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Executive Summary 
Sampling was conducted within the St. Lawrence River (Cornwall) Area of Concern to establish 

the current total Hg and MeHg concentrations in nearshore surface sediments (top 2 cm) within 

zones designated under the Cornwall Sediment Strategy (CSS).  This sampling was conducted to 

full a data need identified under the Long Term Management Strategy developed for the CSS. 

Sediment cores were taken in the CSS zones (Zones 1, 2 and 3) and at un-contaminated reference 

sites upstream of the AOC using a stratified random design strategy to facilitate statistical 

comparisons.  Given its relative large area and strong mercury concentration gradients, Zone 2 

was further divided into Zone 2 East and Zone 2 West. 

 

THg sediment concentrations at upstream reference sites (<0.01 - 0.09 µg/g, n=30) were 

significantly lower (p < .01) than all three contaminated zones (0.03-8.03 µg/g, n=90).  Among 

contaminated zones, mean THg concentrations were similar in Zone 2 West (2.06 ± 0.40 SE) and 

Zone 1 (2.00 ± 0.29 SE), and lower in Zone 2 East (0.43 ± 0.08 SE) and Zone 3 (0.43 ± 0.11).   

Sediment concentrations of MeHg were similarly lower in upstream reference areas (0.04 - 1.04 

ng/g) compared to contaminated areas (0.19 – 7.69 ng/g).  The highest mean concentrations of 

MeHg were in Zone 1 (3.34 ± 0.44 SE ng/g) and Zone 2W (2.82 ± 0.39 ng/g). Normalizing THg 

and MeHg concentrations on the basis of grain size did not alter the spatial differences, and total 

organic carbon content strongly predicted the THg and MeHg concentrations of the sediments  

(r2 =0.68 and 0.74, respectively). 

 

These data confirm that nearshore sediments in Zone 1 and 2W are the most extensively 

contaminated, as all sample sites exceeded the Provincial Sediment Quality Guideline Lowest 

Effect Level (LEL) threshold of 0.2 µg/g, and nearly half (45%) of samples in Zone 1 exceeded 

the Provincial Sediment Quality Guideline Severe Effect Level (SEL) threshold of 2.0 µg/g.   

Zones 3 and 2E has more moderate contaminant levels in the nearshore sediments and all 

upstream reference area THg concentrations were below the LEL.  

 

The data developed in this study provides a baseline for comparison with future monitoring 

results under the Long Term Sediment Monitoring Strategy.  
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INTRODUCTION 
 

Cornwall, Ontario has experienced decades of major industrial activities that have 

resulted in environmental degradation and impairment of the aquatic ecosystem in areas of the 

St. Lawrence River.  Local point sources for discharge of contaminants into the river included 

the former Domtar pulp and paper mill (1881-2006), the ICI Forest Products (formerly known as 

CIL) chlor-alkali plant (1935-1995), and the Courtaulds Fibres rayon plant (1925-1992).  Other 

sources of contaminants include the municipal sewage treatment plant (WPCP), combined sewer 

overflows, storm drains, atmospheric deposition and non-point upstream sources from Lake 

Ontario.  As a result of these inputs, numerous persistent toxic contaminants including mercury 

(Hg) and other trace metals have accumulated in sediments along the waterfront, and contributed 

to the designation of this section of the river as an Area of Concern (AOC).   

A Cornwall Sediment Management Strategy (CSMS) was imposed in 2005 with the 

objective of reducing sediment concentrations of mercury and other contaminants through 

monitored natural recovery and administrative controls.  A key requirement of the CSMS is the 

continued long-term monitoring of Hg sediment concentrations to assess the effectiveness of the 

strategy.  Federal, provincial, and non-governmental organizations have been conducting 

sediment investigations since the 1970s, and have identified three zones of sediment deposition 

(Zones 1, 2 and 3) that have been contaminated by local industrial discharges.   

A spatial analysis of historical Hg sampling (1993-2013) in the contaminated zones 

revealed that very little data existed on sediment concentrations within 10 m from shore (Windle 

et al., 2014).  To address this gap, nearshore surface sediments (10 cm depth) were sampled in 

2014 and 2015, which revealed hot spots of mercury in Zones 1 and 2 (Razavi et al., 2015; 

Windle and Ridal, 2016).  Additional analysis of a small number of selected samples for metals, 

petroleum hydrocarbons, and polynuclear aromatic hydrocarbons (PAHs) was undertaken and 

some elevated concentrations for these parameters were observed especially in previously 

identified hotspot areas in Zone 2 (Windle and Ridal, 2016; Moir et al., 2018).  In 2015 sampling 

and video work was also undertaken to investigate the likelihood of sediment disturbance by boat 

propeller wash in areas along the waterfront where macrophyte growth was low.  Overall the 

experiment suggested that resuspension of THg is very temporary and negligible in terms of THg 

that is not bound to sediment (Windle and Ridal, 2016).  In 2016, sediment cores were taken in 
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Zones 1 and 2 and radiometrically dated to assess temporal changes of mercury sediment 

concentrations (Moir et al., 2018).  This study found that nearshore mercury sediment 

concentrations have declined over time but remain above provincial guidelines, that top surface 

sediments are likely being mixed, and that the top 10 cm of sediments may represent 40 years of 

sedimentary history (Moir et al., 2018).    

In 2015, the Cornwall Sediment Strategy (CSS) Steering Committee, tasked to 

administrate the CSS, initiated a technical review to identify whether the desired outcomes of the 

strategy are being achieved and to align the program with recent developments and best practices 

for Monitored Natural Recovery (MoNR) approaches. The CSS Technical Review team, 

supported by its consultant, Ramboll Environ, strengthened the CSS by: (1) developing a 

conceptual site model; (2) identifying the site specific restoration objectives and goals to be 

achieved through MoNR; (3) establishing short and long term achievable and realistic remedial 

action targets; and (4) recommending components of a long term monitoring (LTM) plan to 

assess the effectiveness of MoNR in meeting those objectives, goals and targets (Ramboll 2017a, 

2017b). 

The current project was designed to contribute to RAP recommended actions outlined in 

the CSS LTM plan by characterizing shallow (0-2 cm), nearshore sediments in CSS-designated 

zones and at upstream reference sites. It addresses the primary goal stated in the Ramboll 

Environ (2017b) Task 5 report that “Concentrations of total mercury and methylmercury in 

nearshore and offshore surface sediment of the three zones are comparable to upstream 

concentrations.” The data collected by this project complement the offshore sediment sampling 

initiated by the Ontario Ministry of the Environment, Conservation and Parks (OMECP) in 2017, 

and constitute a baseline that will inform the need for future monitoring and the effectiveness of 

the CSS mercury control activities.  Additional work was conducted in partnership with the 

National Research Council of Canada to characterize the hydrological regime in the study area to 

gain further insights into the transport of sediments and other materials from inputs into the CSS 

zones. 

 

  



Baseline Concentrations for Nearshore Surface Sediments 

3 

 

METHODS 
 

Following the criteria outlined for the LTM plan, sampling was conducted of the top 0-2 

cm sediment layer in shoreline areas for both CSS designated zones and upstream reference 

zones (Figure 1).  Sampling design, methods and QA/QC followed the approach used by the 

Ontario Ministry of the Environment, Conservation and Parks (OMECP) for the 2017 offshore 

sediment collections, except a gravity core sampler was used in lieu of the larger shipek sampler. 

The MOECC 2017 sampling was limited to offshore sites due to equipment and staff time 

considerations. Approximately 90 nearshore sediment samples were targeted for sampling within 

the CSS-designated zones, with 30 samples targeted in upstream reference zones (Table 1).   An 

additional 10% of samples were analyzed for QA/QC purposes. Sediment samples were also 

characterized for total organic carbon (TOC), grain size, and % loss on ignition (LOI). 

 

Selection of sampling locations 
 

Nearshore sediment sampling stations were selected using a stratified random-sampling 

design.  This approach followed the same methodology used by OMECP for offshore sediment 

sampling in the Cornwall AOC and reference areas in 2017.  The OMECP sampling design 

involved creating strata that were 100 m in width, and that extended from the 2 m depth contour 

to a maximum distance of 200 m from the shoreline (Figures 2-5).  Sampling stations were 

randomly selected within these strata using ArcGIS software (ESRI v. 10.5).   

The present study focuses on the nearshore area between the OMECP offshore strata and 

the shoreline.  Using ArcGIS software, a 5 m buffer was extended from the shoreline to represent 

the high energy wash zone of the nearshore that would be unsuitable for sampling of target fine-

grain sediments.  Therefore, the present study focused on the nearshore between 5-20 m from the 

shoreline.  This area was divided into strata using the same width and location boundaries of the 

offshore OMECP strata (Figures 2-5).  The number of randomly selected sampling stations in 

each strata of Zones 1, 2, and 3 was assigned based on the intensity and heterogeneity of mercury 

concentrations from previous nearshore sampling by the River Institute in 2014 and 2015 

(Windle and Ridal, 2016).   



Baseline Concentrations for Nearshore Surface Sediments 

4 

 

In Zone 1, five strata were selected to focus on the area near the public boat launch that 

experiences the most human activity and therefore potential disturbance to sediments (Figure 2).  

This area of Zone 1 has also been previously characterized as a hot spot for mercury in sediments 

and fish (Windle and Ridal, 2016; Lapointe and Ridal, 2019).  Given the high spatial 

heterogeneity of mercury concentrations in these nearshore sediments (Figure 2), a 

comparatively more intense sampling effort of five random stations per strata was applied, for a 

total of 25 stations designated overall for Zone 1 (Table 1).  The eastern area of Zone 1 (near the 

Cornwall Civic Complex) was not included in the sampling plan due to logistical and cost 

considerations.  It was assumed that overall depositional processes are similar within Zone 1, and 

that any trends in Hg measured after the present baseline study will be applicable to the entire 

zone.    

A total of four strata were applied to Zone 3, each with four random sampling stations per 

strata (Figure 3).  Previous sampling efforts in 2014-2015 found that THg sediment 

concentrations in Zone 3 were consistently below the Provincial Sediment Quality Guideline 

Severe Effect Level threshold of 2.0 µg/g (Figure 3).   Overall a total of 16 stations were planned 

for sampling in Zone 3.   

The 2 km length of Zone 2 was divided into 20 strata, similar to the design employed by 

OMECP in 2017.  Previous sampling in Zone 2 revealed high THg sediment concentrations in 

Zone 2W near Kirkman Court (Figure 4).  However, the distribution of these hot spots was 

spatially heterogeneous. Therefore, a comparatively more intense sampling effort of five random 

stations per strata was applied to the first four strata along this section of shoreline (Figure 8).  A 

lower sampling intensity of two random stations was applied to the remaining 16 strata of Zone 2 

(Figure 9), given that nearshore THg sediment concentrations in this area were consistently 

measured below the SEL threshold (Figure 5). 

Upstream reference sediment sampling was focused on nearshore areas adjacent to 

OMECP stations from 2017.  These nearshore areas included Guindon Park, Lakeview Heights, 

and the Long Sault Parkway (Figure 1).  A total of 15 strata (100 m width) were created in the 

area 5-20 m from shore of OMECP offshore reference sites.  A total of 30 random sites were 

chosen, two from each strata in the reference areas.   

A summary of sampling design and effort within contaminated and reference areas is 

summarized in Table 1. 
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Field sampling methods 
 

Surface sediment samples were taken using a Mini-GLEW gravity corer, provided by Dr. 

Brian Cumming at Queen’s University (Paleoecological Environmental Assessment and 

Research Lab).  This type of corer is ideally suited for large numbers of surface sediment 

samples in terms of deployment and extrusion (Glew, 1991).  The corer assembly weighs 

approximately 5 kg with an inside core tube diameter of 40 mm, and yields approximately 25 

cm3 of wet sediment at a core depth of 2 cm.  This results in approximately 1.73 g of dry weight 

sediment when assuming a 95% water content of 2 cm of surface sediment.   

A 21 ft aluminum boat with onboard GPS was used for navigation and as a sediment 

sampling platform.  Triplicate cores were taken at each station, with the top 2 cm of each core 

removed by extrusion and manually mixed on board the vessel.  The homogenized sediment 

samples were stored in Whirl-Pak bags and refrigerated until five subsamples were taken for 

analysis: total mercury (THg), methylmercury (MeHg), total organic carbon (TOC), grain size, 

and organic matter determination (% LOI).   Between stations, core tubes were cleaned with a 

soap solution, a rinse with hydrochloric acid, and finally by a rinse with reverse osmosis water.  

In the event that a site was found to be unsuitable for gravity core sampling due to the presence 

of sand, gravel or boulders, these conditions were noted and efforts were made to find an 

alternative sampling site by moving laterally within a given strata.  If no alternate conditions 

were found, the strata was deemed unsuitable for sampling and removed from the survey plan.   

 

Sediment sample analysis 
 

 The analysis of THg and MeHg was conducted by the University of Ottawa (Dr. Alex 

Poulain), with support for logistics and sample preparation from the River Institute.  Samples for 

THg analysis were freeze-dried, homogenized by grinding, and a subsample between 25 – 70 mg 

weighed out for analysis using a direct thermal decomposition Hg analyzer (MA-3000 Mercury 

Analyzer from Nippon Instruments Corp., Japan). MeHg analysis was performed by distillation, 

aqueous ethylation, purge and trap, and cold vapor atomic fluorescence spectrometer. Analysis 

of variance (ANOVA) was used to compare log-transformed THg and MeHg concentrations 
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between contaminated zones and the upstream reference area.  Linear regression was used to 

examine the relationship between THg and MeHg sediment concentrations, and between water 

depth and mercury sediment concentrations.  The precision of laboratory sample duplicates was 

calculated using the relative percent difference (RPD), which equals the absolute difference 

between two concentrations divided by the average of those two concentrations, multiplied by 

100. 

Grain size analysis was performed by the River Institute using a Microtrac S3500 laser 

diffraction particle size analyser based on the procedure developed by Girard et al. (2004).  For 

each station, approximately 2 – 5 g of wet sediment was weighed out and digested with hydrogen 

peroxide to remove organic material, rinsed twice, then mixed with a 5% solution of sodium 

hexametaphosphate.  Samples were stored in a refrigerator (4°C) prior to being measured using 

the particle size analyser.  The results of the analysis produced a grain size distribution and mean 

particle size diameter for each sample. The following fractions were adopted based on the output 

of the particle size analyzer: < 3.89 μm (clays), 3.89 – 62.22 μm (silts), and 62.22 – 2000 μm 

(sands).  The relationship between grain size and sedimentary Hg concentrations was 

investigated using linear regression.  Hg sediment concentrations were also normalized using the 

proportion of fine sediments per site (clays and silts) and compared with raw Hg concentrations 

in each sampling area.   

Standard protocols were followed to determine the % LOI at 550 °C and 950 °C (Eaton et 

al. 2005).  Sediment subsamples from the Hg analysis were shipped to the OMECP Laboratory 

Services Branch in Etobicoke in April 2019 for total organic carbon (TOC) analysis.  Total 

organic carbon was measured using high temperature combustion following acidification of the 

sediments to remove carbonates.   

 

RESULTS AND DISCUSSION 
 

A description of sampling effort in the three zones of contamination and reference areas 

is summarized in Table 1.  The project had identified a total of 123 survey stations for sampling 

through the random stratified survey design.  However, sediment sampling was not feasible at 

several locations due to unsuitable bottom substrates (gravel, cobble, boulders).  In such 

instances alternate sampling was attempted at nearby locations by moving laterally within the 
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nearshore strata.  The majority of unsampled stations occurred in Zone 2 East (n=21), where 

bottom types consisted mainly of larger boulders with a very thin layer of interstitial sandy 

sediments, and sampling within the designated strata was not possible. Substantial effort was 

made to assess and undertake these samples but ultimately a decision was made to drop these 

strata to preserve the overall statistical design.  Previous sampling indicated that the Zone 2 East 

area has concentrations of mercury below SEL limits. 

 Surface sediment (0-2 cm) concentrations of THg ranged from 0.003 - 0.087 µg/g in 

upstream reference areas, and 0.034-8.032 µg/g in contaminated zones (Table 2).  Among 

contaminated zones, mean THg concentrations were highest in Zone 2 West (2.057 ± 0.396 SE) 

and Zone 1 (1.990 ± 0.293 SE), and lower in Zone 2 East (0.432 ± 0.078 SE) and Zone 3 (0.430 

± 0.110).  All surface samples in Zone 1 and 2W exceeded the Provincial Sediment Quality 

Guideline Lowest Effect Level (LEL) threshold of 0.2 µg/g, and nearly half (45%) of samples in 

Zone 1 exceeded the Provincial Sediment Quality Guideline Severe Effect Level (SEL) threshold 

of 2.0 µg/g.  All reference area THg concentrations were below the LEL (Table 2).  Mapped 

distributions of THg concentrations are shown in Figures 6-10.  

 Sediment concentrations of MeHg were similarly lower in upstream reference areas 

(0.037 - 1.035 ng/g) compared to contaminated areas (0.194 – 7.687 ng/g) (Table 3).  The 

highest mean concentrations of MeHg were in Zone 1 (3.340 ± 0.444 SE ng/g) and Zone 2W 

(2.819 ± 0.387 ng/g).  Mapped distributions of MeHg concentrations are shown in Figures 6-10. 

An analysis of variance (ANOVA) on log transformed total mercury and methyl mercury 

sediment concentrations yielded significant differences among zones (Table 4).  A post hoc 

Tukey test showed that THg and MeHg concentrations in upstream reference areas were 

significantly lower than all three contaminated zones at p < .01.  Total mercury concentrations 

did not differ significantly between Zones 1 and 2W, and between Zones 3 and 2E.  There were 

no significant differences for MeHg between all contaminated zones. 

 A significant correlation was found between log transformed THg and MeHg for pooled 

data from all zones and reference areas (r = 0.86, p = 0.01).  This significant correlation was 

consistent within the reference area (r = 0.78, p = 0.01), Zone 1 (r = 0.78, p = 0.01), Zone 3 (r = 

0.75, p = 0.01), and Zone 2E (r = 0.52, p = 0.01).  THg and MeHg were not significantly 

correlated in Zone 2W (r = -0.15, p = 0.53). 
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A significant positive correlation was observed between depth and log transformed 

values for THg (r = 0.35, p < 0.01) and MeHg (r = 0.38, p < 0.01).  A simple linear regression 

was calculated to predict THg and MeHg sediment concentrations based on mean grain size.  

The analysis showed a significant negative relationship for both THg (F(1,94) = 12.925, p = 

0.01) as well as MeHg (F(1,94) = 27.084, p < 0.01), where Hg concentrations increased with 

decreasing grain size (i.e. were higher in finer sediments).  Total organic carbon (TOC) sediment 

concentrations were also significantly related to both THg (F(1, 95) = 210.288, p < 0.001) and 

MeHg (F(1, 95) = 270.195, p < 0.001).  TOC was significantly correlated with both LOI at 550 

°C (r = 0.830, p < 0.001) and LOI at 950 °C (r = 0.830, p < 0.001). 

 

CONCLUSIONS  
 

These data confirm earlier studies (Windle and Ridal, 2016; Moir et al., 2018) that 

nearshore sediments in Zone 1 and 2W are the most extensively contaminated of the CSS zones. 

All sample sites in these zones exceeded the LEL threshold of 0.2 µg/g, and nearly half (45%) of 

samples in Zone 1 exceeded the SEL threshold of 2.0 µg/g.   Zones 3 and 2E has more moderate 

contaminant levels in the nearshore sediments, but are still elevated compared to mercury 

concentrations in the upstream reference areas which were all below the LEL values for total 

mercury.  

The data developed in this study provides a baseline for comparison with future 

monitoring results under the Long Term Sediment Monitoring Strategy (LTSMS), as well as 

with the results from the offshore sites. Other work conducted under the LTSMS, such the 

sediment integrity investigations as well as the proposed sediment transport modelling, should 

help address the mechanisms (legacy versus current sources, e.g. erosion) that result in the 

observed high incidence of mercury contamination of the surface layers of the nearshore 

sediments in Zone 1 and 2W. 

 

  



Baseline Concentrations for Nearshore Surface Sediments 

9 

 

REFERENCES 
 

Eaton, A.D., Clesceri, L.S., Rice, E.W., Greenberg, A.E. 2005. Standard Methods for the 

Examination of Water and Wastewater, 21st ed. American Water Works Association. 

 

Girard, I., Klasse, R.A., Laframboise, R.R., 2004. Sedimentology laboratory manual, Terrain 

Sciences Division. Geological Survey of Canada, Open File 4823. 

 

Glew, J.R. 1991. Miniature gravity corer for recovering short sediment cores. Journal of 

Paleolimnology 5: 285-287. 

 

Lapointe, D. and J.J. Ridal. 2019. Mercury Concentrations in Sentinel Fish Exposed to 

Contaminated Sediments Under a Natural Recovery Strategy Within the St. Lawrence River 

Area of Concern at Cornwall, Ontario, Canada. Archives of Environmental Contamination and 

Toxicology, 76, 216–230.  

 

Moir, K.E., Windle, M.J.S., Waller, M.K.E., Ridal, J.J., 2018. Cornwall Sediment Strategy 

Mapping Project: sedimentary profiles and distribution of contaminants in nearshore sediments 

of the Cornwall Area of Concern (AOC) in 2015-2016. Report prepared for Environment and 

Climate Change Canada and the Ontario Ministry of the Environment and Climate Change, 

Kingston, ON. 

 

Ramboll ENVIRON, 2017a. Identifying objectives, goals, and targets: St. Lawrence River AOC 

Zones 1-3. Report prepared for Environment and Climate Change Canada. 13pp. 

 

Ramboll ENVIRON, 2017b. Long term monitoring approaches: St. Lawrence River AOC Zones 

1-3. Report prepared for Environment and Climate Change Canada.10 pp. 

 

Razavi, R., Windle, M., Savard, L., Ridal, J., 2015. Spatial Analysis of Mercury Concentrations 

in Shoreline Sediments of the St. Lawrence River (Cornwall) Area of Concern. Report prepared 

for the Ontario Ministry of the Environment and Climate Change, Kingston, ON. 

 

Windle. M.J.S., Delage, K., and Ridal, J.J. 2014.  Compilation, mapping and spatial analysis of 

historical mercury concentrations in sediments and biota of the Cornwall Area of Concern 

(AOC).  Report prepared for the Ontario Ministry of the Environment and Climate Change, 

Kingston, ON. 

 

Windle, M., Ridal, J.J., 2016. Spatial analysis of mercury concentrations and other contaminants 

in nearshore sediments of the Cornwall Area of Concern (AOC) in 2015. Report prepared for 

Environment and Climate Change Canada and the Ontario Ministry of the Environment and 

Climate Change, Kingston, ON. 

 

  



Baseline Concentrations for Nearshore Surface Sediments 

10 

 

TABLES 
 

Table 1.  Description of strata, sampling stations, and surface sediment samples collected within 

the Cornwall contaminated zones and upstream reference areas.   
Sampling area # Strata 

(100 m width) 

# Sites  

per strata 

Total # Sites  

(targeted) 

Total # Sites 

(sampled) 

QA/QC 

samples 

Upstream Reference 15 2 30 30 3 

Zone 1 5 5 25 20 0 

Zone 3 4 4 16 16 1 

Zone 2W 4 5 20 20 2 

Zone 2E 16 2 32 11 1 

      

Total   123 97 7 

 

 

 

Table 2. Descriptive statistics of total mercury (THg) concentrations (µg/g dw) in surface (2 cm) 

shoreline sediments of the three zones of contamination of the Cornwall Area of Concern and 

upstream reference sites in 2018.  Data include sample size, range, mean, standard deviation 

(SD), standard error (SE), lower and upper 95% confidence intervals, and concentrations relative 

to the Ontario Provincial Sediment Quality Guidelines (PSQG) Lowest Effect Level (LEL) of 0.2 

µg/g and Severe Effect Level (SEL) of 2 µg/g.  For each zone, the sample size needed to detect a 

50% decrease in mean THg concentrations with 90% power and α = 0.05 is reported (n – 50%).  

  
Zone  n Range Mean SD SE 95% LCL 95% UCL > LEL > SEL n – 50%  

         
  

Reference 30 0.003 - 0.087 0.033 0.02 0.004 0.026 0.04 0 0 16 

Zone 1 20 0.281 - 4.192 1.990 1.312 0.293 1.376 2.604 20 (100%) 9(45%) 19 

Zone 3 16 0.034 - 1.789 0.430 0.442 0.110 0.195 0.665 13(81%) 0 45 

Zone 2W 20 0.297 - 8.032 2.057 1.770 0.396 1.229 2.885 20(100%) 7(35%) 32 

Zone 2E 11 0.086 - 0.982 0.432 0.259 0.078 0.257 0.606 11(100%) 0 16 
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Table 3. Descriptive statistics of methyl mercury (MeHg) concentrations (ng/g dw) in surface (2 

cm) shoreline sediments of the three zones of contamination of the Cornwall Area of Concern 

and upstream reference sites in 2018.  Data include sample size, range, mean, standard deviation 

(SD), standard error (SE), and lower and upper 95% confidence intervals.  For each zone, the 

sample size needed to detect a 50% decrease in mean MeHg concentrations with 90% power and 

α = 0.05 is reported (n – 50%). 

 

Zone  n Range Mean SD SE 95% LCL 95% UCL n – 50%  

         

Reference 30 0.037 - 1.035 0.364 0.268 0.049 0.264 0.464 23 

Zone 1 20 0.664 - 7.687 3.340 1.985 0.444 2.411 4.269 15 

Zone 3 16 0.194 - 3.970 1.592 1.145 0.286 0.982 2.202 22 

Zone 2W 20 0.549 - 6.923 2.819 1.732 0.387 2.009 3.630 16 

Zone 2E 11 0.546 - 3.889 1.744 1.215 0.366 0.927 2.560 21 

                  

 

 

Table 4. ANOVA analysis comparing mean concentrations of total mercury (log THg; µg/g dw) 

and methyl mercury concentrations (log MeHg; ng/g dw) between the three zones of 

contamination in the Cornwall AOC (Zones 1, 3, 2W, 2E) and upstream reference areas in 2018. 

 df F p 

THg (ug/g) 4, 92 75.863 < 0.001 

MeHg (ng/g) 4, 92 30.038 < 0.001 
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FIGURES 
 

 
Figure 1. The Cornwall Area of Concern (AOC) with zones of contamination (red outlines) and 

upstream locations for references samples.   
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Figure 2. Distribution of nearshore and offshore strata (100 m width) used as part of the random 

stratified sampling design to select mercury sediment stations in Zone 1.  The locations of 

offshore stations sampled in 2017 by the Ontario Ministry of the Environment, Conservation and 

Parks (OMECP) are shown.  The distribution of nearshore total mercury sediment concentrations 

from surface samples (0-10 cm) collected in 2014-2015 by the River Institute (RI) are shown in 

relation to the provincial Lowest Effect Level (0.2 µg/g) and Severe Effect Level (2 µg/g) 

thresholds (source: Windle and Ridal, 2016).     
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Figure 3. Distribution of nearshore and offshore strata (100 m width) used as part of the random 

stratified sampling design to select mercury sediment stations in Zone 3.  The locations of 

offshore stations sampled in 2017 by the Ontario Ministry of the Environment, Conservation and 

Parks (OMECP) are shown.  The distribution of nearshore total mercury sediment concentrations 

from surface samples (0-10 cm) collected in 2014-2015 by the River Institute (RI) are shown in 

relation to the provincial Lowest Effect Level (0.2 µg/g) and Severe Effect Level (2 µg/g) 

thresholds (source: Windle and Ridal, 2016).     
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Figure 4. Distribution of nearshore and offshore strata (100 m width) used as part of the random 

stratified sampling design to select mercury sediment stations in Zone 2 West.  The locations of 

offshore stations sampled in 2017 by the Ontario Ministry of the Environment, Conservation and 

Parks (OMECP) are shown.  The distribution of nearshore total mercury sediment concentrations 

from surface samples (0-10 cm) collected in 2014-2015 by the River Institute (RI) are shown in 

relation to the provincial Lowest Effect Level (0.2 µg/g) and Severe Effect Level (2 µg/g) 

thresholds (source: Windle and Ridal, 2016).     
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Figure 5. Distribution of nearshore and offshore strata (100 m width) used as part of the random 

stratified sampling design to select mercury sediment stations in Zone 2 East.  The locations of 

offshore stations sampled in 2017 by the Ontario Ministry of the Environment, Conservation and 

Parks (OMECP) are shown.  The distribution of nearshore total mercury sediment concentrations 

from surface samples (0-10 cm) collected in 2014-2015 by the River Institute (RI) are shown in 

relation to the provincial Lowest Effect Level (0.2 µg/g) and Severe Effect Level (2 µg/g) 

thresholds (source: Windle and Ridal, 2016).     
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Figure 6.  Upstream reference sediment sampling locations in 2018.   Total mercury (THg) 

concentrations (µg/g dw) of surface sediments (0-2 cm) are shown in relation to the provincial 

Lowest Effect Level (0.2 µg/g) and Severe Effect Level (2 µg/g) thresholds (upper panel).  

Methyl mercury (MeHg) concentrations (ng/g dw) of surface sediments are shown in the lower 

panel. 
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Figure 7.  Zone 1 stratified random nearshore sampling locations in 2018.  Total mercury (THg) 

concentrations (µg/g dw) of surface sediments (0-2 cm) are shown in relation to the provincial 

Lowest Effect Level (0.2 µg/g) and Severe Effect Level (2 µg/g) thresholds (upper panel).  

Methyl mercury (MeHg) concentrations (ng/g dw) of surface sediments are shown in the lower 

panel. 
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Figure 8.  Zone 3 stratified random nearshore sampling locations in 2018.  Total mercury (THg) 

concentrations (µg/g dw) of surface sediments (0-2 cm) are shown in relation to the provincial 

Lowest Effect Level (0.2 µg/g) and Severe Effect Level (2 µg/g) thresholds (upper panel).  

Methyl mercury (MeHg) concentrations (ng/g dw) of surface sediments are shown in the lower 

panel.  Stations with bottom substrates (sand, gravel, boulders) that were not suitable for core 

sampling are indicated (grey circles). 
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Figure 9.  Zone 2 West stratified random nearshore sampling locations in 2018.  Total mercury 

(THg) concentrations (µg/g dw) of surface sediments (0-2 cm) are shown in relation to the 

provincial Lowest Effect Level (0.2 µg/g) and Severe Effect Level (2 µg/g) thresholds (upper 

panel).  Methyl mercury (MeHg) concentrations (ng/g dw) of surface sediments are shown in the 

lower panel.   
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Figure 10.  Zone 2 East stratified random nearshore sampling locations in 2018.  Total mercury 

(THg) concentrations (µg/g dw) of surface sediments (0-2 cm) are shown in relation to the 

provincial Lowest Effect Level (0.2 µg/g) and Severe Effect Level (2 µg/g) thresholds (upper 

panel).  Methyl mercury (MeHg) concentrations (ng/g dw) of surface sediments are shown in the 

lower panel.  Stations with bottom substrates (sand, gravel, boulders) that were not suitable for 

core sampling are indicated (grey circles). 

 

 

 

  



Baseline Concentrations for Nearshore Surface Sediments 

22 

 

 

Figure 11. Grain size composition (% clay, silt, sand) of upstream reference sediment stations in 

2018. 
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Figure 12. Grain size composition (% clay, silt, sand) at Zone 1 sediment stations in 2018. 
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Figure 13. Grain size composition (% clay, silt, sand) at Zone 3 sediment stations in 2018. 
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Figure 14. Grain size composition (% clay, silt, sand) at Zone 2W sediment stations in 2018. 

 

  



Baseline Concentrations for Nearshore Surface Sediments 

26 

 

 
Figure 15. Grain size composition (% clay, silt, sand) at Zone 2E sediment stations in 2018. 
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Figure 16. Concentrations of total mercury (THg) in the upper 2 cm of sediment in depositional 

zones of the Cornwall Area of Concern and upstream reference areas sampled in 2018.  Shown 

are measured concentrations, as well as concentrations normalized to 100% fine sediments based 

on grain size analysis of each site.  Error bars represent 95% confidence intervals.  The Ontario 

Provincial Sediment Quality thresholds for Lowest Effect Level (LEL – 0.2 ug/g) and Severe 

Effect Level (SEL – 2.0 ug/g) are shown by long and short dashed lines, respectively.   

 

 
Figure 17. Mean methyl mercury (MeHg) concentrations in the upper 2 cm of sediment in 

depositional zones of the Cornwall Area of Concern and upstream reference areas sampled in 

2018. Error bars represent 95% confidence intervals. 
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Figure 18. Relationship between log-transformed total mercury (THg) and methyl mercury 

(MeHg) concentrations in the upper 2 cm of sediment in contaminated zones and reference areas 

upstream from the Cornwall Area of Concern.   

 

 

 
Figure 19. Relationship between log-transformed total mercury (THg) sediment concentrations 

and depth (m) for all contaminated zones and upstream reference areas. 
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Figure 20. Relationship between log-transformed methyl mercury (MeHg) sediment 

concentrations and depth (m) for all contaminated zones and upstream reference areas. 

 

 

 
Figure 21. Mean grain size (µm) per zone for sediment samples collected in the Cornwall AOC 

and upstream reference sites in 2018. 
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Figure 22.  Relationship between log-transformed total organic carbon (TOC) and total mercury 

(THg) sediment concentrations for all contaminated zones and upstream reference sites. 

 

 
Figure 23.  Relationship between log-transformed total organic carbon (TOC) and methyl 

mercury (MeHg) sediment concentrations for all contaminated zones and upstream reference 

sites. 
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APPENDIX A - Coordinates and associated information for nearshore sediment sites sampled in the Cornwall AOC and upstream reference areas in 

2018.   

Site ID Area Longitude Latitude Depth (m) THg (ug/g) MeHg (ng/g) % Clay % Silt % Sand Mean Grain Size (um) LOI 550 LOI 950 TOC (mg/g) 

SLR18-REF-01 Upstream Reference -74.920872 44.992592 1.6 0.015 0.123 0.00 0.04 0.96 355.1 0.8 2.1 5.2 

SLR18-REF-02 Upstream Reference -74.922177 44.992264 3.5 0.014 0.330 0.00 0.08 0.92 220.7 1.7 4.7 13 

SLR18-REF-03 Upstream Reference -74.922876 44.992287 1.5 0.015 0.221 0.01 0.15 0.85 187.7 1.5 1.1 13 

SLR18-REF-04 Upstream Reference -74.923392 44.992331 1.4 0.030 0.517 0.08 0.21 0.71 171.9 4 5.6 25 

SLR18-REF-05 Upstream Reference -74.928681 44.991761 1.1 0.014 0.112 0.00 0.17 0.84 158.7 2.1 1.4 11 

SLR18-REF-06 Upstream Reference -74.928664 44.991188 1.6 0.025 0.122 0.00 0.08 0.92 194.2 1.6 1.1 9 

SLR18-REF-07 Upstream Reference -74.941040 44.992466 0.7 0.004 0.037 0.00 0.01 0.99 304.4 0.5 1.1 1.8 

SLR18-REF-08 Upstream Reference -74.942697 44.991780 1.8 0.029 0.252 0.02 0.22 0.76 145.9 2.9 1.9 25 

SLR18-REF-09 Upstream Reference -74.943523 44.992165 1 0.025 0.240 0.18 0.24 0.57 137.0 3.1 1.5 12 

SLR18-REF-10 Upstream Reference -74.944105 44.991564 2.9 0.045 0.143 0.05 0.42 0.54 74.8 5.3 3.1 36 

SLR18-REF-11 Upstream Reference -74.944880 44.991634 2.3 0.047 0.130 0.02 0.28 0.69 112.2 4.6 2.5 40 

SLR18-REF-12 Upstream Reference -74.945764 44.991678 0.8 0.003 0.077 0.00 0.03 0.97 226.0 0.7 4.8 3.6 

SLR18-REF-13 Upstream Reference -74.898694 44.997708 0.6 0.020 0.144 0.00 0.09 0.91 202.6 1.3 1.4 12 

SLR18-REF-14 Upstream Reference -74.898068 44.997962 0.8 0.026 0.215 0.00 0.13 0.87 157.4 1.6 1.85 9 

SLR18-REF-15 Upstream Reference -74.896994 44.998743 0.7 0.021 0.103 0.00 0.13 0.87 136.5 1.6 1.5 9.7 

SLR18-REF-16 Upstream Reference -74.896645 44.998905 0.8 0.016 0.100 0.00 0.10 0.90 165.2 1.3 1.2 7.4 

SLR18-REF-17 Upstream Reference -74.894796 45.000344 1.7 0.060 1.036 0.04 0.42 0.54 76.5 5.4 4.6 54 

SLR18-REF-18 Upstream Reference -74.894068 45.000687 2.5 0.056 0.516 0.00 0.15 0.85 111.3 3.2 3.5 18 

SLR18-REF-19 Upstream Reference -74.860275 45.029279 0.9 0.042 0.389 0.02 0.35 0.63 60.0 4.2 4.7 28 

SLR18-REF-20 Upstream Reference -74.860027 45.029379 0.9 0.012 0.134 0.00 0.06 0.94 188.3 1.3 1.5 6.8 

SLR18-REF-21 Upstream Reference -74.858639 45.029811 1.2 0.028 0.397 0.02 0.28 0.69 130.3 4.7 6 22 

SLR18-REF-22 Upstream Reference -74.858177 45.030316 1.1 0.045 0.598 0.03 0.49 0.48 64.2 6.1 15.3 35 

SLR18-REF-23 Upstream Reference -74.853914 45.029585 1.2 0.028 0.358 0.00 0.15 0.85 129.9 2.9 4.9 27 

SLR18-REF-24 Upstream Reference -74.853095 45.029462 0.8 0.022 0.400 0.02 0.16 0.82 151.7 2.7 3.6 28 

SLR18-REF-25 Upstream Reference -74.813680 45.024493 5 0.087 0.788 0.10 0.50 0.41 60.0 9.7 19.25 62.5 

SLR18-REF-26 Upstream Reference -74.812784 45.024465 4.4 0.059 0.604 0.04 0.36 0.61 80.5 4.8 8.9 35 

SLR18-REF-27 Upstream Reference -74.815875 45.024984 6.2 0.055 0.574 0.05 0.29 0.66 136.3 5.4 11.4 29 

SLR18-REF-28 Upstream Reference -74.816474 45.025284 5.1 0.052 0.693 0.06 0.42 0.52 92.8 7 8.2 29 

SLR18-REF-29 Upstream Reference -74.829795 45.031012 3.1 0.042 0.818 0.06 0.41 0.53 120.3 8.3 17.5 57 
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Site ID Area Longitude Latitude Depth (m) THg (ug/g) MeHg (ng/g) % Clay % Silt % Sand Mean Grain Size (um) LOI 550 LOI 950 TOC (mg/g) 

SLR18-REF-30 Upstream Reference -74.830427 45.031306 3.2 0.051 0.741 0.09 0.67 0.24 42.7 14.1  83 

SLR18-Z1-S01 Zone 1 -74.733910 45.010528 2.2 2.725 4.249 0.06 0.59 0.35   24.1 3.9 130 

SLR18-Z1-S02 Zone 1 -74.733789 45.010746 1.6 1.795 2.472 0.04 0.54 0.42 68.0 10.2 4.6 80 

SLR18-Z1-S03 Zone 1 -74.733947 45.010723 1.3 1.216 4.746 0.03 0.56 0.41 66.9 15.9 4.3 90 

SLR18-Z1-S04 Zone 1 -74.733762 45.010754 1.6 0.281 1.840 0.00 0.34 0.66 83.1 4.3 3.7 31 

SLR18-Z1-S05 Zone 1 -74.733522 45.010930 2.3 3.066 3.122 0.03 0.58 0.39 64.9 12.7 4.8 95 

SLR18-Z1-S06 Zone 1 -74.732757 45.011214 2 4.192 6.644 0.04 0.48 0.48 66.9 28.7 5 120 

SLR18-Z1-S07 Zone 1 -74.732629 45.011305 1.7 0.682 1.414 0.00 0.21 0.79 193.7 5.6 5.9 40 

SLR18-Z1-S09 Zone 1 -74.732354 45.011573 2.1 3.044 2.958 0.04 0.51 0.45 73.8 7.7 6.3 110 

SLR18-Z1-S10 Zone 1 -74.732270 45.011606 1.6 3.346 5.228 0.02 0.48 0.50 80.9 12.3 5.1 110 

SLR18-Z1-S11 Zone 1 -74.732029 45.011696 1.4 1.220 2.827 0.00 0.35 0.65 115.0 6.1 4.5 72 

SLR18-Z1-S15 Zone 1 -74.731149 45.011923 2 3.007 4.631 0.01 0.35 0.64 84.9 7.3 4.2 65 

SLR18-Z1-S16 Zone 1 -74.730685 45.011993 0.8 3.995 2.945 0.01 0.22 0.78 129.5 7.1 4.7 46 

SLR18-Z1-S17 Zone 1 -74.730490 45.012325 1.9 0.378 0.664 0.02 0.22 0.76 134.5 4.7 4.2 40 

SLR18-Z1-S18 Zone 1 -74.730279 45.012474 1.9 3.478 7.687 0.03 0.36 0.61 80.4 20.8 4.3 160 

SLR18-Z1-S19 Zone 1 -74.730350 45.012573 1.3 1.142 1.872 0.03 0.46 0.50 67.0 9 4.8 74 

SLR18-Z1-S21 Zone 1 -74.729246 45.012866 3.7 2.808 6.497 0.06 0.46 0.48 68.7 28.2 5.3 170 

SLR18-Z1-S22 Zone 1 -74.728838 45.012899 3.2 1.261 1.612 0.00 0.13 0.87 188.1 5.6 6.4 63 

SLR18-Z1-S23 Zone 1 -74.728761 45.012916 3.2 1.430 2.121 0.02 0.19 0.80 188.7 6 6.2 45 

SLR18-Z1-S24 Zone 1 -74.728485 45.012911 3.2 0.413 1.360 0.00 0.10 0.90 268.6 2.8 5 26 

SLR18-Z1-S25 Zone 1 -74.728193 45.013058 2 0.327 1.916 0.08 0.42 0.50 80.7 10.6 4.3 61 

SLR18-Z2E-01 Zone 2 -74.691629 45.020743 2.8 0.552 2.669 0.04 0.31 0.64 121.5 8.2 5.8 63 

SLR18-Z2E-02 Zone 2 -74.691557 45.020761 2.7 0.982 1.966 0.05 0.37 0.58 87.2 10.9 6.8 69 

SLR18-Z2E-03 Zone 2 -74.691381 45.020808 38 0.658 3.889 0.11 0.53 0.36 53.9 8.8 6 62 

SLR18-Z2E-04 Zone 2 -74.691129 45.020855 3.1 0.550 3.515 0.09 0.49 0.42 64.8 10.6 5.3 64 

SLR18-Z2E-05 Zone 2 -74.689979 45.021210 2.8 0.424 0.546 0.00 0.15 0.85 157.7 2.5 4.7 33 

SLR18-Z2E-06 Zone 2 -74.689887 45.021335 2.3 0.187 0.617 0.00 0.14 0.86 153.5 3 4.7 26 

SLR18-Z2E-07 Zone 2 -74.688007 45.021854 3.2 0.424 0.639 0.04 0.30 0.66 108.5 5.2 5.8 56 

SLR18-Z2E-08 Zone 2 -74.687563 45.021976 5.5 0.426 1.089 0.09 0.49 0.42 57.7 7.9 5 39 

SLR18-Z2E-11 Zone 2 -74.685563 45.022827 5.2 0.346 2.365 0.11 0.61 0.28 45.4 12.9 7.8 62 

SLR18-Z2E-12 Zone 2 -74.685050 45.023041 3.6 0.111 0.719 0.00 0.12 0.87 307.7 2.6 7.35 36.5 
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Site ID Area Longitude Latitude Depth (m) THg (ug/g) MeHg (ng/g) % Clay % Silt % Sand Mean Grain Size (um) LOI 550 LOI 950 TOC (mg/g) 

SLR18-Z2E-14 Zone 2 -74.683823 45.024541 1.5 0.086 1.166 0.00 0.08 0.92 203.3 4.3 7.8 34 

SLR18-Z2W-S01 Zone 2 -74.697541 45.017417 3.3 8.032 1.292 0.09 0.65 0.26 44.1 10.4 8.4 78 

SLR18-Z2W-S02 Zone 2 -74.697383 45.017566 3.1 2.058 0.549 0.07 0.46 0.47 66.1 11.5 2.2 58 

SLR18-Z2W-S03 Zone 2 -74.696911 45.017879 3.7 3.463 1.110 0.08 0.50 0.41 64.6 10.8 6.9 68 

SLR18-Z2W-S04 Zone 2 -74.696986 45.017920 3 3.142 1.985 0.04 0.31 0.65 115.9 7.8 7.2 65 

SLR18-Z2W-S05 Zone 2 -74.696507 45.018429 2.6 0.297 0.891 0.01 0.19 0.80 198.9 2.2 18.3 26 

SLR18-Z2W-S06 Zone 2 -74.696335 45.018536 3.2 0.786 0.958 0.02 0.20 0.78 156.8 6.4 6.2 49 

SLR18-Z2W-S07 Zone 2 -74.696199 45.018621 3.5 1.548 1.187 0.04 0.28 0.68 136.8 6.3 6.4 120 

SLR18-Z2W-S08 Zone 2 -74.695663 45.019042 4.3 4.640 1.150 0.06 0.46 0.48 70.6 8.2 4.9 51 

SLR18-Z2W-S09 Zone 2 -74.695500 45.019117 3.8 1.413 3.976 0.09 0.50 0.41 69.5 12.6 5.7 73 

SLR18-Z2W-S10 Zone 2 -74.695277 45.019160 3.5 1.333 4.069 0.11 0.59 0.30 55.4 13.1 8.5 70 

SLR18-Z2W-S11 Zone 2 -74.695060 45.019250 3.7 2.744 6.923 0.17 0.66 0.17 34.2 16.4 6.7 69 

SLR18-Z2W-S12 Zone 2 -74.694888 45.019280 4 1.603 3.392 0.13 0.62 0.26 44.2 13.6 4.9 73 

SLR18-Z2W-S13 Zone 2 -74.694745 45.019378 3.6 1.789 2.984 0.13 0.67 0.19 36.8 14 9.6 74 

SLR18-Z2W-S14 Zone 2 -74.694449 45.019651 2.8 1.398 2.144 0.07 0.39 0.54 83.6 12.6 5.4 71 

SLR18-Z2W-S15 Zone 2 -74.693280 45.020204 4.1 1.296 4.556 0.11 0.55 0.34 57.3 11.6 6.3 74.5 

SLR18-Z2W-S16 Zone 2 -74.693115 45.020351 2.3 0.891 2.463 0.02 0.24 0.74 122.9 5.7 4.9 62 

SLR18-Z2W-S17 Zone 2 -74.693001 45.020351 3.8 0.842 5.055 0.11 0.61 0.28 52.3 15.5 6.9 82 

SLR18-Z2W-S18 Zone 2 -74.692905 45.020332 4.6 0.746 4.414 0.14 0.67 0.18 35.7 14.5 7.7 72 

SLR18-Z2W-S19 Zone 2 -74.694214 45.019861 2.4 2.353 3.078 0.04 0.34 0.62 96.0 9.3 6.5 69 

SLR18-Z2W-S20 Zone 2 -74.692642 45.020372 4.3 0.770 4.213 0.13 0.62 0.25 49.3 14.7 8.8 80 

SLR18-Z3-S01 Zone 3 -74.708980 45.015370 3.2 0.320 1.107 0.13 0.40 0.48 69.5 5.1 6.9 43 

SLR18-Z3-S02 Zone 3 -74.708831 45.015484 3.1 0.276 1.048 0.12 0.62 0.26 43.1 13.4 6 60 

SLR18-Z3-S03 Zone 3 -74.708381 45.015580 3.2 0.181 1.067 0.03 0.27 0.71 133.1 3.8 6.9 41 

SLR18-Z3-S04 Zone 3 -74.708197 45.015802 3.6 0.289 1.020 0.05 0.43 0.52 72.9 7.7 6.2 72 

SLR18-Z3-S05 Zone 3 -74.707760 45.015960 3.6 0.158 0.878 0.04 0.32 0.64 130.1 8.3 11.3 89 

SLR18-Z3-S06 Zone 3 -74.707513 45.016241 2.3 0.301 0.603 0.01 0.24 0.75 144.3 4.6 10.6 45 

SLR18-Z3-S07 Zone 3 -74.707104 45.016445 1.4 0.239 0.718 0.02 0.23 0.75 170.7 6.8 9 50 

SLR18-Z3-S08 Zone 3 -74.707046 45.016375 2.5 0.576 1.971 0.05 0.38 0.58 103.7 9.2 6.35 79.5 

SLR18-Z3-S09 Zone 3 -74.706238 45.016536 2.1 0.034 0.194 0.28 0.48 0.25 53.0 2 3.9 6.7 

SLR18-Z3-S10 Zone 3 -74.706518 45.016701 2.8 0.216 0.830 0.10 0.34 0.56 96.2 6.7 5.1 42 
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Site ID Area Longitude Latitude Depth (m) THg (ug/g) MeHg (ng/g) % Clay % Silt % Sand Mean Grain Size (um) LOI 550 LOI 950 TOC (mg/g) 

SLR18-Z3-S11 Zone 3 -74.706012 45.016557 2.8 0.424 2.006 0.03 0.25 0.72 102.6 6.9 5.9 45 

SLR18-Z3-S12 Zone 3 -74.705618 45.016468 2.8 1.175 2.545 0.04 0.26 0.70 100.1 8.5 4.4 53 

SLR18-Z3-S13 Zone 3 -74.705281 45.016234 2.3 0.317 3.970 0.09 0.39 0.52 79.1 8.1 5.6 55 

SLR18-Z3-S14 Zone 3 -74.705225 45.016154 2.4 0.244 3.385 0.08 0.37 0.55 100.5 8.5 8.8 45 

SLR18-Z3-S15 Zone 3 -74.708662 45.015543 3.6 0.344 0.797 0.10 0.54 0.36 52.8 11 4.5 57 

SLR18-Z3-S16 Zone 3 -74.705668 45.016549 2.1 1.789 3.327 0.02 0.25 0.73 109.6 10.3 10.4 59 
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APPENDIX B – Descriptive statistics for proportional grain size categories (clay: < 3.89 μm, 

silt: 3.89 – 62.22 μm, sand: 62.22 – 2000 μm), mean grain size, and organic content (loss on 

ignition (LOI) at 550 °C and 950 °C) of surface sediment (top 2 cm) sampled in the Cornwall 

Area of Concern deposition zones (Zones 1, 3, 2W, 2E) and upstream reference areas in 2018.   

 

    % Clay % Silt % Sand Mean Grain Size (μm) LOI 550 LOI 950 

Upstream reference Mean 0.030 0.236 0.735 146.503 3.813 5.0414 

N 30 30 30 30 30 29 

Std. Deviation 
0.042 0.166 0.194 70.496 3.0271 4.99380 

Minimum 0.000 0.008 0.241 42.700 .5 1.10 

Maximum 0.185 0.669 0.992 355.050 14.1 19.25 

Zone 1 Mean 0.025 0.378 0.597 110.746 11.485 4.8750 

N 20 20 20 19 20 20 

Std. Deviation 
0.022 0.155 0.171 58.578 7.9618 .79198 

Minimum 0.000 0.098 0.352 64.850 2.8 3.70 

Maximum 0.079 0.592 0.902 268.600 28.7 6.40 

Zone 3 Mean 0.074 0.359 0.568 97.579 7.556 6.9906 

N 16 16 16 16 16 16 

Std. Deviation 
0.066 0.113 0.165 35.378 2.8329 2.33425 

Minimum 0.007 0.228 0.249 43.090 2.0 3.90 

Maximum 0.275 0.615 0.749 170.700 13.4 11.30 

Zone 2E Mean 0.048 0.328 0.624 123.749 6.991 6.0955 

N 11 11 11 11 11 11 

Std. Deviation 
0.045 0.186 0.231 79.138 3.6689 1.17441 

Minimum 0.000 0.081 0.281 45.400 2.5 4.70 

Maximum 0.108 0.614 0.919 307.700 12.9 7.80 

Zone 2W Mean 0.083 0.476 0.440 79.545 10.860 7.1200 

N 20 20 20 20 20 20 

Std. Deviation 
0.045 0.167 0.210 45.082 3.7767 3.11627 

Minimum 0.014 0.189 0.174 34.200 2.2 2.20 

Maximum 0.167 0.673 0.796 198.900 16.4 18.30 
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APPENDIX C -  QA/QC results (relative percent difference – RPD) for laboratory duplicate samples of total mercury (THg), 

methyl mercury (MeHg),  loss on ignition (LOI) at 550 °C and 950 °C, and proportion of grain size fractions (clays, silts, and sand).   

 

SAMPLE ID 
THg 
(ug/g) RPD 

MeHg 
(ng/g) RPD 

LOI 
550 RPD 

LOI 
950 RPD 

TOC 
(mg/g) RPD 

% 
clays RPD 

% 
silts RPD 

% 
sand RPD 

SLR18-Z2W-S15 0.940   4.169   12.1   6.3   70   10.1   54.5   35.4   

SLR18-Z2W-S15 DUP 1.651 54.9 4.943 17.0 11.1 8.6 6.3 0.0 79 12.1 11.4 12.8 56.1 2.9 32.5 8.7 

SLR18-Z2W-S19 2.150   3.147   9   6.5   68   4.7   36.6   58.7   

SLR18-Z2W-S19 DUP 2.556 17.3 3.009 4.5 9.6 6.5 6.5 0.0 70 2.9 3.6 28.1 31.2 16.0 65.3 10.6 

SLR18-Z2E-S12 0.141   0.737   2.5   7.6   32   0.0   10.0   90.0   

SLR18-Z2E-S12DUP 0.082 52.6 0.702 4.8 2.7 7.7 7.1 6.8 41 24.7 0.3 200.0 14.8 38.3 84.9 5.8 

SLR18-Z3-S08  0.570   2.009   9.1   5.8   87   5.7   37.4   57.0   

SLR18-Z3-S08 DUP 0.582 2.1 1.934 3.8 9.3 2.2 6.9 17.3 72 18.9 3.4 49.6 37.8 1.1 58.8 3.2 

SLR18-REF-S01 0.013   0.127   0.8   2.1   3.9   0.0   5.6   94.4   

SLR18-REF-S01DUP 0.017 26.4 0.119 6.7 0.8 0.0 2.1 0.0 6.5 50.0 0.0 0.0 2.4 80.9 97.6 3.4 

SLR18-REF-S14 0.024   0.189   1.6   1.8   8.1   0.0   13.6   86.4   

SLR18-REF-S14DUP 0.027 10.6 0.241 24.5 1.6 0.0 1.9 5.4 9.9 20.0 0.0 0.0 12.0 12.9 88.0 1.9 

SLR18-REF-S25 0.090   0.789   10.9   19.8   61   10.1   50.9   39.0   

SLR18-REF-S25DUP 0.084 6.8 0.786 0.5 8.5 24.7 18.7 5.7 64 4.8 9.5 6.7 48.4 5.0 42.1 7.7 

 
 


