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1.0 INTRODUCTION 
 

Golder Associates Ltd. (Golder) is pleased to submit this report to Landmark Engineers Inc. (Landmark) to 

document the results of sediment and soil sampling activities carried out along five segments of the Central 

Grand Marais Drain in Windsor, Ontario (collectively referred to as the ‘Study Area’ or ‘Site’).  The approximate 

location and layout of the Study Area, situated between Walker Road and Dougall Avenue, is shown on Figure 

A.  The work was performed in general accordance with proposal number P2-1134-0179-P01 dated September 

12, 2012 and approved by Mr. Dan Krutsch of Landmark on September 18, 2012.  The final scope of the 

investigation activities carried out by Golder was based on the September 12, 2012 proposal in addition to 

subsequent emails and telephone correspondence between Landmark and Golder. 

 

1.1 Project Objectives 
 

Based on information provided by Landmark, it is our understanding that Landmark was retained by the Essex 

Regional Conservation Authority (ERCA) to assist with the restoration of a portion of the Central Grand Marais 

Drain.  As part of the proposed restoration activities, dredging and excavation activities of the drain sediment 

would be conducted to restore a proper channel alignment.  In addition, excavation of soils along the drain banks 

may be required in order to realign the channel.   

At the request of Landmark, the objectives of the sampling activities described herein were: to estimate the 

approximate depth of sediment thickness at the five channel segments as defined by Landmark; to collect 

samples of the sediment and soil for laboratory analysis to assess their chemical quality; and to assist Landmark 

in the evaluation of off-Site management and disposal alternatives for excess sediment/soil generated during the 

anticipated excavation/dredging activities.   

It is Golder's understanding that the completed sediment and soil sampling activities were carried out to support 

an evaluation of channel restoration options, and are not required for preparation of a Record of Site Condition 

(RSC) for the Site as described in Ontario Regulation 153/04, as amended. 
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2.0 FIELD INVESTIGATION 
 

2.1 Scope of Work Overview 
 

The field work was carried out by members of Golder's staff on October 23 and 24, 2012.  As indicated above, 

soil and sediment samples were collected from the five segments (1 through 5) of the Study Area, located as 

shown on Figure A.  Specific sample locations within each segment are illustrated on Figures 1 through 5. 

The following outlines, in general terms, the sampling program carried out for each segment: 

Segment 1 – Turner Avenue to Byng Avenue (Refer to Figure 1) 
 3 samples in total (Series 100) 
 1 sediment sample from each of the upstream and downstream ends of the reach. 
 1 soil sample from the bank within the top third of the bank 

Segment 2 – Upstream of E.C ROW Expressway culvert (adjacent to Woodall Property) (Refer to Figure 2) 
 10 samples in total (Series 200) 
 3 sediment sampling locations at the inlet of each of the three culvert sections with discrete samples 

taken at various intervals across the depth of the sediment. 
 1 sediment sample from the upstream limit of the improved section of the channel. 
 1 soil sample from the bank within the top third of the bank. 

Segment 3 – Downstream of E.C ROW Expressway culvert (Refer to Figure 3) 
 7 samples in total (Series 300) 
 3 sediment sampling locations at the outlet of each of the two outer culverts(1) with discrete samples 

taken at various intervals across the depth of the sediment. 
 1 composite sediment sample from the northern culvert location for TCLP analysis. 

Segment 4 – Roundhouse Centre (Refer to Figure 4) 
 5 samples in total (Series 400) 
 1 sediment sample from the outlet of the culvert. 
 1 soil sample from the bank within the reach. 
 3 soil samples from the adjacent floodplain area. 

Segment 5 – Dougall Avenue to Railway (Refer to Figure 5) 
 2 samples in total (Series 500) 
 1 sediment sample taken from the downstream end before the drop structure. 
 1 soil sample from the bank within the top third of the bank. 

 

The following sections summarize the procedures used during the sampling program.   

 

                                                      

1 Note that there were 4 culverts at this location of Segment 2 – the southernmost culvert extends under Walker Road from 
the Devonshire site. Samples were taken from the inlets of the culverts that extend under E.C. ROW Expressway. 
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2.2 Methods and Procedures 
 

2.2.1 Sediment Sampling 

 

A total of 19 sediment samples, denoted with the prefix ‘SD’ in the sample identification, were collected at the ten 

locations shown on Figures 1 through 5 and at the inferred depths specified in Table A-1 (Appendix A). 

Various sampling techniques were utilized during the sediment sampling activities.  Attempts were made at the 

various segments using a split spoon sampler as well as a ‘Ponar’ grab sampler; however, neither technique 

proved successful in obtaining sufficient material for a viable sample.   

Where necessary, any overburden, including rip rap and debris, was removed.  Sediment samples taken at 

shallow and intermediate depths were taken using a shovel.  The deeper sediment samples were taken by hand 

pushing and driving a two inch diameter polyvinyl chloride (PVC) pipe into the sediment until refusal.  The pipe 

was then rotated to break the sample off the bottom creating a seal to allow for sample retrieval.  The pipe was 

then slowly raised and the samples were taken from the material stuck in the bottom section of the PVC pipe.   

Where the depth of water was too deep to permit the use of hip waders, Golder utilized a 16 foot row boat in 

order to access the appropriate sampling location.     

Overall sediment thicknesses were generally determined by consistency and visual observations.  The sampling 

pipe was placed at the top of the sediment and marked to estimate the depth of water and thickness of sediment.  

It was then pushed down until an increase in resistance was noted, or concrete encountered, and the pipe was 

marked again.  Once the pipe was removed, the difference between the marks was used to estimate the 

sediment thickness at that location.  

 

2.2.2 Soil Sampling 

 

A total of seven soil samples, as noted by the prefix ‘SS’ in the sample identification, were collected by hand 

using a trowel at the approximate locations shown on Figures 1 through 5 and at the depths specified in Table A-

1 (Appendix A).   Where collected, soil samples were typically located within the top third of the bank of the 

channel.  As indicated above, three shallow soil samples were also obtained from the adjacent flood plain within 

Segment 4 (See Figure 4). 

 

2.3 Laboratory Analysis – Sample Submission 
 

The collected sediment and soil samples were logged in the field for observations of potential impact (e.g. 

odours and staining).  Samples were retained in glass jars, supplied by the analytical laboratory, for chemical 
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analysis.  The sediment and soil samples were kept on ice until they were brought to the Golder office and kept 

refrigerated, prior to submission to the analytical laboratory.   

Soil and sediment samples submitted for chemical analysis were placed in coolers and delivered to Maxxam 

Analytics in Mississauga, Ontario, under chain-of-custody for chemical analysis of metals and inorganics, 

petroleum hydrocarbons (PHCs) F1 to F4 fractions and benzene, toluene, ethylbenzene and xylenes (BTEX), 

volatile organic compounds (VOCs), polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls 

(PCBs).  All of the 19 sediment and 7 shallow soil samples collected during the field program were submitted for 

laboratory analysis.   

For waste characterization purposes, one composite sediment sample was submitted for toxicity characteristic 

leaching procedure (TCLP) and the resulting material  was analysed for a variety of parameters.  The composite 

sample (designated COMP 1), was comprised of sediment samples collected from the northern culvert location 

at Segment 3 (SD-301A, B and C) where all three depths exhibited field evidence of chemical impacts (i.e., 

staining, odour, and/or sheen) and had elevated concentrations of multiple chemical parameters. 

 

2.4 Discussion of Environmental Criteria 
 

Current environmental criteria for soil and sediment quality are identified in the Ministry of the Environment 

(MOE) document: “Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental 

Protection Act” (April 2011) (MOE Standards).  The MOE Standards identify three sets of generic criteria: one 

conservative set as background site condition standards (Table 1), one set for a potable groundwater condition 

(Table 2) and a less stringent set for a non-potable groundwater condition (Table 3).   

To help characterize potential impacts to soil and sediment quality and to assist Landmark in the evaluation of 

off-Site management and disposal alternatives for excess sediment/soil, the analytical results were compared 

against the following MOE standards: 

 For general evaluation of sediment quality, in-situ:  Table 1 sediment standards, full depth background 

site condition standards for all types of property use for all textured soils.  The MOE’s Table 1 sediment 

standards are generally representative of the ‘lowest effect level’ concentrations where parameters may 

have an adverse effect on aquatic organisms; 

 For disposal / management purposes, and to evaluate whether the material could be classified as ‘inert fill’, 
with fewer re-use restrictions:  Table 1 soil standards, full depth background site condition standards for 

non-agricultural property use for all textured soils.  The Table 1 standards are the most conservative 

generic standards for soil quality; and 

 For evaluation of whether the material might require landfill disposal: Table 3 soil standards, full depth 

generic site condition standards for commercial/industrial/community property use for medium and fine 

textured soils.  The Table 3 standards are the least conservative generic standards for soil quality. 
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As indicated above, one composite sediment sample was submitted for TCLP analysis for waste characterization 

purposes and to determine potential restrictions for landfill disposal, if required.  The results of the TCLP analysis 

were compared against the MOE’s Leachate Quality Criteria presented in Schedule 4 of Ontario Regulation 558.  
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3.0 RESULTS OF FIELD INVESTIGATION 
 

3.1 Encountered Soil and Sediment Conditions 
 

Table A-1 in Appendix A provides a summary of field information for each soil and sediment sample collected, 

including:  sample ID, individual sample depth, the sediment thickness at each sample location, sample 

description and visual and/or olfactory observations of the sampled material.  Approximate sample locations and 

depths for Segments 1 through 5 are also shown on Figures 1 through 5, respectively. 

 

Soil 

Soil sample depths ranged from about 0.1 to 0.2 metres below ground surface.  As indicated in Table A-1, no 

field evidence of potential impacts (i.e., staining or odour) was noted in the soil samples collected. 

 

Sediment 

As indicated in Table A-1, the encountered sediment depths ranged from less than 0.1 metres (Segment 5) to as 

high as 2.1 metres (Segment 3).  Sediment was notably thicker at the inlets and outlets of the concrete culverts 

passing beneath E.C Row Expressway (sample locations SD-201, SD-202, SD-203, SD-301 and SD-302). 

As indicated in Table A-1, field evidence of potential impacts (i.e., staining, odour and/or sheen on pore water) 

was noted in sediment samples from each of the sampling locations within Segments 2 through 4.  In general, 

these observed impacts appeared to be more significant in the deeper sediments. 

 

3.2 Analytical Results for Sediment and Soil Samples 
 

The analytical results of the sampling activities are detailed in Tables I, II, III, IV, V and VI, along with the 

corresponding soil and sediment quality standards applied for comparison.   The laboratory certificates of 

analysis are included in Appendix B.   

For reference purposes, Table A-2 in Appendix A provides a summary of the exceedances of the various soil 

and/or sediment standards used for comparison for each sample.  Rather than identifying individual parameters, 

Table A-2 indicates where concentrations of one or more parameters within a specific group (i.e., metals, PAHs, 

PHCs, VOCs and PCBs) exceeded a corresponding standard.  It should also be noted that while the analytical 

results for sediment have been compared to relevant soil quality standards to evaluate potential management 

options, the results for the soil samples were not compared to the sediment quality standards.  Consistent with 

Table A-2, Figures 1 through 5 also graphically illustrate where exceedances of the various standards were 

identified for each group of parameters, at each sample location and depth. 
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Soil Quality 

When evaluating the analytical results for the soil samples, and as summarized in Table A-2, all the seven soil 

samples submitted for laboratory analysis exceeded one or more of the Table 1 soil quality standards for metals 

(7 of 7 samples), PAHs (3 of 5 samples), PHCs (6 of 7 samples), VOCs (5 of 7 samples) and PCBs (1 of 7 

samples).  Based on these results, this material would not be classified as ‘inert fill’ for the purpose of 

management or disposal.   

When compared to the less conservative Table 3 soil quality standards, six of the seven soil samples exceeded 

soil quality standards for metals (6 of 7 samples) and/or PAHs (2 of 5 samples). Based on these results, this 

material would likely require landfill disposal should it be excavated and require off-Site disposal (i.e., it would 

not be acceptable to re-use as fill material at another site). The soil sample from Segment 5, SS-501, did not 

identified any exceedances of Table 3 soil quality standards.    

 

Sediment Quality 

As summarized in Table A-2, all the 19 sediment samples submitted for laboratory analysis exceeded one or 

more sediment quality standards for metals (19 of 19 samples), PAHs (17 of 19 samples) and/or PCBs (18 of 19 

samples).  While petroleum hydrocarbons and VOCs were detected, there are currently no sediment standards 

for these parameters. 

When comparing the analytical results for sediment to the soil quality standards, exceedances of the Table 1 soil 

quality standards for one or more parameters were identified in 18 of the 19 sediment samples, meaning that this 

material would not be classified as ‘inert fill’ for the purpose of manage ment or disposal.  The results for 

sediment sample from Segment 5, SD-501, did not indicate any exceedances of soil quality standards.    

When compared to the less conservative Table 3 soil quality standards, 18 of the 19 sediment samples 

exceeded soil quality standards for metals (18 of 19 samples), PAHs (14 of 19 samples), PHCs (11 of 19 

samples), VOCs (1 of 19 samples) and PCBs (6 of 19 samples). Based on these results, this material would 

likely require landfill disposal should it be dredged and require off-Site disposal (i.e., it would not be acceptable 

to re-use as fill material at another site). The sediment sample from Segment 5, SD-501, did not identified any 

exceedances of Table 3 soil quality standards. 

 

Contaminant Distribution 

As indicated by the analytical results presented in the attached tables, the concentrations of the detected 

parameters varied significantly by location and depth.  In general, the highest concentrations of most parameters 

were typically found in the deeper samples from sediments at the culverts beneath the E.C Row Expressway 

(i.e., Segments 2 and 3).  At these locations, the primary metals contaminants (i.e., those with concentrations 

regularly exceeding the Table 3 soil quality standards) included cadmium, chromium, lead and zinc.  The highest 

PHC concentrations were found at depth at the downstream end of the culverts (Segment 3), as high as 90,000 

micrograms per gram (mg/g) of total PHCs (sample SD-302C), and were primarily comprised of the F3 fraction 

(e.g., typical of heavier fuels and lubricants).  The highest PCB concentration, 3.8 mg/g, was also identified at 

depth within Segment 3 (sample SD-302C). 
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With respect to PAHs, the highest concentrations, by one or more orders of magnitude, were identified in a 

relatively shallow sediment sample upstream of the above-noted culverts (sample SD-204 in Segment 2). 

Where detected, VOC parameters were generally limited to petroleum hydrocarbon related BTEX parameters. 

 

Waste Characterization 

The reported TCLP results for sample number COMP 1 (composite sample of SD-301A, B and C) were below 

the applicable MOE’s Leachate Quality Criteria presented in Schedule 4 of O. Reg. 558 for the specific 

parameters analysed.  Therefore, the materials represented by the composite sample would not be 

characterised as hazardous and could be disposed of at a licensed non-hazardous waste landfill, if required.  

The TCLP analytical results are presented in Table VI. 
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4.0 CONCLUSIONS 
 

In order to assist Landmark in the evaluation of off-Site management and disposal alternatives for excess 

sediment/soil which may be generated during the anticipated excavation/dredging activities, the objectives of the 

scope of work were to evaluate the quality of soil and sediment within the Study Area and estimate the 

approximate depth of sediment at the targeted sampling locations. To meet the stated objectives, Golder 

collected a total of five soil samples and 19 sediment samples.  The sediment samples were collected at varying 

depths at 10 locations within the Study Area.  The soil samples were typically on the side of the channel bank or 

adjacent flood plain. 

 

Sediment Thickness 

The encountered sediment depths ranged from less than 0.1 metres (Segment 5) to as high as 2.1 metres 

(Segment 3).   

Segment Sediment Observations (Encountered Depths) 

1 0.1 metres at two location 

2 0.6 to 1.8 metres at three locations at culverts (inlet) near the E.C Row Parkway 

3 2.1 metres at two locations at culverts (outlet) near the E.C Row Expressway 

4 0.9 metres at one location 

5 0.3 metres at one location 

As outlined above, sediment deposition was notably thicker at the inlets and outlets of the concrete culverts 

passing beneath E.C Row Expressway (Segments 2 and 3). 

 

Soil and Sediment Quality 

No field evidence of potential impacts (i.e., staining or odour) was noted in the shallow soil samples collected.  

Field evidence of potential impacts (i.e., staining, odour and/or sheen on pore water) was noted in sediment 

samples from each of the sampling locations within Segments 2 through 4.  In general, these observed impacts 

appeared to be more significant in the deeper sediments. 

As indicated by the analytical results presented herein, the concentrations of the detected parameters varied 

significantly by location and depth.  Concentrations in all the 19 sediment samples submitted for laboratory 

analysis exceeded one or more sediment quality standards for metals, PAHs and PCBs.  In general, the highest 

concentrations of most parameters were typically found in the deeper samples from sediments at the culverts 

beneath the E.C Row Expressway (i.e., Segments 2 and 3).   

When comparing the analytical results to the soil quality standards, exceedances of both the MOE’s Table 1 and 

Table 3 soil quality standards for one or more parameters were identified for all 24 of the soil and sediment 

samples submitted for laboratory analysis from Segments 1 through 4.  Based on these results, this material 

would not be classified as ‘inert fill’ for the purpose of management or disposal.  Furthermore, where 
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concentrations exceed the Table 3 soil quality standards, this material would likely require landfill disposal 

should it be excavated and require off-Site disposal (i.e., it would not be acceptable to re-use as fill material at 

another site).  

Of the five segments within the Study Area, impacts to soil and sediment quality were relatively limited at 

Segment 5, with only marginal exceedances of the Table 1 soil quality standards identified for two parameters 

(PHC F2 and molybdenum).  As such, more options may be available for the disposal or re-use of material 

originating from Segment 5.  

The results of TCLP analysis suggest that the impacted sediments would not be characterised as hazardous and 

could be disposed of at a licensed non-hazardous waste landfill if required.  However, due to saturated 

conditions of soil and sediment, special handling may also be required prior to off-Site disposal.  
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5.0 LIMITATIONS 
 

This report was prepared for the exclusive use of Landmark Engineers Inc., with reliance extended to the Essex 

Regional Conservation Authority (ERCA). It is intended to provide an assessment of the current sediment and 

soil conditions at select sampling locations within five segments of the Central Grand Marais Drain in Windsor, 

Ontario as designated by Landmark on behalf of the ERCA.  Golder Associates Ltd. will not be responsible for 

any use of this report by any other party. 

There is no warranty, expressed or implied, by Golder Associates Ltd. that this assessment has identified all 

potential contaminants within the Study Area or that the Study Area is free from any and all contamination from 

past or current practices other than that noted, nor that all issues of environmental compliance have been 

addressed.  The assessment of environmental conditions and potential hazards within the Study Area has been 

made using the information provided by the Landmark as well as the results of chemical analysis of samples 

collected on the dates identified and within the specified period of investigation.  No assurance is made 

regarding changes in conditions subsequent to the time of investigation. 

The Site conditions in the Study Area have been inferred based on conditions observed at a limited number of 

sampling locations in accessible areas, and it should be noted that conditions between and beyond sampling 

locations are expected to vary.  In addition, the assessment is dependent upon the accuracy of the analytical 

data generated through sample analysis and is limited to determining the presence of contaminants for which 

analyses have been conducted.  

In evaluating the conditions in the Study Area, Golder Associates Ltd. has relied in good faith on information 

provided by individuals and companies noted in this report.  We assume that the information provided is factual 

and accurate.  We accept no responsibility for any deficiency, misstatements or inaccuracies contained in this 

report as a result of omissions, misinterpretations or fraudulent acts of the persons interviewed or contacted. 

Where references have been made to regulatory guidelines and documents, it should be noted that regulatory 

statutes and guidelines are subject to interpretation and these guidelines and documents and their 

interpretations may be subject to change over time. 

Golder Associates Ltd. accepts no responsibility for the consequential effects of this factual report on the real or 

perceived environmental liabilities associated with soil and sediment quality or on costs associated with the 

management of excavated and/or dredged materials (if any). 
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6.0 CLOSURE 
 

We trust that this information is sufficient for your present purposes.  If you have any questions regarding this 

report or if we can be of further assistance, please feel free to contact the undersigned directly. 

 

GOLDER ASSOCIATES LTD.  

 

 

 

Carl Schroeder, M.A.Sc., P.Eng. Keith G.Lesarge, M.Sc., P.Geo 
Senior Environmental Engineer Principal, Senior Environmental Scientist 

 

JM/CES/KGL/ly/sll 

 

  

  

  

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.  
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Sample Identification: SD-101 SD-102 SS-101 SD-201A SD-201B SD-201C SD-202A
Sample Date: 23/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012

Sample Depth (mbgs)3: 0 to 0.08 0 to 0.08 0.15 0.10 0.30 to 0.41 1.53 to 1.68 0.15

Sample Description:
 SANDY 
GRAVEL 

 SANDY 
GRAVEL 

 SANDY SILTY 
CLAY  SILTY SAND  SILTY CLAY  SILTY CLAY  SILTY SAND 

PARAMETER UNITS
Antimony ug/g 8.9 8.4 4.6 1 1.1 3.7 4.8 -- 1.3 50
Arsenic ug/g 22 3.1 9.7 2.8 4 6.5 3.6 6 18 18
Barium ug/g 89 94 670 160 220 600 190 -- 220 670
Beryllium ug/g <0.20 <0.20 0.69 <0.20 0.23 0.4 <0.20 -- 2.5 10
Boron (Hot Water Soluble) ug/g 0.14 -- 0.69 0.33 0.8 1.6 0.34 -- -- 2
Boron (Total) ug/g <5.0 <5.0 6.9 <5.0 <5.0 6.1 <5.0 -- 36 120
Cadmium ug/g 3.2 2.4 18 7.6 14 42 8.7 0.6 1.2 1.9
Chromium ug/g 46 51 64 53 67 260 50 26 70 160
Chromium VI ug/g <0.2 -- <0.2 <0.2 <0.2 <0.2 <0.2 -- 0.66 10
Cobalt ug/g 3.5 3 7.4 3.2 8 5.6 3.5 50 21 100
Copper ug/g 150 73 150 43 65 85 39 16 92 300
Lead ug/g 92 370 500 48 87 360 78 31 120 120
Mercury ug/g 0.053 -- 0.58 0.14 0.22 0.48 0.14 0.2 0.27 20
Molybdenum ug/g 2.1 3.4 2 1.6 3 3.3 1.7 -- 2 40
Nickel ug/g 18 18 56 20 26 110 23 16 82 340
pH pH 7.38 -- 7.14 6.86 6.75 6.94 7.14 5-9/5-115 5-9/5-115 5-9/5-115

Selenium ug/g <0.50 <0.50 0.99 <0.50 <0.50 1 <0.50 -- 1.5 5.5
Silver ug/g <0.20 <0.20 0.61 <0.20 2.5 1.3 <0.20 0.5 0.5 50
Thallium ug/g 0.09 0.074 0.19 0.073 0.097 0.17 0.065 -- 1 3.3
Uranium ug/g 0.67 0.82 1.5 0.48 0.8 1.3 0.45 -- 2.5 33
Vanadium ug/g 9.4 10 23 8 11 14 9.2 -- 86 86
Zinc ug/g 320 290 960 240 450 1400 250 120 290 340

TABLE I

RESULTS

Windsor, Ontario
Central Grand Marais Drain

Soil and Sediment Quality Assessment

ANALYTICAL RESULTS FOR METALS AND INORGANIC PARAMETERS IN SOIL & SEDIMENT SAMPLES

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 1

STANDARDS2

MOE
TABLE 3

STANDARDS3
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Table I Continued 12-1134-0179-R01

Sample Identification: SD-202B SD-202C SD-203A SD-203C SD-204 SS-201 SD-301A
Sample Date: 23/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012

Sample Depth (mbgs)3: 0.36 to 0.41 1.65 to 1.80 0.15 0.58 0 to 0.20 0.13 0 to 0.15

Sample Description:
 SILTY SAND  SILTY SAND & 

CLAY  SILTY SAND  SILTY SAND  SANDY SILTY 
CLAY 

 SANDY 
CLAYEY SILT  SILTY CLAY 

PARAMETER UNITS
Antimony ug/g 1.3 2.6 10 5.2 2 0.76 1.9 -- 1.3 50
Arsenic ug/g 5.2 5.7 4.7 8.1 6.1 8.6 4.3 6 18 18
Barium ug/g 130 360 80 300 500 140 360 -- 220 670
Beryllium ug/g 0.21 0.43 0.25 0.36 0.49 0.71 0.25 -- 2.5 10
Boron (Hot Water Soluble) ug/g 0.6 1.2 0.37 1 0.98 0.97 1.3 -- -- 2
Boron (Total) ug/g <5.0 7.2 <5.0 6.8 <5.0 6.5 5.1 -- 36 120
Cadmium ug/g 7.2 24 3.3 16 75 6.8 12 0.6 1.2 1.9
Chromium ug/g 88 120 75 130 120 32 130 26 70 160
Chromium VI ug/g <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- 0.66 10
Cobalt ug/g 5.8 4.9 3.9 5.9 6.5 7.8 4.7 50 21 100
Copper ug/g 84 86 220 140 50 38 73 16 92 300
Lead ug/g 68 210 810 270 110 57 130 31 120 120
Mercury ug/g 0.13 0.37 0.14 0.3 0.4 0.084 0.22 0.2 0.27 20
Molybdenum ug/g 7.7 4.7 6 7.2 2.3 1.7 7.6 -- 2 40
Nickel ug/g 43 48 31 47 87 29 50 16 82 340
pH pH 7.06 6.91 7.46 7.05 7.17 7.27 6.94 5-9/5-115 5-9/5-115 5-9/5-115

Selenium ug/g <0.50 0.77 <0.50 0.82 0.89 0.56 0.73 -- 1.5 5.5
Silver ug/g 0.32 0.35 <0.20 0.47 0.22 <0.20 0.27 0.5 0.5 50
Thallium ug/g 0.079 0.12 0.06 <0.050 0.16 0.18 0.14 -- 1 3.3
Uranium ug/g 0.71 1 0.56 1.2 1.2 1 0.85 -- 2.5 33
Vanadium ug/g 11 15 12 17 20 26 13 -- 86 86
Zinc ug/g 500 820 410 840 800 200 600 120 290 340

RESULTS

MOE
TABLE 1

STANDARDS2

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 3

STANDARDS3

ANALYTICAL RESULTS FOR METALS AND INORGANIC PARAMETERS IN SOIL & SEDIMENT SAMPLES
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Table I Continued 12-1134-0179-R01

Sample Identification: SD-301B SD-301C SD-302A SD-302B SD-302C SD-401 SS-401
Sample Date: 23/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012

Sample Depth (mbgs)3: 0.30 to 0.38 2.03 to 2.13 0.15 0.30 to 0.41 2.03 to 2.13 0 to 0.30 0.15

Sample Description:
 SILTY CLAY  SILTY CLAY  SILTY SAND & 

CLAY 
 SILTY SAND & 

CLAY  SILTY CLAY  SILTY CLAY  SANDY SILT 

PARAMETER UNITS
Antimony ug/g 3 5.3 3.2 1.8 4.9 4.6 1.1 -- 1.3 50
Arsenic ug/g 7.3 10 10 5.8 9.3 11 140 6 18 18
Barium ug/g 300 350 510 390 420 420 100 -- 220 670
Beryllium ug/g 0.45 0.55 0.5 0.35 0.48 0.65 0.42 -- 2.5 10
Boron (Hot Water Soluble) ug/g 1.7 2.5 1.3 1.1 2 1.3 1.3 -- -- 2
Boron (Total) ug/g 8.4 8.8 7.3 6.1 6.6 6.9 9.4 -- 36 120
Cadmium ug/g 14 22 45 20 37 11 1.2 0.6 1.2 1.9
Chromium ug/g 93 440 250 130 380 290 17 26 70 160
Chromium VI ug/g <0.2 0.5 <0.2 <0.2 0.6 <0.2 <0.2 -- 0.66 10
Cobalt ug/g 15 7.9 13 9.7 9.4 8.1 6 50 21 100
Copper ug/g 190 150 210 120 120 110 26 16 92 300
Lead ug/g 170 600 280 150 510 490 45 31 120 120
Mercury ug/g 0.26 0.44 0.63 0.29 0.48 0.27 <0.050 0.2 0.27 20
Molybdenum ug/g 6 4.8 5.9 3.8 4.9 3.5 2.9 -- 2 40
Nickel ug/g 44 180 81 45 180 130 18 16 82 340
pH pH 6.7 6.98 6.73 6.63 6.96 6.85 7.2 5-9/5-115 5-9/5-115 5-9/5-115

Selenium ug/g 1 1.2 2.1 0.83 1.2 1 0.58 -- 1.5 5.5
Silver ug/g 4.9 0.99 2.2 2.1 1.7 1.3 <0.20 0.5 0.5 50
Thallium ug/g 0.2 0.27 0.16 0.18 0.096 0.26 0.18 -- 1 3.3
Uranium ug/g 1.3 1.6 1.7 1.1 1.8 1.6 0.63 -- 2.5 33
Vanadium ug/g 21 24 22 15 21 28 17 -- 86 86
Zinc ug/g 940 2200 1600 800 2700 1400 100 120 290 340

RESULTS

MOE
TABLE 1

STANDARDS2

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 3

STANDARDS3

ANALYTICAL RESULTS FOR METALS AND INORGANIC PARAMETERS IN SOIL & SEDIMENT SAMPLES
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Table I Continued 12-1134-0179-R01

Sample Identification: SS-402 SS-403 SS-404 SD-501 SS-501
Sample Date: 23/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012

Sample Depth (mbgs)3: 0.05 0.15 0.20 0 to 0.08 0 to 0.15

Sample Description:
 SILTY SAND  SILTY SAND & 

GRAVEL  SILTY SAND  SILTY CLAY  SILTY CLAY 

PARAMETER UNITS
Antimony ug/g 3.2 5.8 7.8 0.27 0.36 -- 1.3 50
Arsenic ug/g 16 99 150 5.9 6.5 6 18 18
Barium ug/g 200 100 52 42 58 -- 220 670
Beryllium ug/g 0.53 1.3 0.57 0.34 0.48 -- 2.5 10
Boron (Hot Water Soluble) ug/g -- 0.86 -- 0.22 0.31 -- -- 2
Boron (Total) ug/g 7.5 14 11 6.6 6.7 -- 36 120
Cadmium ug/g 2.1 1.2 1.1 0.16 0.53 0.6 1.2 1.9
Chromium ug/g 26 21 26 13 17 26 70 160
Chromium VI ug/g -- <0.2 -- <0.2 <0.2 -- 0.66 10
Cobalt ug/g 8.8 9 5.5 6.6 8.3 50 21 100
Copper ug/g 130 240 120 14 24 16 92 300
Lead ug/g 320 180 210 7.1 15 31 120 120
Mercury ug/g - 0.2 - <0.050 <0.050 0.2 0.27 20
Molybdenum ug/g 3 3.3 2.7 1.9 2.4 -- 2 40
Nickel ug/g 30 30 25 17 23 16 82 340
pH pH -- 7.12 -- 7.61 7.53 5-9/5-115 5-9/5-115 5-9/5-115

Selenium ug/g 0.52 2.8 2 <0.50 <0.50 -- 1.5 5.5
Silver ug/g <0.20 <0.20 <0.20 <0.20 <0.20 0.5 0.5 50
Thallium ug/g 0.06 0.6 0.15 0.088 0.15 -- 1 3.3
Uranium ug/g 0.78 1.1 0.41 0.84 1.2 -- 2.5 33
Vanadium ug/g 25 23 13 18 22 -- 86 86
Zinc ug/g 460 300 190 44 61 120 290 340

RESULTS

MOE
TABLE 1

STANDARDS2

MOE
TABLE 3

STANDARDS3

ANALYTICAL RESULTS FOR METALS AND INORGANIC PARAMETERS IN SOIL & SEDIMENT SAMPLES

MOE
SEDIMENT

STANDARDS1
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Table I Continued 12-1134-0179-R01

NOTES:    1.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Values listed are the Sediment standards for all types of property use.  Values listed apply to all textured soils. 
2.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Values listed are Table 1 full depth background site condition standards for residential/parkland/institutional/industrial/commercial/community property use. 
     Values listed apply to all textured soils.
3.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Table 3 full depth generic site condition standards for commercial/industrial/community
     property use in a non-potable groundwater condition. Values listed apply to medium and fine textured soils.
4.  All depths are expressed as metres below ground surface (mbgs).
5.  All values shown as micrograms per gram (ug/g) unless otherwise noted.
6.  Criterion applies to surface soil (up to 1.5 m bgs; pH of 5 to 9) and subsurface soil (greater than 1.5 m bgs; pH of 5 to 11).
7.  "<" indicates concentration is below the laboratory detection limit.
8.  "--" indicates parameter not analyzed or no applicable standard.
9.  Values in bold (XX.XX) exceed the applicable 2011 MOE Sediment Standard.
10. Values underlined and in bold (XX.XX) exceed the applicable 2011 MOE Table 1 Standard.

11.  Values underlined, in bold and shaded (XX.XX) exceed the applicable 2011 MOE Table 3 Standard.
12. Values in italics (<XX.XX ) are below the laboratory detection limits; however, the limit exceeds the applicable MOE Sediment Standard.
13. Values underlined and in italics (<XX.XX ) are below the laboratory detection limit; however, the limit exceeds the applicable MOE Table 1 Standard.
14. Values underlined, in italics and shaded (<XX.XX ) are below the laboratory detection limit; however, the limit exceeds the applicable MOE Table 3 Standard.
15. Table to be read in conjunction with accompanying report.

ANALYTICAL RESULTS FOR METALS AND INORGANIC PARAMETERS IN SOIL & SEDIMENT SAMPLES

Prepared By: LC
Checked By:  KL

Golder Associates
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January 2013 12-1134-0179-R01

Sample Identification: SD-101 SD-102 SS-101 SD-201A SD-201B SD-201C SD-202A SD-202B
Sample Date: 23/10/2012 23/10/2012 23/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012

Sample Depth (mbgs)3: 0 to 0.08 0 to 0.08 0.15 0.10 0.30 to 0.41 1.53 to 1.68 0.15 0.36 to 0.41

Sample Description:
 SANDY 
GRAVEL 

 SANDY 
GRAVEL 

 SANDY SILTY 
CLAY  SILTY SAND  SILTY CLAY  SILTY CLAY  SILTY SAND  SILTY SAND 

PARAMETER
Benzene <0.020 -- <0.040 <0.020 0.033 <0.040 <0.020 <0.020 -- 0.02 0.4
Toluene <0.020 -- 3.9 0.061 0.078 0.06 0.034 <0.020 -- 0.2 78
Ethylbenzene <0.020 -- 0.16 0.06 0.084 <0.040 0.078 <0.020 -- 0.05 19
Total Xylene <0.020 -- 0.88 0.022 0.11 0.25 0.029 0.072 -- 0.05 30

PHC F1 (C6-10) <10 -- <10 <10 <20 26 <10 <10 -- 25 65
PHC F2 (C>10-16) 15 16 <10 45 160 340 29 49 -- 10 250
PHC F3 (C>16-34) 230 240 250 690 3800 3300 530 2000 -- 240 2500
PHC F4 (C>34-C50) 130 190 170 560 2200 1100 240 650 -- 120 6600
PHC F4 Gravimetric 1300 1100 1100 2200 8700 3800 1600 2300 -- 120 6600

Sample Identification: SD-202C SD-203A SD-203C SD-204 SS-201 SD-301A SD-301B SD-301C
Sample Date: 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012

Sample Depth (mbgs)3: 1.65 to 1.80 0.15 0.58 0 to 0.20 0.13 0 to 0.15 0.30 to 0.38 2.03 to 2.13

Sample Description:
 SILTY SAND & 

CLAY  SILTY SAND  SILTY SAND  SANDY SILTY 
CLAY 

 SANDY 
CLAYEY SILT  SILTY CLAY  SILTY CLAY  SILTY CLAY 

PARAMETER
Benzene <0.080 <0.020 <0.020 1.9 <0.020 <0.16 <0.24 <0.40 -- 0.02 0.4
Toluene 0.17 <0.020 0.034 1.8 <0.020 0.43 <0.24 0.52 -- 0.2 78
Ethylbenzene <0.080 <0.020 <0.020 130 <0.020 <0.16 <0.24 <0.40 -- 0.05 19
Total Xylene 0.23 <0.020 <0.020 43 <0.020 <0.16 <0.24 2.2 -- 0.05 30

PHC F1 (C6-10) 19 <10 <10 160 <10 <20 <30 79 -- 25 65
PHC F2 (C>10-16) 740 28 160 5900 <10 59 140 3500 -- 10 250
PHC F3 (C>16-34) 7500 670 2500 19000 250 2000 4900 37000 -- 240 2500
PHC F4 (C>34) 2400 350 860 2100 150 860 2100 10000 -- 120 6600
PHC F4 Gravimetric -- 1400 1800 -- 170 3000 7100 -- -- 120 6600

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 1

STANDARDS2

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 1

STANDARDS2

RESULTS

RESULTS

MOE
TABLE 3

STANDARDS3

MOE
TABLE 3

STANDARDS3

ANALYTICAL RESULTS FOR PETROLEUM HYDROCARBONS AND BTEX IN SOIL & SEDIMENT SAMPLES

TABLE II

Soil and Sediment Quality Assessment
Central Grand Marais Drain

Windsor, Ontario

Golder Associates
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Table II Continued 12-1134-0179-R01

Sample Identification: SD-302A SD-302B SD-302C SD-401 SS-401 SS-402 SS-403 SS-404
Sample Date: 24/10/2012 24/10/2012 24/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012 23/10/2012

Sample Depth (mbgs)3: 0.15 0.30 to 0.41 2.03 to 2.13 0 to 0.30 0.15 0.05 0.15 0.20

Sample Description:
 SILTY SAND & 

CLAY 
 SILTY SAND & 

CLAY  SILTY CLAY  SILTY CLAY  SANDY SILT  SILTY SAND  SILTY SAND & 
GRAVEL  SILTY SAND 

PARAMETER
Benzene <0.060 <0.48 <0.40 <0.020 <0.020 <0.020 0.023 0.064 -- 0.02 0.4
Toluene 0.19 <0.48 <0.40 0.1 1.3 0.2 0.22 0.31 -- 0.2 78
Ethylbenzene 0.11 <0.48 <0.40 <0.020 0.21 0.029 0.065 0.13 -- 0.05 19
Total Xylene 0.27 <0.48 2.8 0.15 1.8 0.21 0.81 1.2 -- 0.05 30

PHC F1 (C6-10) <30 <30 97 32 <10 <10 16 20 -- 25 65
PHC F2 (C>10-16) 160 340 10000 970 <10 <10 11 34 -- 10 250
PHC F3 (C>16-34) 7300 13000 71000 8100 47 510 38 500 -- 240 2500
PHC F4 (C>34-C50) 7000 4600 9300 1600 <10 210 <10 250 -- 120 6600
PHC F4 Gravimetric 20000 -- -- -- -- 1300 -- 980 -- 120 6600

Sample Identification: SD-501 SS-501
Sample Date: 23/10/2012 23/10/2012

Sample Depth (mbgs)3: 0 to 0.08 0 to 0.15

Sample Description:
 SILTY CLAY  SILTY CLAY 

PARAMETER
Benzene <0.020 <0.020 -- 0.02 0.4
Toluene <0.020 <0.020 -- 0.2 78
Ethylbenzene <0.020 <0.020 -- 0.05 19
Total Xylene <0.020 <0.020 -- 0.05 30

PHC F1 (C6-10) <10 <10 -- 25 65
PHC F2 (C>10-16) <10 11 -- 10 250
PHC F3 (C>16-34) <10 38 -- 240 2500
PHC F4 (C>34) <10 <10 -- 120 6600
PHC F4 Gravimetric -- -- -- 120 6600

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 1

STANDARDS2

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 1

STANDARDS2

MOE
TABLE 3

STANDARDS3

MOE
TABLE 3

STANDARDS3

RESULTS

ANALYTICAL RESULTS FOR PETROLEUM HYDROCARBONS AND BTEX IN SOIL & SEDIMENT SAMPLES

RESULTS
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Table II Continued 12-1134-0179-R01

NOTES:    1.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Values listed are the Sediment standards for all types of property use.  Values listed apply to all textured soils. 
2.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Values listed are Table 1 full depth background site condition standards for residential/parkland/institutional/industrial/commercial/community property use. 
     Values listed apply to all textured soils.
3.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Table 3 full depth generic site condition standards for commercial/industrial/community
     property use in a non-potable groundwater condition. Values listed apply to medium and fine textured soils.
4.  All depths are expressed as metres below ground surface (mbgs).
5.   All values shown as micrograms per gram (ug/g) unless otherwise noted.
6.   "<" indicates concentration is below the laboratory detection limit.
7.   "--" indicates parameter not analyzed or no applicable standard.
8.  Total Xylene represents the sum of p+m- and o-xylenes.
9.   PHC F1 (C6-10) values do not include BTEX.
10.  Values in bold (XX.XX) exceed the applicable 2011 MOE Sediment Standard.
11.  Values underlined and in bold (XX.XX) exceed the applicable 2011 MOE Table 1 Standard.
12. Values underlined, in bold and shaded (XX.XX) exceed the applicable 2011 MOE Table 3 Standard.
13. Values in italics (<XX.XX ) are below the laboratory detection limits; however, the limit exceeds the applicable MOE Sediment Standard.
14. Values underlined and in italics (<XX.XX ) are below the laboratory detection limit; however, the limit exceeds the applicable MOE Table 1 Standard.
15. Values underlined, in italics and shaded (<XX.XX ) are below the laboratory detection limit; however, the limit exceeds the applicable MOE Table 3 Standard.
16. Table to be read in conjunction with accompanying report.

ANALYTICAL RESULTS FOR PETROLEUM HYDROCARBONS AND BTEX IN SOIL & SEDIMENT SAMPLES

Prepared By: LC
Checked By: KL

Golder Associates



Page 1 of 6

January 2013 12-1134-0179-R01

Sample Identification: SD-101 SS-101 SD-201A SD-201B SD-201C
Sample Date: 23/10/2012 23/10/2012 24/10/2012 24/10/2012 24/10/2012

Sample Depth (mbgs)3: 0 to 0.08 0.15 0.10 0.30 to 0.41 1.53 to 1.68

Sample Description:
 SANDY GRAVEL  SANDY SILTY 

CLAY  SILTY SAND  SILTY CLAY  SILTY CLAY 

PARAMETER
Acetone <0.50 <1.0 <0.50 <0.50 <1.0 -- 0.5 28
Benzene <0.020 <0.040 <0.020 0.033 <0.040 -- 0.02 0.4
Bromodichloromethane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 18
Bromoform <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 1.7
Bromomethane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.05
Carbon Tetrachloride <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 1.5
Chlorobenzene <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 2.7
Chloroform <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.18
Dibromochloromethane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 13
1,2-Dichlorobenzene <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 8.5
1,3-Dichlorobenzene <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 12
1,4-Dichlorobenzene <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.84
1,1-Dichloroethane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 21
1,2-Dichloroethane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.05
1,1-Dichloroethylene <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.48
Cis-1,2-Dichloroethylene <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 37
Trans-1,2-Dichloroethylene <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 9.3
1,2-Dichloropropane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.68
Cis-1,3-Dichloropropylene <0.030 <0.060 <0.030 <0.030 <0.060 -- 0.05 0.21
Trans-1,3-Dichloropropylene <0.040 <0.080 <0.040 <0.040 <0.080 -- 0.05 0.21
1,3-Dichloropropylene (Total) <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.21
Ethylbenzene <0.020 0.16 0.06 0.084 <0.040 -- 0.05 19
Ethylene Dibromide <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.05
Methyl Ethyl Ketone <0.50 <1.0 <0.50 <0.50 <1.0 -- 0.5 88
Methylene Chloride <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 2
Methyl Isobutyl Ketone <0.50 <1.0 <0.50 <0.50 <1.0 -- 0.5 210
Methyl-t-Butyl Ether <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 3.2
Styrene <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 43
1,1,1,2-Tetrachloroethane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.11
1,1,2,2-Tetrachloroethane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.094
Toluene <0.020 3.9 0.061 0.078 0.06 -- 0.2 78
Tetrachloroethylene <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 21
1,1,1-Trichloroethane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 12
1,1,2-Trichloroethane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.11
Trichloroethylene <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 0.61
Vinyl Chloride <0.020 <0.040 <0.020 <0.020 <0.040 -- 0.02 0.25
m-Xylene & p-Xylene <0.020 0.64 0.022 0.066 0.1 -- -- --
o-Xylene <0.020 0.24 <0.020 0.045 0.15 -- -- --
Xylenes (Total) <0.020 0.88 0.022 0.11 0.25 -- 0.05 30
Dichlorodifluoromethane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 25
Hexane(n) <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.05 88
Trichlorofluoromethane <0.050 <0.10 <0.050 <0.050 <0.10 -- 0.25 5.8

RESULTS

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 1

STANDARDS2

MOE
TABLE 3

STANDARDS3

TABLE III

ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS IN SOIL & SEDIMENT SAMPLES

Soil and Sediment Quality Assessment
Central Grand Marais Drain

Windsor, Ontario
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Table III Continued 12-1134-0179-R01

Sample Identification: SD-202A SD-202B SD-202C SD-203A SD-203C
Sample Date: 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012

Sample Depth (mbgs)3: 0.15 0.36 to 0.41 1.65 to 1.80 0.15 0.58

Sample Description:  SILTY SAND  SILTY SAND  SILTY SAND & 
CLAY  SILTY SAND  SILTY SAND 

PARAMETER
Acetone <0.50 <0.50 <2.0 <0.50 <0.50 -- 0.5 28
Benzene <0.020 <0.020 <0.080 <0.020 <0.020 -- 0.02 0.4
Bromodichloromethane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 18
Bromoform <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 1.7
Bromomethane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.05
Carbon Tetrachloride <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 1.5
Chlorobenzene <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 2.7
Chloroform <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.18
Dibromochloromethane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 13
1,2-Dichlorobenzene <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 8.5
1,3-Dichlorobenzene <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 12
1,4-Dichlorobenzene <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.84
1,1-Dichloroethane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 21
1,2-Dichloroethane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.05
1,1-Dichloroethylene <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.48
Cis-1,2-Dichloroethylene <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 37
Trans-1,2-Dichloroethylene <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 9.3
1,2-Dichloropropane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.68
Cis-1,3-Dichloropropylene <0.030 <0.030 <0.12 <0.030 <0.030 -- 0.05 0.21
Trans-1,3-Dichloropropylene <0.040 <0.040 <0.16 <0.040 <0.040 -- 0.05 0.21
1,3-Dichloropropylene (Total) <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.21
Ethylbenzene 0.078 <0.020 <0.080 <0.020 <0.020 -- 0.05 19
Ethylene Dibromide <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.05
Methyl Ethyl Ketone <0.50 <0.50 <2.0 <0.50 <0.50 -- 0.5 88
Methylene Chloride <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 2
Methyl Isobutyl Ketone <0.50 <0.50 <2.0 <0.50 <0.50 -- 0.5 210
Methyl-t-Butyl Ether <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 3.2
Styrene <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 43
1,1,1,2-Tetrachloroethane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.11
1,1,2,2-Tetrachloroethane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.094
Toluene 0.034 <0.020 0.17 <0.020 0.034 -- 0.2 78
Tetrachloroethylene <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 21
1,1,1-Trichloroethane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 12
1,1,2-Trichloroethane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.11
Trichloroethylene <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 0.61
Vinyl Chloride <0.020 <0.020 <0.080 <0.020 <0.020 -- 0.02 0.25
m-Xylene & p-Xylene 0.029 0.072 0.14 <0.020 <0.020 -- -- --
o-Xylene <0.020 <0.020 0.084 <0.020 <0.020 -- -- --
Xylenes (Total) 0.029 0.072 0.23 <0.020 <0.020 -- 0.05 30
Dichlorodifluoromethane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 25
Hexane(n) <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.05 88
Trichlorofluoromethane <0.050 <0.050 <0.20 <0.050 <0.050 -- 0.25 5.8

MOE
TABLE 3

STANDARDS3

ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS IN SOIL & SEDIMENT SAMPLES

RESULTS

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 1

STANDARDS2
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Table III Continued 12-1134-0179-R01

Sample Identification: SD-204 SS-201 SD-301A SD-301B SD-301C
Sample Date: 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012

Sample Depth (mbgs)3: 0 to 0.20 0.13 0 to 0.15 0.30 to 0.38 2.03 to 2.13

Sample Description:
 SANDY SILTY 

CLAY 
 SANDY CLAYEY 

SILT  SILTY CLAY  SILTY CLAY  SILTY CLAY 

PARAMETER
Acetone <40 <0.50 <4.0 <6.0 <10 -- 0.5 28
Benzene 1.9 <0.020 <0.16 <0.24 <0.40 -- 0.02 0.4
Bromodichloromethane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 18
Bromoform <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 1.7
Bromomethane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.05
Carbon Tetrachloride <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 1.5
Chlorobenzene <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 2.7
Chloroform <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.18
Dibromochloromethane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 13
1,2-Dichlorobenzene <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 8.5
1,3-Dichlorobenzene <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 12
1,4-Dichlorobenzene <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.84
1,1-Dichloroethane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 21
1,2-Dichloroethane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.05
1,1-Dichloroethylene <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.48
Cis-1,2-Dichloroethylene <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 37
Trans-1,2-Dichloroethylene <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 9.3
1,2-Dichloropropane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.68
Cis-1,3-Dichloropropylene <2.4 <0.030 <0.24 <0.36 <0.60 -- 0.05 0.21
Trans-1,3-Dichloropropylene <3.2 <0.040 <0.32 <0.48 <0.80 -- 0.05 0.21
1,3-Dichloropropylene (Total) <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.21
Ethylbenzene 130 <0.020 <0.16 <0.24 <0.40 -- 0.05 19
Ethylene Dibromide <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.05
Methyl Ethyl Ketone <40 <0.50 <4.0 <6.0 <10 -- 0.5 88
Methylene Chloride <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 2
Methyl Isobutyl Ketone <40 <0.50 <4.0 <6.0 <10 -- 0.5 210
Methyl-t-Butyl Ether <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 3.2
Styrene <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 43
1,1,1,2-Tetrachloroethane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.11
1,1,2,2-Tetrachloroethane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.094
Toluene 1.8 <0.020 0.43 <0.24 0.52 -- 0.2 78
Tetrachloroethylene <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 21
1,1,1-Trichloroethane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 12
1,1,2-Trichloroethane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.11
Trichloroethylene <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 0.61
Vinyl Chloride <1.6 <0.020 <0.16 <0.24 <0.40 -- 0.02 0.25
m-Xylene & p-Xylene 25 <0.020 <0.16 <0.24 0.87 -- -- --
o-Xylene 18 <0.020 <0.16 <0.24 1.3 -- -- --
Xylenes (Total) 43 <0.020 <0.16 <0.24 2.2 -- 0.05 30
Dichlorodifluoromethane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 25
Hexane(n) <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.05 88
Trichlorofluoromethane <4.0 <0.050 <0.40 <0.60 <1.0 -- 0.25 5.8

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 1

STANDARDS2

MOE
TABLE 3

STANDARDS3

ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS IN SOIL & SEDIMENT SAMPLES

RESULTS

Golder Associates
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Table III Continued 12-1134-0179-R01

Sample Identification: SD-302A SD-302B SD-302C SD-401 SS-401
Sample Date: 24/10/2012 24/10/2012 24/10/2012 23/10/2012 23/10/2012

Sample Depth (mbgs)3: 0.15 0.30 to 0.38 2.03 to 2.13 o to 0.30 0.15

Sample Description:
 SILTY SAND & 

CLAY 
 SILTY SAND & 

CLAY  SILTY CLAY  SILTY CLAY  SANDY SILT 

PARAMETER
Acetone <1.5 <12 <10 <0.50 <0.50 -- 0.5 28
Benzene <0.060 <0.48 <0.40 <0.020 <0.020 -- 0.02 0.4
Bromodichloromethane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 18
Bromoform <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 1.7
Bromomethane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.05
Carbon Tetrachloride <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 1.5
Chlorobenzene <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 2.7
Chloroform <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.18
Dibromochloromethane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 13
1,2-Dichlorobenzene <0.15 <1.2 1.9 0.28 <0.050 -- 0.05 8.5
1,3-Dichlorobenzene <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 12
1,4-Dichlorobenzene <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.84
1,1-Dichloroethane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 21
1,2-Dichloroethane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.05
1,1-Dichloroethylene <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.48
Cis-1,2-Dichloroethylene <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 37
Trans-1,2-Dichloroethylene <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 9.3
1,2-Dichloropropane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.68
Cis-1,3-Dichloropropylene <0.090 <0.72 <0.60 <0.030 <0.030 -- 0.05 0.21
Trans-1,3-Dichloropropylene <0.12 <0.96 <0.80 <0.040 <0.040 -- 0.05 0.21
1,3-Dichloropropylene (Total) <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.21
Ethylbenzene 0.11 <0.48 <0.40 <0.020 0.21 -- 0.05 19
Ethylene Dibromide <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.05
Methyl Ethyl Ketone <1.5 <12 <10 <0.50 <0.50 -- 0.5 88
Methylene Chloride <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 2
Methyl Isobutyl Ketone <1.5 <12 <10 <0.50 <0.50 -- 0.5 210
Methyl-t-Butyl Ether <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 3.2
Styrene 0.18 <1.2 <1.0 <0.050 <0.050 -- 0.05 43
1,1,1,2-Tetrachloroethane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.11
1,1,2,2-Tetrachloroethane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.094
Toluene 0.19 <0.48 <0.40 0.1 1.3 -- 0.2 78
Tetrachloroethylene <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 21
1,1,1-Trichloroethane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 12
1,1,2-Trichloroethane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.11
Trichloroethylene <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 0.61
Vinyl Chloride <0.060 <0.48 <0.40 <0.020 <0.020 -- 0.02 0.25
m-Xylene & p-Xylene 0.16 <0.48 1 0.11 1.2 -- -- --
o-Xylene 0.11 <0.48 1.7 0.036 0.57 -- -- --
Xylenes (Total) 0.27 <0.48 2.8 0.15 1.8 -- 0.05 30
Dichlorodifluoromethane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 25
Hexane(n) <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.05 88
Trichlorofluoromethane <0.15 <1.2 <1.0 <0.050 <0.050 -- 0.25 5.8

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 1

STANDARDS2

MOE
TABLE 3

STANDARDS3

ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS IN SOIL & SEDIMENT SAMPLES

RESULTS
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Table III Continued 12-1134-0179-R01

Sample Identification: SS-403 SD-501 SS-501
Sample Date: 24/10/2012 24/10/2012 24/10/2012

Sample Depth (mbgs)3: 0.15 0 to 0.08 o to 0.15

Sample Description:
 SILTY SAND & 

GRAVEL  SILTY CLAY  SILTY CLAY 

PARAMETER
Acetone <0.50 <0.50 <0.50 -- 0.5 28
Benzene 0.023 <0.020 <0.020 -- 0.02 0.4
Bromodichloromethane <0.050 <0.050 <0.050 -- 0.05 18
Bromoform <0.050 <0.050 <0.050 -- 0.05 1.7
Bromomethane <0.050 <0.050 <0.050 -- 0.05 0.05
Carbon Tetrachloride <0.050 <0.050 <0.050 -- 0.05 1.5
Chlorobenzene <0.050 <0.050 <0.050 -- 0.05 2.7
Chloroform <0.050 <0.050 <0.050 -- 0.05 0.18
Dibromochloromethane <0.050 <0.050 <0.050 -- 0.05 13
1,2-Dichlorobenzene <0.050 <0.050 <0.050 -- 0.05 8.5
1,3-Dichlorobenzene <0.050 <0.050 <0.050 -- 0.05 12
1,4-Dichlorobenzene <0.050 <0.050 <0.050 -- 0.05 0.84
1,1-Dichloroethane <0.050 <0.050 <0.050 -- 0.05 21
1,2-Dichloroethane <0.050 <0.050 <0.050 -- 0.05 0.05
1,1-Dichloroethylene <0.050 <0.050 <0.050 -- 0.05 0.48
Cis-1,2-Dichloroethylene <0.050 <0.050 <0.050 -- 0.05 37
Trans-1,2-Dichloroethylene <0.050 <0.050 <0.050 -- 0.05 9.3
1,2-Dichloropropane <0.050 <0.050 <0.050 -- 0.05 0.68
Cis-1,3-Dichloropropylene <0.030 <0.030 <0.030 -- 0.05 0.21
Trans-1,3-Dichloropropylene <0.040 <0.040 <0.040 -- 0.05 0.21
1,3-Dichloropropylene (Total) <0.050 <0.050 <0.050 -- 0.05 0.21
Ethylbenzene 0.065 <0.020 <0.020 -- 0.05 19
Ethylene Dibromide <0.050 <0.050 <0.050 -- 0.05 0.05
Methyl Ethyl Ketone <0.50 <0.50 <0.50 -- 0.5 88
Methylene Chloride <0.050 <0.050 <0.050 -- 0.05 2
Methyl Isobutyl Ketone <0.50 <0.50 <0.50 -- 0.5 210
Methyl-t-Butyl Ether <0.050 <0.050 <0.050 -- 0.05 3.2
Styrene <0.050 <0.050 <0.050 -- 0.05 43
1,1,1,2-Tetrachloroethane <0.050 <0.050 <0.050 -- 0.05 0.11
1,1,2,2-Tetrachloroethane <0.050 <0.050 <0.050 -- 0.05 0.094
Toluene 0.22 <0.020 <0.020 -- 0.2 78
Tetrachloroethylene <0.050 <0.050 <0.050 -- 0.05 21
1,1,1-Trichloroethane <0.050 <0.050 <0.050 -- 0.05 12
1,1,2-Trichloroethane <0.050 <0.050 <0.050 -- 0.05 0.11
Trichloroethylene <0.050 <0.050 <0.050 -- 0.05 0.61
Vinyl Chloride <0.020 <0.020 <0.020 -- 0.02 0.25
m-Xylene & p-Xylene 0.43 <0.020 <0.020 -- -- --
o-Xylene 0.38 <0.020 <0.020 -- -- --
Xylenes (Total) 0.81 <0.020 <0.020 -- 0.05 30
Dichlorodifluoromethane <0.050 <0.050 <0.050 -- 0.05 25
Hexane(n) 0.067 <0.050 <0.050 -- 0.05 88
Trichlorofluoromethane <0.050 <0.050 <0.050 -- 0.25 5.8

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 1

STANDARDS2

MOE
TABLE 3

STANDARDS3

ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS IN SOIL & SEDIMENT SAMPLES

RESULTS
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Table III Continued 12-1134-0179-R01

NOTES:     1.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Values listed are the Sediment standards for all types of property use.  Values listed apply to all textured soils. 
2.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Values listed are Table 1 full depth background site condition standards for residential/parkland/institutional/industrial/commercial/community 
     property use.  Values listed apply to all textured soils.
3.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Table 3 full depth generic site condition standards for commercial/industrial/community
     property use in a non-potable groundwater condition. Values listed apply to medium and fine textured soils.
4.  All depths are expressed as metres below ground surface (mbgs).
5.   All values shown as micrograms per gram (ug/g) unless otherwise noted.
6.   "<" indicates concentration is below the laboratory detection limit.
7.   "--" indicates parameter not analyzed or no applicable standard.
8.  Xylenes (Total) represents the sum of p+m- and o-xylenes.
9.  1,3-Dichloropone (Total) represents the sum of cis- and tris-1,3-Dichloropropene.
10.  Values in bold (XX.XX) exceed the applicable 2011 MOE Sediment Standard.
11.  Values underlined and in bold (XX.XX) exceed the applicable 2011 MOE Table 1 Standard.
12. Values underlined, in bold and shaded (XX.XX) exceed the applicable 2011 MOE Table 3 Standard.
13. Values in italics (<XX.XX ) are below the laboratory detection limits; however, the limit exceeds the applicable MOE Sediment Standard
14. Values underlined and in italics (<XX.XX ) are below the laboratory detection limit; however, the limit exceeds the applicable MOE Table 1 Standard.
15. Values underlined, in italics and shaded (<XX.XX ) are below the laboratory detection limit; however, the limit exceeds the applicable MOE Table 3 Standard.
16. Table to be read in conjunction with accompanying report.

ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS IN SOIL & SEDIMENT SAMPLES

Prepared By: LC
Checked By: KL

Golder Associates
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January 2013 12-1134-0179-R01

Sample Identification: SD-101 SD-102 SS-101 SD-201A SD-201B SD-201C SD-202A
Sample Date: 23/10/2012 23/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012

Sample Depth (mbgs)3: 0 to 0.08 0 to 0.08 0.15 0.10 0.30 to 0.41 1.53 to 1.68 0.15

Sample Description:
 SANDY 
GRAVEL 

 SANDY 
GRAVEL 

 SANDY SILTY 
CLAY  SILTY SAND  SILTY CLAY  SILTY CLAY  SILTY SAND 

PARAMETER
Acenaphthene 0.053 <0.050 0.1 0.22 1.4 1.6 0.23 -- 0.072 96
Acenaphthylene <0.050 <0.050 0.082 0.18 <1.0 0.64 0.098 -- 0.093 0.17
Anthracene 0.16 <0.050 0.41 0.32 1.3 1.3 0.42 0.22 0.16 0.74
Benzo(a)anthracene 0.55 0.18 1.9 0.81 2 2.9 1.3 0.32 0.36 0.96
Benzo(a)pyrene 0.41 0.16 1.6 0.55 1.5 2 0.84 0.37 0.3 0.3
Benzo(b/j)fluoranthene 0.64 0.24 2 0.78 2.6 3.4 1.1 -- 0.47 0.96
Benzo(ghi)perylene 0.27 0.13 1.1 0.37 1.1 1.2 0.5 0.17 0.68 9.6
Benzo(k)fluoranthene 0.22 0.087 0.82 0.27 <1.0 0.92 0.36 0.24 0.48 0.96
Chrysene 0.47 0.19 1.5 0.71 2.5 3.5 1.1 0.34 2.8 9.6
Dibenzo(a,h)anthracene 0.059 <0.050 0.24 0.081 <1.0 <0.50 0.12 0.06 0.1 0.1
Fluoranthene 1.2 0.51 3.6 2 5.6 5.2 3.4 0.75 0.56 9.6
Fluorene 0.068 <0.050 0.11 0.25 1.1 1.3 0.24 0.19 0.12 69
Indeno(1,2,3-cd)pyrene 0.29 0.12 1.1 0.38 1 1.1 0.56 0.2 0.23 0.95
1-Methylnaphthalene7 <0.050 <0.050 0.1 0.2 1.1 1.9 0.14 -- 0.59 85
2-Methylnaphthalene7 <0.050 <0.050 0.14 0.16 1.1 1.9 0.13 -- 0.59 85
Methylnapthalene (Total)7 <0.071 <0.071 0.24 0.35 2.2 3.8 0.27 -- 0.59 85
Naphthalene <0.050 <0.050 0.078 0.2 <1.0 <0.50 0.2 -- 0.09 28
Phenanthrene 0.6 0.22 1.7 2 5.9 8.9 2.1 0.56 0.69 16
Pyrene 1 0.41 3.1 1.7 4.4 4.8 2.4 0.49 1 96

MOE
SEDIMENT

STANDARDS1

MOE
TABLE 3

STANDARDS3

TABLE IV

ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBONS IN SOIL & SEDIMENT SAMPLES

Soil and Sediment Quality Assessment
Central Grand Marais Drain

Windsor, Ontario

MOE
TABLE 1

STANDARDS2

RESULTS
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Table IV Continued 12-1134-0179-R01

Sample Identification: SD-202B SD-202C SD-203A SD-203C SD-204 SS-201 SD-301A
Sample Date: 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012

Sample Depth (mbgs)3: 0.36 to 0.41 1.65 to 1.80 0.15 0.58 0 to 0.20 0.13 0 to 0.15

Sample Description:
 SILTY SAND  SILTY SAND & 

CLAY  SILTY SAND  SILTY SAND  SANDY SILTY 
CLAY 

 SANDY 
CLAYEY SILT  SILTY CLAY 

PARAMETER
Acenaphthene 0.13 4.7 0.094 0.17 89 <0.050 0.53 -- 0.072 96
Acenaphthylene 0.037 <1.0 <0.050 0.053 3.3 0.78 0.11 -- 0.093 0.17
Anthracene 0.16 2 0.12 0.16 24 0.42 1.2 0.22 0.16 0.74
Benzo(a)anthracene 0.5 1.6 0.31 0.31 9.7 0.96 5.1 0.32 0.36 0.96
Benzo(a)pyrene 0.49 1.2 0.26 0.23 2.8 0.87 4.2 0.37 0.3 0.3
Benzo(b/j)fluoranthene 0.81 2 0.41 0.4 4.4 1.8 5.2 -- 0.47 0.96
Benzo(ghi)perylene 0.31 1 0.22 0.14 <1.0 0.66 2.9 0.17 0.68 9.6
Benzo(k)fluoranthene 0.29 <1.0 0.14 0.15 1.1 0.38 1.6 0.24 0.48 0.96
Chrysene 0.55 2.1 0.45 0.35 10 1.6 6 0.34 2.8 9.6
Dibenzo(a,h)anthracene 0.078 <1.0 <0.050 0.033 <1.0 0.25 0.58 0.06 0.1 0.1
Fluoranthene 1.5 4.9 1 0.91 20 0.98 15 0.75 0.56 9.6
Fluorene 0.14 2.2 0.09 0.18 41 0.11 0.62 0.19 0.12 69
Indeno(1,2,3-cd)pyrene 0.32 <1.0 0.19 0.12 <1.0 0.74 3.1 0.2 0.23 0.95
1-Methylnaphthalene7 0.079 4.4 0.054 0.16 120 <0.050 0.18 -- 0.59 85
2-Methylnaphthalene7 0.035 4.3 <0.050 0.11 150 0.054 0.26 -- 0.59 85
Methylnapthalene (Total)7 0.11 8.7 <0.071 0.27 270 <0.071 0.44 -- 0.59 85
Naphthalene 0.033 <1.0 0.06 0.054 250 <0.050 0.29 -- 0.09 28
Phenanthrene 0.98 11 0.66 0.81 120 0.49 7.6 0.56 0.69 16
Pyrene 1.2 4 0.79 0.75 19 1.3 11 0.49 1 96

ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBONS IN SOIL & SEDIMENT SAMPLES

RESULTS
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Table IV Continued 12-1134-0179-R01

Sample Identification: SD-301B SD-301C SD-302A SD-302B SD-302C SD-401 SS-401
Sample Date: 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 23/10/2012 23/10/2012

Sample Depth (mbgs)3: 0.30 to 0.38 2.03 to 2.13 0.15 0.30 to 0.41 2.03 to 2.13 0 to 0.30 0.15

Sample Description:  SILTY CLAY  SILTY CLAY  SILTY SAND & 
CLAY 

 SILTY SAND & 
CLAY  SILTY CLAY  SILTY CLAY  SANDY SILT 

PARAMETER
Acenaphthene <1.0 <1.0 0.53 <1.0 5 <1.0 <0.0050 -- 0.072 96
Acenaphthylene <1.0 <1.0 0.24 <1.0 <1.0 <1.0 0.023 -- 0.093 0.17
Anthracene 2 1.7 1.1 <1.0 3.3 <1.0 0.025 0.22 0.16 0.74
Benzo(a)anthracene 7.1 3.8 4.7 1.9 2.1 <1.0 0.077 0.32 0.36 0.96
Benzo(a)pyrene 6.6 2.7 3.6 1.7 1.4 <1.0 0.077 0.37 0.3 0.3
Benzo(b/j)fluoranthene 10 4.2 4.8 3.1 2.1 <1.0 0.14 -- 0.47 0.96
Benzo(ghi)perylene 5.2 2 2.5 1.5 1 <1.0 0.06 0.17 0.68 9.6
Benzo(k)fluoranthene 3.8 1.5 1.5 <1.0 <1.0 <1.0 0.051 0.24 0.48 0.96
Chrysene 9.4 5 5.9 3.2 2.2 <1.0 0.075 0.34 2.8 9.6
Dibenzo(a,h)anthracene <1.0 <1.0 0.51 <1.0 <1.0 <1.0 0.014 0.06 0.1 0.1
Fluoranthene 22 11 13 6 6.4 1.6 0.13 0.75 0.56 9.6
Fluorene <1.0 1.6 0.61 <1.0 8 <1.0 <0.0050 0.19 0.12 69
Indeno(1,2,3-cd)pyrene 4.7 1.5 2.5 1.3 <1.0 <1.0 0.059 0.2 0.23 0.95
1-Methylnaphthalene7 <1.0 2.4 0.29 <1.0 14 <1.0 0.023 -- 0.59 85
2-Methylnaphthalene7 <1.0 3 0.38 <1.0 19 <1.0 0.03 -- 0.59 85
Methylnapthalene (Total)7 <1.4 5.4 0.67 <1.4 33 <1.4 0.053 -- 0.59 85
Naphthalene <1.0 <1.0 0.49 <1.0 <1.0 <1.0 0.036 -- 0.09 28
Phenanthrene 11 8.5 6.1 3.4 21 2 0.071 0.56 0.69 16
Pyrene 17 8.6 10 5 6 1.5 0.11 0.49 1 96

ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBONS IN SOIL & SEDIMENT SAMPLES

RESULTS
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Table IV Continued 12-1134-0179-R01

Sample Identification: SS-403 SD-501 SS-501
Sample Date: 23/10/2012 23/10/2012 23/10/2012

Sample Depth (mbgs)3: 0.15 0 to 0.08 0 to 0.15

Sample Description:
 SILTY SAND & 

GRAVEL  SILTY CLAY  SILTY CLAY 

PARAMETER
Acenaphthene <0.050 <0.0050 0.017 -- 0.072 96
Acenaphthylene 0.15 <0.0050 0.043 -- 0.093 0.17
Anthracene 0.13 <0.0050 0.028 0.22 0.16 0.74
Benzo(a)anthracene 0.28 <0.0050 0.038 0.32 0.36 0.96
Benzo(a)pyrene 0.17 <0.0050 0.031 0.37 0.3 0.3
Benzo(b/j)fluoranthene 0.34 0.0056 0.05 -- 0.47 0.96
Benzo(ghi)perylene 0.11 0.011 0.023 0.17 0.68 9.6
Benzo(k)fluoranthene 0.11 <0.0050 0.013 0.24 0.48 0.96
Chrysene 0.28 0.0059 0.034 0.34 2.8 9.6
Dibenzo(a,h)anthracene <0.050 <0.0050 0.0076 0.06 0.1 0.1
Fluoranthene 0.53 0.0067 0.044 0.75 0.56 9.6
Fluorene <0.050 <0.0050 0.015 0.19 0.12 69
Indeno(1,2,3-cd)pyrene 0.11 <0.0050 0.017 0.2 0.23 0.95
1-Methylnaphthalene7 0.35 <0.0050 0.039 -- 0.59 85
2-Methylnaphthalene7 0.41 <0.0050 0.016 -- 0.59 85
Methylnapthalene (Total)7 0.76 <0.0071 0.055 -- 0.59 85
Naphthalene 0.27 <0.0050 0.021 -- 0.09 28
Phenanthrene 0.48 0.0067 0.074 0.56 0.69 16
Pyrene 0.47 0.0094 0.05 0.49 1 96

NOTES:    1.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Values listed are the Sediment standards for all types of property use.  Values listed apply to all textured soils. 
2.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Values listed are Table 1 full depth background site condition standards for residential/parkland/institutional/industrial/commercial/community property use. 
     Values listed apply to all textured soils.
3.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Table 3 full depth generic site condition standards for commercial/industrial/community
     property use in a non-potable groundwater condition. Values listed apply to medium and fine textured soils.
4.  All depths are expressed as metres below ground surface (mbgs).
5.   All values shown as micrograms per gram (ug/g) unless otherwise noted.
6.   "<" indicates concentration is below the laboratory detection limit.
7.   "--" indicates parameter not analyzed or no applicable standard.
8.  If both methylnaphthalenes are detected, then the sum of the two must not exceed the standard. 
9.  Values in bold (XX.XX) exceed the applicable 2011 MOE Sediment Standard.
10. Values underlined and in bold (XX.XX) exceed the applicable 2011 MOE Table 1 Standard.
11. Values underlined, in bold and shaded (XX.XX) exceed the applicable 2011 MOE Table 3 Standard.
12. Values in italics (<XX.XX ) are below the laboratory detection limits; however, the limit exceeds the applicable MOE Sediment Standard
13. Values underlined and in italics (<XX.XX ) are below the laboratory detection limit; however, the limit exceeds the applicable MOE Table 1 Standard.
14. Values underlined, in italics and shaded (<XX.XX ) are below the laboratory detection limit; however, the limit exceeds the applicable MOE Table 3 Standard.
15. Table to be read in conjunction with accompanying report.
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Sample Identification: SD-101 SD-102 SS-101 SD-201A SD-201B SD-201C SD-202A
Sample Date: 23/10/2012 23/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012

Sample Depth (mbgs)3: 0 to 0.08 0 to 0.08 0.15 0.10 0.30 to 0.41 1.53 to 1.68 0.15

Sample Description:
 SANDY 
GRAVEL 

 SANDY 
GRAVEL 

 SANDY SILTY 
CLAY  SILTY SAND  SILTY CLAY  SILTY CLAY  SILTY SAND 

PARAMETER
Aroclor 1016 <0.010 <0.010 <0.010 <0.010 <0.020 <0.010 <0.010 -- -- --
Aroclor 1221 <0.010 <0.010 <0.010 <0.010 <0.020 <0.010 <0.010 -- -- --
Aroclor 1232 <0.010 <0.010 <0.010 <0.010 <0.020 <0.010 <0.010 -- -- --
Aroclor 1242 <0.010 <0.010 <0.010 0.010 0.046 0.13 <0.010 -- -- --
Aroclor 1248 <0.010 <0.010 <0.010 <0.010 <0.020 <0.010 <0.010 -- -- --
Aroclor 1254 0.065 0.071 0.17 0.099 0.29 0.34 0.057 -- -- --
Aroclor 1260 0.060 0.053 0.27 0.12 0.38 0.54 0.074 -- -- --
Aroclor 1262 <0.010 <0.010 <0.010 <0.010 <0.020 <0.010 <0.010 -- -- --
Aroclor 1268 <0.010 <0.010 <0.010 <0.010 <0.020 <0.010 <0.010 -- -- --
Total PCB 0.12 0.12 0.44 0.23 0.71 1.0 0.13 0.07 0.3 1.1

Sample Identification: SD-202B SD-202C SD-203A SD-203C SD-204 SS-201 SD-301A
Sample Date: 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012

Sample Depth (mbgs)3: 0.36 to 0.41 1.65 to 1.80 0.15 0.58 0 to 0.20 0.13 0 to 0.15

Sample Description:  SILTY SAND  SILTY SAND & 
CLAY  SILTY SAND  SILTY SAND  SANDY SILTY 

CLAY 
 SANDY 

CLAYEY SILT  SILTY CLAY 

PARAMETER
Aroclor 1016 <0.010 <0.050 <0.010 <0.010 <0.10 <0.010 <0.020 -- -- --
Aroclor 1221 <0.010 <0.050 <0.010 <0.010 <0.10 <0.010 <0.020 -- -- --
Aroclor 1232 <0.010 <0.050 <0.010 <0.010 <0.10 <0.010 <0.020 -- -- --
Aroclor 1242 0.031 0.41 0.070 0.10 <0.10 <0.010 <0.020 -- -- --
Aroclor 1248 <0.010 <0.050 <0.010 <0.010 <0.10 <0.010 <0.020 -- -- --
Aroclor 1254 0.10 0.44 0.081 0.20 0.51 <0.010 0.79 -- -- --
Aroclor 1260 0.10 0.52 0.047 0.18 0.39 0.069 0.89 -- -- --
Aroclor 1262 <0.010 <0.050 <0.010 <0.010 <0.020 <0.010 <0.020 -- -- --
Aroclor 1268 <0.010 <0.050 <0.010 <0.010 <0.020 <0.010 <0.020 -- -- --
Total PCB 0.24 1.4 0.20 0.48 0.89 0.069 1.7 0.07 0.3 1.1

MOE
TABLE 3

STANDARDS3

TABLE V
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Table V Continued 12-1134-0179-R01

Sample Identification: SD-301B SD-301C SD-302A SD-302B SD-302C SD-401 SS-401
Sample Date: 24/10/2012 24/10/2012 24/10/2012 24/10/2012 24/10/2012 23/10/2012 23/10/2012

Sample Depth (mbgs)3: 0.30 to 0.38 2.03 to 2.13 0.15 0.30 to 0.41 2.03 to 2.13 0 to 0.30 0.15

Sample Description:  SILTY CLAY  SILTY CLAY SILTY SAND & 
CLAY 

SILTY SAND & 
CLAY  SILTY CLAY  SILTY CLAY  SANDY SILT 

PARAMETER
Aroclor 1016 <0.020 <0.10 <0.10 <0.020 <0.20 <0.10 <0.010 -- -- --
Aroclor 1221 <0.020 <0.10 <0.10 <0.020 <0.20 <0.10 <0.010 -- -- --
Aroclor 1232 <0.020 <0.10 <0.10 <0.020 <0.20 <0.10 <0.010 -- -- --
Aroclor 1242 0.13 0.29 <0.10 0.14 0.94 0.25 <0.010 -- -- --
Aroclor 1248 <0.020 <0.10 <0.10 <0.020 <0.20 <0.10 <0.010 -- -- --
Aroclor 1254 0.19 1.3 0.44 0.23 1.8 0.66 0.035 -- -- --
Aroclor 1260 0.45 0.86 0.82 0.45 1.0 0.49 0.038 -- -- --
Aroclor 1262 <0.020 <0.10 <0.10 <0.020 <0.20 <0.10 <0.010 -- -- --
Aroclor 1268 <0.020 <0.10 <0.10 <0.020 <0.20 <0.10 <0.010 -- -- --
Total PCB 0.76 2.5 1.3 0.82 3.8 1.4 0.073 0.07 0.3 1.1

Sample Identification: SS-403 SD-501 SS-501
Sample Date: 23/10/2012 23/10/2012 23/10/2012

Sample Depth (mbgs)3: 0.15 0 to 0.08 0 to 0.15

Sample Description:
 SILTY SAND & 

GRAVEL  SILTY CLAY  SILTY CLAY 

PARAMETER
Aroclor 1016 <0.010 <0.010 <0.010 -- -- --
Aroclor 1221 <0.010 <0.010 <0.010 -- -- --
Aroclor 1232 <0.010 <0.010 <0.010 -- -- --
Aroclor 1242 <0.010 <0.010 <0.010 -- -- --
Aroclor 1248 <0.010 <0.010 <0.010 -- -- --
Aroclor 1254 <0.010 <0.010 <0.010 -- -- --
Aroclor 1260 0.041 <0.010 <0.010 -- -- --
Aroclor 1262 <0.010 <0.010 <0.010 -- -- --
Aroclor 1268 <0.010 <0.010 <0.010 -- -- --
Total PCB 0.041 <0.010 <0.010 0.07 0.3 1.1
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Table V Continued 12-1134-0179-R01

NOTES:   1.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Values listed are the Sediment standards for all types of property use.  Values listed apply to all textured soils. 
2.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Values listed are Table 1 full depth background site condition standards for residential/parkland/institutional/industrial/commercial/community property use. 
     Values listed apply to all textured soils.
3.  MOE 'Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection 
     Act' (April 2011). Table 3 full depth generic site condition standards for commercial/industrial/community
     property use in a non-potable groundwater condition. Values listed apply to medium and fine textured soils.
4.  All depths are expressed as metres below ground surface (mbgs).
5.   All values shown as micrograms per gram (ug/g) unless otherwise noted.
6.   "<" indicates concentration is below the laboratory detection limit.
7.   "--" indicates parameter not analyzed or no applicable standard.
8.  Values in bold (XX.XX) exceed the applicable 2011 MOE Sediment Standard.
9.  Values underlined and in bold (XX.XX) exceed the applicable 2011 MOE Table 1 Standard.
10. Values underlined, in bold and shaded (XX.XX) exceed the applicable 2011 MOE Table 3 Standard.
11. Values in italics (<XX.XX ) are below the laboratory detection limits; however, the limit exceeds the applicable MOE Sediment Standard
12. Values underlined and in italics (<XX.XX ) are below the laboratory detection limit; however, the limit exceeds the applicable MOE Table 1 Standard.
13. Values underlined, in italics and shaded (<XX.XX ) are below the laboratory detection limit; however, the limit exceeds the applicable MOE Table 3 Standard.
14. Table to be read in conjunction with accompanying report.

ANALYTICAL RESULTS FOR POLYCHLORINATED BIPHENYLS IN SOIL & SEDIMENT SAMPLES
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Checked By: KL

Golder Associates



Page 1 of 1

January 2013 12-1134-0179-R01

COMP 15 SCHEDULE 4
24/10/2012 CRITERIA1

PARAMETER units
Inorganics
Fluoride (F-) mg/L 0.2 150
Free Cyanide mg/L <0.002 20
Nitrite (N) mg/L <0.1 --
Nitrate (N) mg/L <1 --
Nitrate + Nitrite mg/L <1 1000
Metals
Arsenic (As) mg/L <0.2 2.5
Barium (Ba) mg/L 0.7 100
Boron (B) mg/L 0.2 500
Cadmium (Cd) mg/L <0.05 0.5
Chromium (Cr) mg/L <0.1 5
Lead (Pb) mg/L <0.1 5
Mercury (Hg) mg/L <0.001 0.1
Selenium (Se) mg/L <0.1 1
Silver (Ag) mg/L <0.01 5
Uranium (U) mg/L <0.01 10
Volatile Organics
1,1-Dichloroethylene mg/L <0.020 1.4
1,2-Dichlorobenzene mg/L <0.050 20
1,2-Dichloroethane mg/L <0.050 0.5
1,4-Dichlorobenzene mg/L <0.050 0.5
Benzene mg/L <0.020 0.5
Carbon Tetrachloride mg/L <0.020 0.5
Chlorobenzene mg/L <0.020 8
Chloroform mg/L <0.020 10
Methyl Ethyl Ketone (2-Butanone) mg/L <1.0 200
Methylene Chloride(Dichloromethane) mg/L <0.20 5
Tetrachloroethylene mg/L <0.020 3
Trichloroethylene mg/L <0.020 5
Vinyl Chloride mg/L <0.020 0.2
Polyaromatic Hydrocarbons
Benzo(b/j)fluoranthene ug/L <0.2 --
Naphthalene ug/L 0.2 --
Acenaphthylene ug/L <0.2 --
Acenaphthene ug/L 0.3 --
Fluorene ug/L 0.7 --
Phenanthrene ug/L 1 --
Anthracene ug/L <0.2 --
Fluoranthene ug/L <0.2 --
Pyrene ug/L <0.2 --
Benzo(a)anthracene ug/L <0.2 --
Chrysene ug/L <0.2 --
Benzo(k)fluoranthene ug/L <0.2 --
Benzo(a)pyrene ug/L <0.04 1
Indeno(1,2,3-cd)pyrene ug/L <0.4 --
Dibenz(a,h)anthracene ug/L <0.4 --
Benzo(g,h,i)perylene ug/L <0.4 --
1-Methylnaphthalene ug/L 3.5 --
2-Methylnaphthalene ug/L 3.8 --
Polychlorinated Biphenyls
Total PCB ug/L <3 300

 NOTES: 1.  MOE, Regulation 558, Schedule 4 - Leachate Quality Criteria.
                      2.  All depths are expressed as metres below ground surface (mbgs).

3.  "<" indicates concentration is below the laboratory detection limit.
4.  "--" indicates parameter not analyzed or not applicable.
5.  COMP 1 is a composite of samples SD-301A, SD-301B and SD-301C.
6.  Values in bold (XX.XX) exceed the applicable MOE Schedule 4 Criterion.
7.  Table to be read in conjunction with accompanying report.

RESULTS
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Sample Date:

TABLE VI

ANALYTICAL RESULTS FOR TOXICITY CHARACTERISTIC LEACHING PROCEDURE

Soil and Sediment Quality Assessment
Central Grand Marais Drain

Windsor, Ontario
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Table A-1 : Summary of Field Observations 

Segment 
Sample 

ID(1,2) 
Sample 

Depth (m) 

Sediment 
Thickness at 

Sample 
Location (m) 

Sample Description Observations 

Segment 
1 

SS-101 0.2 -- Dark brown sandy silty clay None 

SD-101 0-0.1 0.1 
Black sandy gravel some 

cobbles 
None 

SD-102 0-0.1 0.1 
Black sandy gravel some 

cobbles 
None 

Segment 
2 

SS-201 0.1 -- Brown sandy clayey silt None 

SD-201A 0.1 

1.7 

Black silty sand and gravel None 

SD-201B 0.3-0.4 Black silty clay and sand 
Sheen in water, 

strong odour 

SD-201C 1.5-1.7 Black silty clay trace sand 
Sheen in water, 

strong odour 

SD-202A 0.2 

1.8 

Black silty sand and gravel None 

SD-202B 0.4 Black silty sand and gravel Slight odour 

SD-202C 1.7-1.8 Black silty sand and clay 
Sheen in water, 

strong odour and 
staining in sample 

SD-203A 0.2 

0.6 

Black silty sand and gravel 
Sheen in water, 

strong odour 

SD-203C(3) 0.6 
Black silty sand with clay 

and gravel 
Sheen in water, very 

strong odour 

SD-204 0-0.2 0.4 
Black sandy silty clay trace 

gravel 
Sheen in water, very 

strong odour 

Segment 
3 

SD-301A 0-0.2 

2.1 

Black silty clay trace sand 
and vegetation 

Sheen in water, 
slight odour 

SD-301B 0.3-0.4 
Black silty clay trace sand 

and vegetation 
Sheen in water, 

slight odour 

SD-301C 2.0-2.1 
Black silty clay trace sand 

and vegetation 
Sheen in water and 

odour 

SD-302A 0.2 

2.1 

Black silty sand and clay 
with roots and vegetation 

Sheen in water, 
slight odour 

SD-302B 0.3-0.4 
Black silty sand and clay 
with roots and vegetation 

Sheen in water and 
odour 

SD-302C 2.0-2.1 
Black silty clay and 

vegetation 
Sheen in water and 

odour 
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Segment 
Sample 

ID(1,2) 
Sample 

Depth (m) 

Sediment 
Thickness at 

Sample 
Location (m) 

Sample Description Observations 

Segment 
4 

SS-401 0.2 -- 
Brown sandy silt some clay 

trace gravel and rootlets 
None 

SS-402 0.1 -- 
Brown silty sand some 

gravel trace rootlets 
None 

SS-403 0.2 -- 
Black silty sand and gravel 

trace rootlets 
None 

SS-404 0.2 -- 
Black silty sand some gravel 

trace rootlets 
None 

SD-401 0-0.3 0.9 
Grey and black silty clay 

with gravel 
Sheen in water and 

odour 

Segment 
5 

SS-501 0.2 -- 
Dry brown silty sand trace 

gravel 
None 

SD-501 0-0.2 0.03 
Thin layer of black sand and 

gravel over grey silty clay 
trace gravel 

None 

- Comp 1(4) 0-2.1 2.1 
Black silty clay trace sand 

and vegetation 
NA 

 
NOTES:  1) SS = Soil Sample, 

2) SD = Sediment Sample 
 3) SD-203b was not sampled due to the depth of the water 
 4) Comp 1 is a composite sample of SD-301a, b and c. 
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Table A-2: Exceedances of Soil and Sediment Quality Standards 

Segment 
No. 

Sample 
ID 

Sample 
Depth 

(m) 

Exceedances of 
Table 1 

Sediment Quality 
Standards 

 Exceedances of 
Table 1 

Soil Quality 
Standards 

 Exceedances of 
Table 3 

Soil Quality 
Standards 

M
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V
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C
s 

P
C

B
s

 

Segment 1 

SS-101 0.2 / / / / / ● ● ● ● ● ● ● ○ ○ ○ 

SD-101 0-0.1 ● ● / / ● ● ● ● ○ ○ ● ● ○ ○ ○ 

SD-102 0-0.1 ● ○ / / ● ● ○ ● / ○ ● ○ ○ / ○ 

Segment 2 

SS-201 0.1 / / / / / ● ● ● ○ ○ ● ● ○ ○ ○ 

SD-201A 0.1 ● ● / / ● ● ● ● ● ○ ● ● ○ ○ ○ 

SD-201B 0.3-0.4 ● ● / / ● ● ● ● ● ● ● ● ● ○ ○ 

SD-201C 1.5-1.7 ● ● / / ● ● ● ● ● ● ● ● ● ○ ○ 

SD-202A 0.2 ● ● / / ● ● ● ● ● ○ ● ● ○ ○ ○ 

SD-202B 0.4 ● ● / / ● ● ● ● ● ○ ● ● ○ ○ ○ 

SD-202C 1.7-1.8 ● ● / / ● ● ● ● ● ● ● ● ● ○ ● 

SD-203A 0.2 ● ● / / ● ● ● ● ○ ○ ● ○ ○ ○ ○ 

SD-203C 0.6 ● ● / / ● ● ● ● ○ ● ● ○ ○ ○ ○ 

SD-204 0-0.2 ● ● / / ● ● ● ● ● ● ● ● ● ● ○ 

Segment 3 

SD-301A 0-0.2 ● ● / / ● ● ● ● ● ● ● ● ● ○ ● 

SD-301B 0.3-0.4 ● ● / / ● ● ● ● ○ ● ● ● ● ○ ○ 

SD-301C 2.0-2.1 ● ● / / ● ● ● ● ● ● ● ● ● ○ ● 

SD-302A 0.2 ● ● / / ● ● ● ● ● ● ● ● ● ○ ● 

SD-302B 0.3-0.4 ● ● / / ● ● ● ● ○ ● ● ● ● ○ ○ 

SD-302C 2.0-2.1 ● ● / / ● ● ● ● ● ● ● ● ● ○ ● 

Segment 4 

SS-401 0.2 / / / / / ● ○ ○ ● ○ ● ○ ○ ○ ○ 

SS-402 0.1 / / / / / ● / ● ● / ● / ○ ○ / 

SS-403 0.2 / / / / / ● ● ● ● ○ ● ○ ○ ○ ○ 

SS-404 0.2 / / / / / ● / ● ● / ● / ○ ○ / 

SD-401 0-0.3 ● ● / / ● ● ● ● ● ● ● ○ ● ○ ● 

Segment 5 
SS-501 0.2 / / / / / ● ○ ● ○ ○ ○ ○ ○ ○ ○ 

SD-501 0-0.2 ● ○ / / ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Rev:AP/CES 

NOTES:  ○ = Sample analysed for one or more parameters, no exceedance identified. 

● = Measured concentration of one or more parameters exceeds applicable standard. 
/ = Sample not analysed for targeted parameters, no applicable standard, or sample not analysed for specific parameters. 

 



 

SOIL AND SEDIMENT QUALITY ASSESSMENT 
CENTRAL GRAND MARAIS DRAIN, WINDSOR, ONTARIO 

 

January 2013 
Report No. 12-1134-0179-R01  

 

APPENDIX B  
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