEL = 100 maig

[ s @
o i aL

Frojection: MAD 1532 UTH Zona 184

Data provided by: Mirstry of
Ervirmamert, Conscrvation and Farks,
Land Informatien Crisino

Branch: Ad2ptation and Reslicnse, MECR
Unit: Geomatics

L Quseits i o G, 2000

Cu Concentrations
(2017-2018)

St. Lawrence River
Upstream Reference Zone
(Lake St, Lawrence)
SWAC = 25 ug/g

+  Stations

Cu (ug/g)
=16
<63

| = 110

Sl

LFL = 16 ugfg

SEL = 110 ugy

—:I&lr-@
o 1 2

Projection: NAD 1963 UTM Zone 188

Data provided by; Minsiry of
Emvimnment, Cansarvation and Parks,
Lared Tnfarmation Ontsnn

Branch: Adaptation amd Resliencs, MECP
Unit: Geomatics.

earis stamen b ol i,
s

iy ke

) Qermn's Frivtsr for Gotaris, 2018
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Cu Concentrations (2017)
St. Lawrence River

Zone 1

SWAC = 41 ug/g

+ Stations
Cu (ug/q)
<16
<63
<110
. - 110
LEL = 15 ugig
SEL = 110 uglg
—
a 25 50 @

Projection: HAD 19E3 UTM Zaone 188N

Data provided by: Ministry of
Erwiranment, Conservetion and Parks,
Lard Tnfoernation Ontark

Branch: Adaptation and Reslknoe, MECP
Unit: Geometics

Cu Concentrations (2017)
St. Lawrence River

Zone 2 West

SWAC = 36 ug/g

+ Stations
Cu (ug/g)
<16
<63
=110
. > 110
LEL

SEL = 110

[ s— @
o ) 200

Projection: NAL 1981 UTH Zane 18N

Data provided by: Minksiry of
Emdronment, Conses
Lane Information Ortaro

Branch; Adaptation and Resdiencs, MECP
Unit: Geamatics

Created: 04123019 1-41 P

L~ ontario

£ uumarrs Priatar far Cttnis, 2019
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Cu Concentrations (2017)
St. Lawrence River

Zone 2 East

SWAC = 25 ugfg

+ Stations
Cu (ug/g)
<16
<63
=110
Bl - 110
LEL = 16 ug/'n
SEL

] 100 20
Projaction: NAG 1983 UTM Zone 1884

Data provided by: Ministry of
Ervironrment, Conservation and Parks,
Land Infermaticn Cntario

Branch: Adaptation and Resiliance, MECP
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crgier and
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> Ontario

) Queeri's Proker for Critang, 2019

Cu Concentrations (2017)

! St. Lawrence River

Zone 3
SWAC = 19 ug/g

+ 73 stations

Cu (ug/g)
<16
<63
=110

I - 110

LEL = 16 ugf'g

SEL = 116 ugln

[ ]
o 0 40
Projection: NAD 1981 UTM Zone 168

Data provided by: Ministry of
Environment, Canservation and Parks,
Land Information Onfae

Branch: Adaplatien and Resliencs, MECP
nik: Geomatics

[ 3
7 Ontario

i Quesis Prter fa- stark, 2019




Ph Concentrations
(2017-2018)

St. Lawrence River
Upstream Reference Zone
(Lake St. Lawrenca)
SWAC = 19 ug/g

+ Stations

Pb (ug/g)
£31
< M1

B < 250

> 250

LEL = 31 ugfg

SEL = 250 wgn

Land
Branch: Adnptation and Resilience, MECP
Unit: Geormai

' Quesris Prter fer Datario, 2015

Pb Concentrations (2017)
St. Lawrence River

Zone 1

SWAC = 27 ug/g

+  Stations

Pb (ug/g)
=31
=14

B < 250

l > 250

LEL = 31 ugfg

SEL = 250 ugig

[ ] @
n o5 50

Projection: NAD 1983 UTM Zane 124

Data provided by: Minidry of
Environment, Conservation and Parks,
Land Infonmation Cataria

Branch: Adaptation and Restlience, MECP
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Pb Concentrations (2017)
St. Lawrence River

Zone 2 West

SWAC = 4B ug/g

+ Stations
Pb (ug/g)
=3
< 141
< 250
I - 250
LEL = 31 ugyy

SEL = 250 ug/g

i i
o 190 200

Projection: NAD 1583 UTM Zone 168N

Data provided by: Ministry of
Emvironment, Canservation and Parks,
Lane Information Cntarie

Branch: fdeptation and Resilience, MECP
Unit: Geomatics

Crested: D4/12/2009 1:54 P4

il ey i
B bl T D A
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Pb Concentrations (2017)
St. Lawrence River

Zone 2 East

SWAC = 20 ug/g

+ Stations

Pb (ug/a)
<31
<141

N < 250

W > 250

LEL = 31 ugfo
SEL = 250 ug/g

[ — ] @
[ 50 100

Projection: MAD 1983 UTH Zone 130

Data provided by: Minsty of
Erndronmant, Canssrmon and Parks,
Land Information Ontaria

Branch: Adaptation and Resllience, MECP
Unit; Geomatics

PP ontario

0 Queeiis Printer for Ontarie, 2000
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Pb Concentrations (2017)
St. Lawrence River

Zone 3

SWAC = 13 ug/g

+  Z3_stations

Pb (ug/g)
£31
=14

B < 250

Il - 250

LEL = 31 ugfg
SEL = 250 ugfg

[ — @
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Projection; NAD 1583 UTM Zone 160N

Data provided by: Minsoy of
Ewircament, Conservation and Parks,
Land Information Ontario
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Created: (/12214 11:15 AM

s e
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£+ Ontario
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Zn Concentrations
(2017-2018)

St. Lawrence River
Upstream Reference Zone
(Lake St. Lawrence)
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Zn Concentrations (2017)
St. Lawrence River

Zone 1

SWAC = 76 ugfg

+ Statlons
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Pb Concentrations (2017)
St. Lawrence River
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Zn Concentrations (2017)
St. Lawrence River

Zone 2 East

SWAC = 118 ug/g
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