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Executive Summary 
 
The oil tank storage area or "tank farm" is located along the Cornwall waterfront 
downstream of the Cornwall Canal. Based on results from surveys 1992 and 1993 the 
sediment in the waterlot adjacent to the tank farm was found to be contaminated with 
PAHs, PCBs, oils & grease, TOC, and some metals (Hg, Cu and Pb Cr and Cu).  All 
contaminants except Hg and PCBs co-occurred in a distribution pattern that indicated a 
common shore-based source within the tank farm area. The sediment surveys showed 
that the degree of sediment contamination was not severe and the area affected was 
localized. Mercury was likely deposited there from historical upstream sources i.e. 
Domtar Fine Paper Ltd. and ICI Forest Products. Since 1992, data from additional 
sampling by other agencies suggested that sediment may have higher concentrations of 
Hg than previously detected in some areas of the embayment. As well, the 1992/93 
surveys were limited to surficial sampling (top 3 cm) with little information on sediment 
contamination at depth.  
 
Therefore, the overall objective of this study was to map the Hg concentrations in the 
sediment in the embayment at the surface (3 cm) and at depth (core samples) to obtain 
a comprehensive analysis of the sediment contamination.  
 
Surface sediment (0-3 cm) and sediment collected from the top 10 cm of core samples 
had similar Hg concentrations which suggested little change in Hg contamination over 
time. This was also apparent from the comparison of the 2004 data with surface 
sediment Hg concentrations reported in 1992. Sediment concentrations at more than 
half the sites were greater or equal to Hg concentrations present in 1992 which 
suggested that natural recovery has not yet been successful in reducing surface 
sediment concentrations of total Hg. Although total Hg concentrations were low 
(between the LEL and SEL), the data indicated that the Oil Tank Storage Area was still 
contaminated with Hg when concentrations of both total and methyl Hg in sediment 
were compared to concentrations at sites located in Lake St. Lawrence, upstream of 
historical industrial sources. 
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2004 Sediment Characterization: Cornwall - Oil Tank Storage Area 
 
 
Background 
 
The oil tank storage area or "tank farm" is located along the Cornwall waterfront 
downstream of the Cornwall Canal. Until recent remediation efforts on land, fuel oil and 
gasoline were stored at the site since the St. Lawrence Seaway commenced operation. 
During construction of the Seaway, Bunker "C" was loaded onto dredges from this 
location and frequent spills were reported. In the early 1990's Transport Canada 
determined that the soil on the “tank farm” property was significantly contaminated. The 
waterlot, which was owned by the Canadian Coast Guard, was also suspected of being 
contaminated. Accordingly, sediment surveys were conducted in July 1992 and May 
1993 to determine the type, degree and extent of sediment contamination in the area. 
 
The sediment in the waterlot adjacent to the tank farm was found to be contaminated 
with PAHs, PCBs, oils & grease, TOC, Hg, Cu and Pb at levels that exceeded the 
Provincial Sediment Quality Guidelines  lowest effect levels (LELs) (Metcalfe-Smith et 
al. 1995).  Severe effect levels (SELs) were exceeded at only one station and for only 
two parameters (Cr and Cu).  All contaminants except Hg and PCBs co-occurred in a 
distribution pattern that indicated a common shore-based source within the tank farm 
area. A narrow band of sediment within 20 m of shore was the most contaminated.  
Arsenic, Cr, Ni and Zn also co-occurred with these contaminants, but concentrations 
were relatively low.  Biological assessments were conducted in September 1993 to 
determine the extent and severity of any biological effects.  Sediments from a few 
stations were only slightly toxic to laboratory test organisms in sublethal bioassays, and 
there was minimal impact on the resident benthic community.  As the sediment surveys 
showed that the degree of sediment contamination was not severe and the area 
affected was localized, and the biological assessments showed that there was likely to 
be minimal impact on biological resources, the RAP Team recommended that sediment 
remediation was not required at the tank farm. 

 
Based on the 1992 patterns of surface sediment contaminant concentrations described 
above, Hg did not appear to originate in the study area and was likely deposited there 
from historical upstream sources i.e. Domtar Fine Paper Ltd. and ICI Forest Products - 
(chloralkali plant which shared a common diffuser with Domtar). Since 1992, data from 
additional sampling by other agencies suggested that sediment may have higher 
concentrations of Hg than previously detected in some areas of the embayment. As 
well, the 1992/93 surveys were limited to surficial sampling (top 3 cm) with little 
information on sediment contamination at depth.  
 
Therefore, the overall objective of this study was to map the Hg concentrations in the 
sediment in the embayment at the surface (3 cm) and at depth (core samples) to obtain 
a comprehensive analysis of the sediment contamination. 
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By sampling the top 3 cm of sediment we could compare current Hg concentrations with 
concentrations measured in 1992 to assess if the Hg contamination at the surface had 
decreased over time. Sediment Hg concentrations in the top 3 cm were also compared 
with concentrations in the top 10 cm and with Hg concentration in sediment at the 
bottom of cores to further assess change in sediment contamination through time, 
assuming deeper sediment represents historical contamination.  
 
Methods 
 
Sediment Collection for Contaminant Analysis 
 
Surface sediment was collected using a ponar sampler from 29 stations (Figure 1). A 
portion of the upper 3 cm of at least 3 grab collections (or more if required) were pooled 
and homogenized for each sample. Sediment was composited in a clean soap washed 
glass or ceramic bowl and thoroughly homogenized with a clean stainless steel spatula. 
Sediment samples were submitted for analysis to the MOE Rexdale laboratory for total 
mercury, total organic carbon and particle size. A subsample was collected from 
selected stations and submitted to Flett Research Ltd (Winnipeg) for total and methyl 
mercury analysis. 
 
At three stations (randomly selected) sufficient sediment was collected and 
homogenized to provide three split samples for all tests listed above. This provided data 
on sample handling/preservation and transport effects on laboratory reproducibility.  
 
Single cores were collected from 21 stations (Figure 2) and sectioned every 10 cm. 
Only the top and bottom 10 cm sections were submitted for analysis for the parameters 
listed above. A selected number of stations were chosen to have samples submitted for 
methyl Hg analysis. The remaining sections were archived. When the core length was 
less than 20 cm, submission of the top 10 cm was a priority. The remaining length of the 
core was then submitted and the length recorded. 
 
At three stations (randomly selected), three replicate core samples were collected to 
assess within station variability. 
 
The general sample composition (eg. sand, silt etc.), sediment colour, any unusual 
features and the number of grabs (or cores) required for each sample were recorded. 
This information can be obtained on request. 
 
Data Analysis 
 

          Trace elements tend to accumulate and bind to the clay/silt sediment fraction 
represented by particle sizes of less than 63 μm (Forstner and Wittmann 1983; 
Krumgalz et al. 1992).  Consequently, the heterogeneous nature of sediment makes it 
necessary to adjust trace element concentrations for the different particle size  
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distributions at the various sampling stations in order to compare contaminant 
concentrations between stations if the effects of depositional environments are to be 
diminished, and trace metal contaminant sources are to be inferred. However, due to 
the consistent particle size data between stations (i.e. all stations were consistently high 
in percent sand and silt - Table 1) particle size corrections would likely not have a large 
effect on the patterns of Hg contamination. Accordingly, the data were not corrected for 
particle size.  
 
The MOE Rexdale Laboratory was used for the analysis of total Hg in all samples 
collected. Since the MOE laboratory does not have methyl Hg analytical capability 
samples were sent to Flett Research Ltd. for methyl Hg analysis. These samples were 
also analysed by Flett Research Ltd. for total Hg. Figure 3 provides a comparison of the 
total Hg data from the two laboratories for stations in common. With only a few 
exceptions there was good agreement between the results from the two laboratories 
(r2=0.97). Accordingly, both sets of results were reported in Table 1 but the report uses 
the MOE results for the purpose of comparisons with earlier data and descriptions of the 
study area. 
 
Measurement of Water Temperature and Conductivity 
 
Water temperature, DO and conductivity were measured one metre off the bottom 
during sediment collection with appropriate instrumentation calibrated daily. This data is 
available on request. 
 
Results and Discussion 
 
With the exception of 6 out of 28 stations, all surface sediment samples (0 to 3 cm) 
collected had total Hg concentrations greater than the Provincial Sediment Quality 
Guidelines lowest effect level (LEL 0.2 ug/g) (Table 1; Figure 4). Sediment collected 
from the top segment of the cores (0 to 10 cm) also had Hg concentrations greater than 
the LEL at most stations (Figure 5). The data suggested that most of the sediment in 
this embayment is contaminated with Hg when compared to surface concentrations 
reported for areas located in Lake St. Lawrence, upstream of the historical Hg sources 
(Grapentine et al. 2003). The range in total sediment Hg concentrations in the top 10 cm 
for upstream sites was 0.016 to 0.174 ug/g dry wt. (median 0.083 ug/g), compared with 
the range in the 0 to 10 cm core segments from the study area which was 0.01 to 3.2 
ug/g dry wt. (median 0.30 ug/g). The range for the top 3 cm of sediment in the study 
area was also higher than concentrations in Lake St. Lawrence (0.06 to 1.9 ug/g dry wt.; 
median 0.25 ug/g). However, the Hg contamination is not likely to illicit a toxic response 
from the benthic community since concentrations did not exceed the severe effect level 
(SEL 2.0 ug/g) in any surface (top 3 cm) samples and only exceeded the SEL at one 
station in the top segment (10 cm) of the core sample. 
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The core data showed that Hg concentrations were greatest in the deepest sections of 
the cores when compared to the surface sediment which suggested historical Hg 
contamination was greater than present day (Figure 6). The Hg SEL was exceeded in 
six of the core bottom samples with concentrations as high as 15 ug/g.  
 
A comparison of surface sediment Hg concentrations reported in 1992 with the data 
from 2004 showed six of the ten common stations had Hg concentrations that were 
higher in 2004. Concentrations at only three stations were higher in 1992 (Figure 7). 
These differences could be due to a shift in the sample locations between surveys. 
Alternatively, sediment deposition in the embayment is low and the area will likely 
require many more years to recover to levels that are representative of reference areas. 
Overall, for all stations sampled, the median Hg concentrations were similar between 
survey years but the range in concentrations was greater in 2004 than 1992: the range 
in 1992 was 0.13 to 0.5 ug/g dry wt. (median 0.26 ug/g); the range in 2004 was 0.06 to 
1.9 ug/g dry wt. (median 0.25 ug/g). The data from each survey were statistically 
compared using a paired T-test. This test showed that there was no significant 
difference in the Hg concentrations between the two survey years (t= 1.64, p<0.13). 
Consistent with this apparent lack of sediment quality improvement since 1992, the data 
showed that sediment Hg concentrations in the surface samples (0 to 3 cm) were 
similar to the concentrations in the top segments of the cores (0 to 10 cm) (Figure 6). 
Sediment cores were not dated so it is impossible to assess the relative time frame 
between the top 3 cm and top 10 cm of sediment, but the data do not suggest that Hg 
concentrations are decreasing at the sediment surface with time at most stations. 
However, at some stations there were large differences in Hg concentrations between 
the sediment surface and core bottom (e.g. stations 105, 507, 510 and 511). Data 
collected in 1970 confirm that this area was historically contaminated with Hg to a 
higher degree than present day (Richman and Dreier 2001). This decrease in Hg 
concentrations between the core bottom and core top is likely related to the re-location 
of the Domtar/CIL (ICI) outfall from shore based to an off-shore diffuser and to 
reductions in Hg loadings due to regulations/controls in the early 1970’s. 
 
Methyl Hg concentrations in surface sediment were higher than concentrations detected 
in the upstream reference stations, a further indication that the area is contaminated 
with Hg. Methyl Hg concentrations in the upstream reference stations (0-10 cm 
samples) sampled in 2001 ranged from 0.29 to 0.91 ng/g (median 0.55) (Grapentine et 
al. 2003).  For comparison, the concentrations in the top 0 -10 cm core segments 
ranged from 0.3 to 4.7 ng/g - median 1.4 ng/g). These values are comparable with 
methyl Hg concentrations measured in other parts of the Cornwall waterfront that were 
historically contaminated with Hg from local industrial sources (range 0.73 ng/g to 5.3 
ng/g - median 3 .1 ng/g) and with two stations sampled within the study area in 2001 
(Grapentine et al. 2003). For the two stations sampled in 2001 in the study area methyl 
Hg and total Hg concentrations in the top 10 cm of sediment were 2.2 ng/g and 2.9 ug/g 
respectively at one site and 2.6 ng/g and 0.61 ug/g respectively at a second site. These 
values are within the range for both methyl and total Hg concentrations detected in 
2004. Implications concerning the biomagnification of Hg (primarily methyl Hg) through 
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the food chain can not be assessed by sediment concentrations alone and would 
require further study. The 2001 study of the area did show that the Hg was bioavailable 
to invertebrates (Grapentine et al. 2003). 
 
Percent methyl Hg in sediment samples was low and also consistent with earlier studies 
in the Cornwall area. The percent methyl Hg was greatest in surface sediment samples 
(range 0.18 - 1.31%) and decreased as the core depth increased. The range for 
samples collected from the top 10 cm of the core was 0.04-0.86% methyl Hg and for the 
bottom of the core the range was 0.05-0.25% methyl Hg. There was a strong 
relationship between methyl and total Hg in sediment (r2=0.82) (Figure 8). 
 
Within Station Variability 
 
Within station variability was assessed by comparing triplicate surface grab samples 
and triplicate core samples collected from three stations (Table 2). Coefficients of 
variance were calculated for TOC, Hg and particles sizes. In general, variability was low 
for the surface grab samples, particularly for TOC and particle size. The coefficient of 
variance for total Hg ranged from 27 to 48% which although appears high is not unusual 
for Hg. CVs for Hg within a station in other studies in the Cornwall area have been 
similar. However, the variability within a station for core samples for Hg was even 
greater. High variability was expected in the bottom sections of the cores since cores 
were not all the same length within a station. However, the surface section was 
consistently 10 cm so we would expect that the variability would be similar to the 0-3 cm 
surface grab samples. Although the distance between replicate cores was not large, 
particle size was more variable within the core samples when compared to the 0-3 cm 
surface samples, which may have contributed to the variation in total Hg concentrations. 
In general, the data suggest that sediment Hg contamination within the embayment is 
variable, even at the smaller Awithin station@ scale. 
 
Conclusions 
 
Surface sediment (0-3 cm) and sediment collected from the top 10 cm of core samples 
had similar Hg concentrations which suggested little change in Hg contamination over 
time. This was also apparent from the comparison of the 2004 data with surface 
sediment Hg concentrations reported in 1992. Sediment concentrations at more than 
half the sites were greater or equal to Hg concentrations present in 1992 which 
suggested that natural recovery has not yet been successful in reducing surface 
sediment concentrations of total Hg. Although total Hg concentrations were low 
(between the LEL and SEL), the data indicated that the Oil Tank Storage Area was still 
contaminated with Hg when concentrations of both total and methyl Hg in sediment 
were compared to concentrations at sites located in Lake St. Lawrence, upstream of 
historical industrial sources.  
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Total Hg concentrations in surface sediment were typically greater than the PSQG LEL 
but did not exceed the SEL which suggested that it is unlikely that the benthic 
community would be impaired. Methyl Hg concentrations in sediment were similar to 
concentrations measured in 2001 in the Tank Farm and at other sites downstream of 
the historic industrial sources along the waterfront. Since conditions have not changed 
since 2001, biomagnification of Hg within the food chain would still be ongoing in 
general, but can not be assessed from this survey.  
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Table 1: Concentrations of total and methyl mercury (Hg) (dry wt.) in sediment collected from the Oil Tank Storage Area, Cornwall, St. Lawrence 
River, 2004

Station Number Field Sample UTM East UTM North TOC Percent Rexdale Flett Ltd. Flett Ltd. % methyl Hg Core Length Percent
mg/g silt + sand Total Hg Total Hg Methyl Hg (m) silt + sand

u g/g u g/g ng/g 
(0-3 cm) (0-3 cm) (0-3 cm) (0-3 cm) (0-3 cm) (0-3 cm) (0-10 cm)

90 GL045313 522967 4984724 31 86 0.17 0.19 1.6 0.8 57 87
92 GL045312 523011 4984758 49 84 0.24 34 86
93 GL045311 522987 4984744 31 87 0.25
94 GL045305 523081 4984822 38 90 0.48
95 GL045304 523078 4984788 49 83 0.25 10 90
96 GL045303 523076 4984754 29 89 0.18
97 GL045302 523076 4984735 16 86 1.9
98 GL045298 523139 4984835 36 84 0.5 0.16 2.1 1.3 22 87
99 GL045297 523138 4984823 25 87 0.31 0.27 1.6 0.6 17 71
100 GL045294 523137 4984782 37 92 0.8 43 91
101 GL045293 523139 4984758 18 91 1.6 1.73 3.2 0.2 21 91
102 GL045292 523146 4984728 6 77 0.06
105 GL045285 523206 4984821 34 89 0.38 0.24 1.6 0.7 44 85
106 GL045282 523211 4984790 21 90 0.2 11 89
107 GL045281 523208 4984756 19 86 0.25 0.20 1.5 0.8
501 GL045280 523240 4984799 39 86 0.21
502 GL045287 523174 4984839 31 89 0.24 0.25 2.4 1.0 11 64
503 GL045289 523171 4984820 26 89 0.44 40 89
504 GL045290 523176 4984788 30 93 0.51 62 93
505 GL045291 523177 4984757 11 90 0.35
506 GL045299 523108 4984820 48 80 0.2 22 65
507 GL045300 523105 4984784 41 88 0.49 57 89
508 GL045301 523108 4984759 18 88 0.53
509 GL045306 523043 4984786 40 89 0.4 6 89
510 GL045309 523043 4984757 16 93 0.25 36 89
511 GL045310 523046 4984739 13 90 0.2 23 76
512 GL045336 523010 4984738 30 89
513 GL045314 522978 4984707 15 91 0.07 25 88
514 GL045315 522946 4984699 36 85 0.12 0.19 0.5 0.3 31 88
515 GL045316 522937 4984715 39 87 0.3 60 84

median 88.00 0.25 0.22 1.60 0.71 88.00
max 93.00 1.90 1.73 3.20 1.31 93.00
min 77.00 0.06 0.16 0.50 0.18 64.00



Table 1: Concentrations of total and methyl mercury (Hg) (dry wt.) in sediment collected from the Oil Tank Storage Area, Cornwall, St. Lawrence 
River, 2004

Station Number

90
92
93
94
95
96
97
98
99
100
101
102
105
106
107
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515

median
max
min

Rexdale Flett Ltd. Flett Ltd. % methyl Hg Bottom Percent Rexdale Flett Ltd. Flett Ltd. % methyl Hg Rexdale Rexdale Percent
Total Hg Total Hg Methyl Hg segment silt + sand Total Hg Total Hg Methyl Hg Total Hg TOC silt + sand

u g/g u g/g ng/g submitted u g/g u g/g ng/g u g/g mg/g
(0-10 cm) (0-10 cm) (0-10 cm) (0-10 cm) (cm) bottom seg. bottom seg. bottom seg. bottom seg. bottom seg. 1992 1992 1992

0.23 0.18 0.8 0.5 50-57 83 0.48 0.64 1.6 0.3 0.38 1.5 96
0.25 20-34 88 10

0.14 0.54 97
0.22 2.4 97

0.44
0.27 0.78 86

0.18 0.30 1.7 0.6 10-22 60 0.1 0.13 0.2 0.2 0.16 2.0 80
0.3 0.28 1.2 0.4 20-30 47 0.01 0.02 0.02 0.1 0.5 0.55 95
0.74 30-43 87 15 0.27 1.4 91
3.2 3.74 4.7 0.1 10-21 90 1.8 2.19 2.4 0.1 0.33 0.84 96

0.38 0.30 2.4 0.8 30-44 84 12 18.6 9.8 0.1 0.14 2.7 77
0.46

0.24 2.0 96

0.01 0.04 0.3 0.9
1.0 5.0 2.1 0.0 20-30 75 1.3 1.9 2.5 0.1
0.88 50-62 91 1.1

0.14 10-22 35 0.01
0.8 50-57 71 6.6

20-32
0.37
0.32 20-36 84 8.5
0.19 10-23 77 7.4
0.11 20-30 90 0.39
0.15 10-15 90 0.23
0.12 0.15 0.5 0.3 20-31 82 0.01 0.08 0.1 0.1
0.2 50-60 90 0.76

0.30 0.29 1.45 0.44 84.00 1.10 0.64 1.60 0.13 0.26
3.20 4.95 4.70 0.86 91.00 15.00 18.60 9.80 0.25 0.50
0.01 0.04 0.30 0.04 35.00 0.01 0.02 0.02 0.05 0.14
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Figure 1: Location of Surface Sediment (0-3 cm) Sampling Stations 
in the Oil Tank Storage Area, 2004
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Figure 2: Location of Core Sediment (0-10 cm) Sampling Stations 
in the Oil Tank Storage Area, 2004
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Figure 3: Total Hg Concentrations (u g/g dry wt.) in Sediment Samples Analysed 
By Flett Research Ltd. and  MOE Rexdale Laboratory
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Figure 4: Total Mercury Concentrations (ug/g dry wt.) in Surface Sediment (0-3 cm) 
Collected From the Oil Tank Storage Area, 2004, St. Lawrence River
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Figure 5: Total Mercury Concentrations (ug/g dry wt.) in Core Surface (0-10 cm) 
Samples Collected From the Oil Tank Storage Area, 2004, St. Lawrence River
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Figure 6: Total Hg Concentrations in Core Samples Collected From the Oil Tank 
Storage Area, 2004
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Figure 7: Total Hg Concentrations in Surface (0-3 cm) Sediment Samples 
Collected From the Oil Tank Storage Area, 1992 and 2004
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Figure 8: Methyl Hg Concentrations vs Total Hg Concentrations in Surface 
and Core Sediment Samples Collected From the Oil Tank Storage Area, 2004
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Table 2: Coefficient of variation (%) and mean and standard deviation for replicate surface and core samples, Oil Tank Storage area, 2004
Field Sample Core UTM East UTM North TOC HGUT VQF silt sand clay

section UTM E3012A E3059A E3328A E3328A E3328A
Station (cm) Precision MG/G DRY UG/G DRY % % %
100 GL045294 523137 4984782 9 35 1.2 23 69 5.6
100 GL045295 523137 4984782 9 34 0.67 23 70 5.2
100 GL045296 523137 4984782 9 42 0.47 24 68 5.9

mean 37.0 0.8 23.3 69.0 5.6
SD 4.4 0.4 0.6 1.0 0.4

CV (%) 12 48 2 1 6

106 GL045282 523211 4984790 9 21 0.14 24 66 8.1
106 GL045283 523211 4984790 9 21 0.15 24 66 8.3
106 GL045284 523211 4984790 9 21 0.26 20 71 6.5

mean 21.0 0.2 22.7 67.7 7.6
SD 0.0 0.1 2.3 2.9 1.0

CV (%) 0 36 10 4 13

509 GL045306 523043 4984786 2 42 0.28 44 44 12.1
509 GL045307 523043 4984786 2 39 0.32 42 47 11.4
509 GL045308 523043 4984786 2 39 0.46 41 48 11.2

mean 40.0 0.4 42.3 46.3 11.6
SD 1.7 0.1 1.5 2.1 0.5

CV (%) 4 27 4 4 4

99 GL045344 0-10 523139 4984818 9 6 0.09 44 1 55.7
99 GL045346 0-10 523139 4984820 9 28 0.24 45 38 16.4
99 GL045348 0-10 523139 4984820 9 17 0.43 30 54 16

core top mean 17.0 0.3 39.7 31.0 29.4
SD 11.0 0.2 8.4 27.2 22.8

CV (%) 65 67 21 88 78
99 GL045345 10-17 523139 4984818 9 9 0.05 43 1 56.7
99 GL045347 20-30 523139 4984820 9 5 0.01 <=W 48 1 52.1
99 GL045349 20-32 523139 4984820 9 3 0.01 <=W 47 1 52.6

core bottom mean 5.7 0.02 46.0 1.0 53.8
SD 3.1 0.02 2.6 0.0 2.5

CV (%) 54 99 6 0 5

503 GL045354 0-10 523175 4984817 2 25 1.8 23 68 7.1
503 GL045356 0-10 523171 4984820 2 21 0.7 28 60 9.2
503 GL045358 0-10 523173 4984819 2 31 0.38 38 49 12.5

core top mean 25.7 1.0 29.7 59.0 9.6
SD 5.0 0.7 7.6 9.5 2.7

CV (%) 20 78 26 16 28
503 GL045355 20-30 523175 4984817 2 7 2.2 33 46 20.6
503 GL045357 20-30 523171 4984820 2 4 0.52 38 30 32.2
503 GL045359 20-30 523173 4984819 2 7 1.1 36 42 22.1

core bottom mean 6.0 1.3 35.7 39.3 25.0
SD 1.7 0.9 2.5 8.3 6.3

CV (%) 29 67 7 21 25
507 GL045338 0-10 523102 4984789 2 23 0.54 36 53 11
507 GL045340 0-10 523104 4984783 2 21 0.61 24 65 9.3
507 GL045342 0-10 523102 4984784 2 20 1.2 26 63 8.3

core top mean 21.3 0.8 28.7 60.3 9.5
SD 1.5 0.4 6.4 6.4 1.4

CV (%) 7 46 22 11 14
507 GL045339 50-57 523102 4984789 2 37 9.9 57 28 14.8
507 GL045341 20-32 523104 4984783 2 16 0.01 <=W 43 1 57.1
507 GL045343 50-61 523102 4984784 2 52 10 56 27 16.9

core bottom mean 35.0 6.6 52.0 18.7 29.6
SD 18.1 5.7 7.8 15.3 23.8

CV (%) 52 86 15 82 81




