
 

May 2014 3277670 

Contaminant Investigation Report  

Yonge Subway Extension Project 
Train Storage Facility                    
Environmental Project Report Addendum 

  

Richmond Hill, Ontario 

Prepared For: Toronto Transit Commission 
and York Region Rapid Transit 
Corporation 



 

Contaminant Investigation Report 
Yonge Subway Extension Project 
Train Storage Facility Environmental Project Report Addendum 
MMM Group Limited  |  May 2014  |  3277670 

 

Table of Contents

 

 

 

 

 

 

Contaminant Investigation Report 

Yonge Subway Extension Project 
Train Storage Facility 

Environmental Project Report Addendum 

 

Richmond Hill, Ontario 

 

 

 

Prepared For 

Toronto Transit Commission and York Region Rapid 
Transit Corporation 

 
 
 
 
 
 
 
 
 
MMM Group Limited 
May 2014 
3277670 



 

Contaminant Investigation Report 
 Yonge Subway Extension Project 

Train Storage Facility Environmental Project Report Addendum  
MMM Group Limited  |  May 2014  |  3277670 

 

Table of Contents

EXECUTIVE SUMMARY 

MMM Group Limited (MMM) was retained by the Toronto Transit Commission and York Region 

Rapid Transit Corporation to complete a contaminant investigation for a proposed 14 Train 

Storage Facility (TSF) in the vicinity of the Richmond Hill Centre.  

The Study Area for the contaminant investigation is an area within the northern portion of the 

Town of Richmond Hill lands, located north of Bantry Avenue and the northern limit of Coburg 

Crescent (herein referred to as the “Study Area”). The northern part of the TSF is proposed to 

be installed within the Study Area. No drilling or sampling was completed by MMM south of 

Bantry Avenue, due to difficulties in locating a storm sewer, which is present in the landscaped 

area east of the commercial plaza. 

The purpose of this contaminant investigation is to assess soil and groundwater quality within 

the upper 10 m of the Study Area and to provide recommendations for additional contaminant 

investigations to be completed at the preliminary and detail design stages, as necessary. 

Several investigations have been completed for the project, focused predominantly on the 

geotechnical aspects. The environmental report available for MMM’s review was a 

Contamination Overview Study (COS), completed by MMM for the project in May 2013. The 

Study Area of the COS was defined as a 250 m buffer zone around the footprint of the TSF. 

Several areas of potential environmental concern (APECs) were identified to be present in the 

Study Area of the COS. This included six (6) APECs with high potential for contamination and 

several APECs with moderate potential for contamination. None of the identified APECs with the 

high potential for contamination were found to be present within a close proximity of the 

proposed TSF. Therefore, no additional environmental investigations were recommended by 

MMM to be completed for the project with respect to this classification. 

In regards to APECs with moderate potential for contamination in the Study Area, the COS 

recommended to carry out Phase I and/or Phase II Environmental Site Assessments for those 

properties where property acquisitions are to take place in support of the project. Based on 

available information for the COS, the properties/areas likely to be impacted by the project were 

anticipated to be the railway corridor present to the east of the proposed TSF. For the rest of 

moderate APECs (i.e., where no property acquisitions is to occur), the COS recommended 

carrying out a soil contaminant investigation in areas where excavation may be required, to 

evaluate soil quality and soil management options for the TSF construction.  

The fieldwork for this contaminant investigation consisted of advancing five (5) boreholes and 

installation of two (2) monitoring wells in the Study Area, in July 2013. The field work was 

completed by MMM’s field staff with due regard to generally accepted environmental field 
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protocols, in general accordance with applicable CSA guidelines and the MOE’s “Guidance on 

Sampling and Analytical Methods for Use at Contaminated Sites in Ontario (MOE, 1996) and 

the protocol included in O. Reg. 153/04, as amended (July 2011).  

Soil samples retrieved during drilling were collected for evaluation of the hydrogeological 

conditions and pre-screened for signs of potential contamination. Soil samples collected within 

each borehole were tested for Total Organic Vapours using a Photo-ionization Detector Mini-

Rae 3000. The samples with the high vapour readings were selected for analysis of 

concentrations of Volatile Organic Compounds (VOCs), Petroleum Hydrocarbons (PHCs) 

including fractions F1 to F4 and BTEX (i.e., benzene, toluene, ethylbenzene and xylenes).  

Selected soil samples were submitted to a Maxxam Analytics Inc. (Maxxam) laboratory for 

analysis of concentrations of metals/inorganic parameters, Polycyclic Aromatic Hydrocarbons 

(PAHs) and VOCs. 

Groundwater samples were collected by MMM from wells MW4 and MW5 on April 16, 2014.  

Groundwater samples were analyzed for concentrations of metals/inorganic parameters, PHCs, 

and VOCs. 

Comparison of the soil analytical results to the Ministry of the Environment (MOE) Table 1 and 3 

ICC Standards for fine textured soils showed concentration of PHC F4 of 180 µg/g exceeding 

the MOE Table 1 Standard of 120 µg/g but meet the MOE Table 3 Standard of 6,600 µg/g. The 

rest of parameters meet the MOE Table 1 and 3 Standards. 

The groundwater analytical results identified concentrations of molybdenum, uranium and 

vanadium exceeding the MOE Table 1 Standards but meeting the MOE Table 3 standards. 

Concentrations of molybdenum were 150 and 27 µg/L in MW4 and MW5, above the MOE Table 

1 Standard of 23 µg/L but below the MOE Table 3 Standard of 9,200 µg/L. Concentration of 

uranium of 58 µg/L exceeded the MOE Table 1 Standard of 8.9 µg/L in MW4; concentration of 

vanadium of 5.2 µg/L was above the MOE Table 1 of 3.9 µg/L in MW5. It is believed that 

elevated concentrations of molybdenum, uranium and vanadium in shallow groundwater may be 

natural-occurring. The rest of tested parameters (i.e., inorganic parameters, VOCs and PHCs) 

meet the MOE Table 1 and 3 Standards. 

Based on results of the contaminant investigation, MMM provides the following 
recommendations: 

♦ Soil and groundwater quality should be evaluated for the area where the Train Storage 

Facility is proposed to be constructed south of Bantry Avenue. This area was not evaluated 

in this contaminant investigation due to difficulties in locating a storm sewer in the 

landscaped area; 
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♦ It is recommended to develop a management plan to deal with excess materials to be 

generated during the construction phase of the project. This plan should develop a sampling 

program to collect soil confirmatory samples for evaluation of options for soil re-use, 

recycling or disposal, as recommended in the MOE`s Guide for Best Management Practices 

for Soil Management (MOE, 2014) and according to applicable regulations; 

♦ Based on results of the groundwater investigation completed for the TSF, a dewatering 

program is likely required for groundwater control during the TSF construction. Detailed 

hydrogeological investigations and geotechnical assessments should be completed to 

provide mitigation measures for the groundwater control during dewatering activities; 

♦ Additional groundwater sampling should be completed in wells MW4 and MW5 and wells to 

be installed during future investigations in the area south of Bantry Avenue, to provide 

recommendations for groundwater discharge options during dewatering for the TSF 

construction. 
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1.0 INTRODUCTION 

MMM Group Limited (MMM) was retained by the Toronto Transit Commission and York Region 

Rapid Transit Corporation to complete a contaminant investigation for a proposed 14 Train 

Storage Facility (TSF) in the vicinity of the Richmond Hill Centre. The TSF is proposed to be 

built approximately between 0.6 km north of High Tech Road and 0.1 km north of Edgar Avenue 

and 25 m west of the existing CN/GO railway corridor on lands currently owned by the Town of 

Richmond Hill. 

The Study Area for the contaminant investigation is an area within the northern portion of the 

Town of Richmond Hill lands, located north of Bantry Avenue and the northern limit of Coburg 

Crescent (herein referred to as the “Study Area”). The northern part of the TSF is proposed to 

be installed within the Study Area (Figure 1). No drilling or sampling was completed by MMM 

south of Bantry Avenue, due to difficulties in locating a storm sewer, which is present in the 

landscaped area east of the commercial plaza. 

Several investigations have been completed for this project to date. Golder Associates Ltd. 

(Golder) has completed several preliminary geotechnical investigations for the project since 

2008. A Contamination Overview Study and a Groundwater Assessment were completed by 

MMM for the project in May 2013 and April 2014, respectively. Selected sections of these 

investigations have been included in this report. 

1.1 Project Background 

This investigation was completed for the Yonge Subway Extension (YSE) project. The objective 

of the project is to extend the existing Yonge Subway from its current terminus at Finch Station 

in the City of Toronto to approximately Highway 7 (Richmond Hill Centre) in the Town of 

Richmond Hill. In 2009-2010, the Toronto Transit Commission (TTC) reviewed the subway rail 

yard needs for the Yonge Subway to the year 2030, and determined that the train car fleet 

would grow from 62 trains to a total of 88 trains. This in turn, led to the conclusion that an 

additional 14-train storage capacity would be required for overnight storage of a portion of the 

additional vehicles, and a yard property should be purchased in the vicinity of the Richmond Hill 

Centre to accommodate the fleet growth beyond the year of 2030.  

The requirement for the train storage at the north end of the Yonge line was identified by the 

TTC after the original YSE Transit Project Assessment Process (TPAP) was completed and 

approved by the Ministry of Environment (MOE). The implementation of the Train Storage 

Facility is subject to an Addendum to the previous assessment under the TPAP and that 

assessment is documented under a separate cover in an Environmental Project Report (EPR) 
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Addendum. A detailed project history is provided in the draft Environmental Project Report 

Addendum dated April 2014.  

It is understood that underground portions of the YSE will be constructed using tunnelling with 

the tunnel ingress point located at Richmond Hill Centre in the middle of a parking lot.  The TSF, 

however, will be constructed using a cut-and-cover method (MMM (a), April 2014). 

1.2   Project Description 

The proposed Train Storage Facility requires an underground extension of the Yonge Subway 

of approximately 800 m beyond the end of the approved Richmond Hill Centre Station, northerly 

along the west side of the CN rail corridor. The storage facility itself would be comprised of three 

parallel tracks to accommodate additional storage capacity, side-by-side in a triple box structure 

along the west side of the GO/CN rail corridor. The box structure would be approximately 21 m 

wide and 6 m tall, generally located at a depth from surface of approximately 14-20 m (top of 

structure/ bottom of structure). The structure would be approximately 700 m long. 

In addition to the underground vehicle storage facility, a number of supporting surface facilities 

will be required, including maintenance operators and electrical services building, a ventilation 

shaft and drop shaft, an Emergency Exit Building, and a parking lot for 25-30 spaces.  

1.3 Purpose of Study 

The purpose of this contaminant investigation is to assess soil and groundwater quality within 

the upper 10 m of the Study Area and to provide recommendations for additional contaminant 

investigations to be completed at the preliminary and detail design stages, as necessary. 

1.4 Scope of Work 

The scope of work for the study included the tasks described below. 

♦ Background Information Review: 

This included reviewing geological, topographical and physiographic maps and environmental 

background reports available for the Study Area and surrounding areas. 

♦ Subsurface Investigation: 

This included advancement of five (5) boreholes and installation of two (2) monitoring wells by a 

drilling contractor in the Study Area under MMM’s supervision in July 2013.   

♦ Sampling and Analyses: 
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This included collection and submission of soil and groundwater samples to Maxxam Analytics 

Inc. laboratory (Maxxam).  Soil samples were collected by MMM staff during the borehole 

advancement in July 2013.  Representative soil samples were submitted to Maxxam for analysis 

of soil texture; inorganic parameters; concentrations of metals; petroleum hydrocarbons (PHCs) 

including fractions F1 to F4, benzene, toluene, ethylbenzene and xylene (BTEX); volatile 

organic compounds (VOCs) and polycyclic aromatic hydrocarbons (PAHs).   

Groundwater samples were collected by MMM Group and submitted to Maxxam for analysis of 

inorganic parameters, metals, PHCs (F1 to F4 and BTEX) and VOCs in April 2014.  

♦ Data Assessment and Reporting: 

Results of soil and groundwater analyses were compared to Tables 1 and 3 of the MOE Site 

Specific Standards for fine-textured soils. Results of the background information review, drilling 

details and analytical results are presented in this report.  

1.5 Applicable Site Condition Standards 

The contaminant investigation was undertaken in general accordance with Canadian Standards 

Association (CSA) Standard Z769-00 (Phase II ESA) pursuant to Ontario Regulation 153/04 

(O.Reg. 153/04), as amended.  It should be noted that this investigation is not in support of a 

Record of Site Condition pursuant to O. Reg. 153/04, as amended. 

Generic site condition standards established by MOE in the document titled “Soil, Groundwater 

and Sediment Standards for Use under Part XV.1 of the Environmental Protection Act” (MOE, 

April 2011) (the “Standard”) were used to assess soil and groundwater quality in the Study Area.  

The Study Area is not a sensitive site as defined in O. Reg. 153/04 and is municipally serviced.  

Therefore, MOE Table 3 Standards established for non-potable groundwater conditions for 

industrial/commercial/community (ICC) land uses with fine-textured soil were considered to be 

applicable for the Study Area.  

For comparison purposes, results of this assessment were also compared to MOE Table 1 

Standards, since soils that MOE Table 1 Standards have no off-site disposal/re-use restrictions. 

2.0 BACKGROUND INFORMATION 

2.1 Description of Study Area 

As described in Section 1.0, the Study Area is located between north of Bantry Avenue and the 

northern limit of Coburg Crescent, and 25 m west of the existing CN/GO railway corridor.  The 
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Study Area is surrounded primarily by residential developments. The CN/GO railway corridor is 

present to the east of the Study Area (Figure 1).  

2.2 Topography and Drainage 

The topography within the Study Area is flat to gently sloping. Based on design drawings 

provided for the Train Storage Facility (MMM, January 2014), the ground surface elevations 

along the TSF alignment increase from approximately 206 metres above sea level (masl) to 

approximately 209 masl from Bantry Avenue to near Coburg Crescent.  

The Study Area is located within the Don River Watershed.  The East Don River crosses Yonge 

Street approximately 1.5 km south of the Highway 407 interchange, with a tributary crossing 

directly though (underneath) the interchange.  Pomona Mills Creek, enclosed in an underground 

pipe, crosses the TSF from east to west before it flows outside of the railway’s Right of Way to 

the west and then flows south to join the East Don River. 

Stormwater run-off within the Study Area is from urban and natural areas in transition to urban 

land use. Stormwater is conveyed through storm sewers in the urban areas and ditches in the 

natural areas, respectively. All stormwater is eventually discharged into surface water courses 

draining into the East Don River. On the regional scale, water from the Don River is eventually 

discharged into Lake Ontario. 

2.3  Physiography 

According to Chapman and Putnam’s “The Physiography of Southern Ontario, Third Edition” 

(1984), the Study Area is located within the physiographic region known as the Peel Plain. The 

Peel Plain is a level-to-undulating tract of clay soils and covers an area of 300 square miles 

across the central portions of the Regional municipalities of York, Peel and Halton. The ground 

surface within the Peel Plain slopes toward Lake Ontario with elevations ranging between 152 

to 213 masl.  Deep valleys have been cut across this plain by rivers and water courses.  Much 

of the Peel Plain has been modified by a veneer of clay soils, which occasionally, when deep 

enough, have been observed to be varved. The water supply within the Plain is generally poor 

and the high degree of evaporation from the deforested clay surface limits the adequate 

recharge of groundwater (Chapman and Putnam, 1984). 

2.4 Regional Geology 

According to the Ontario Geological Survey mapping “The Surficial Geology of Southern 

Ontario” (OGS, 2010), glaciolacustrine deposits of silt and clay with minor sand content are 
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present within the Study Area. The glaciolacustrine deposits generally form a thin veneer over 

the underlying deposits, although they can be several meters thick. The youngest deposits 

present beneath the glaciolacustrine deposits and sometime exposed at the surface in the 

watershed of Don River is Halton Till. It is a sandy silt to clayey silt till interbedded with silt, clay, 

sand and gravel. The Halton Till is a 3 to 6 m thick aquitard unit (TRCA, 2009).  

Deposits that correlate to the The Oak Ridges Moraine (ORM) may potentially be present in the 

Study Area. The ORM sediments are arranged from coarse to fine in a down flow direction and 

vertically up section. Rhythmically interbedded fine sands and silts are the predominant 

sediments, but coarse, diffusely-bedded sands and gravel may also be present locally. The 

ORM aquifer sits on the Newmarket Till and lower sediments (TRCA, 2009). 

The Newmarket (Northern) Till is a dense silty sand diamicton up to 60 m thick and has been 

traced to be present beneath the ORM unit. It contains 2-5 cm thick interbeds of sand and silt, 

boulder pavements, fractures and joints. Discontinuous sand beds up to 1-2 m thick may also 

be present in this unit (TRCA, 2009). The Newmarket Till is an over-consolidated aquitard unit. 

The underlying bedrock in the Study Area is mapped as grey to black shale interbedded with 

limestone and siltstone layers of the Georgian Bay Formation and limestone of the Simcoe 

Group (OGS, 1991).   

2.5 Study Area Geology 

As described in Section 1.0, several preliminary geotechnical investigations were completed by 

Golder for the project. During these investigations, nested wells BH 126A/B and 128 A/B were 

installed in the southern and northern portions of the proposed TSF (Figure 2). 

The borehole logs from the groundwater and the contaminant investigations indicate that a 1.4 

to 3.7 m thick fill is present in the central and northern portion of the proposed TSF below the 

topsoil layer. The native soils in the Study Area consist of clayey silt to silty clay till, sandy silt to 

silt, sand to silty sand, silty clay to clayey silt and sand and gravel. 

The till seems to be interbedded with deposits of silty clay to clayey silt at shallow depths down 

to 13.3 m in the northern portion of the Study Area. Silty clay to clayey silt deposit was found to 

be present at the depth of 19.4 to 22.3 mbgs and below 20.9 mbgs in the northern portion of the 

Study Area. Deposits of sandy silt, sand and silt and silt deposits are distinct at the depths of 4.9 

to 8.7 mbgs, 11.7 to 14.9 mbgs, 27.0 to 29.9 mbgs and below 31.2 mbgs in the central portion 

of the Study Area. 
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Deposits of sand to silty sand were encountered at the shallow depths in the northern portion of 

the Study Area. These deposits are also present at the depths of 8.7 to 11.7 mbgs and at the 

depth of 26.0 to 27.0 mbgs in the central portion of the Study Area. 

2.6 Groundwater Elevations 

Static groundwater levels at Monitoring Wells MW4 and MW5 were measured by MMM in March 

and April 2014. Information from the monitoring events is presented in Table 1. As can be seen 

from Table 1, the shallow groundwater is present at depths of 7.6 to 8.3 mbgs within the Study 

Area. Additional monitoring wells are required to be installed to understand the flow direction of 

shallow groundwater in the Study Area. 

Table 1: Depth to Groundwater in Study Area 

Monitoring 
Well ID 

Well 
Depth  
(mbgs) 

Depth to GW 
(mbgs) – March 27, 

2014 

GW Elev (masl) 
– March 27, 

2014 

Depth to GW 
(mbgs) – April 16, 

2014 

GW Elev (masl) 
– April 16, 2014 

MW4 9.75 8.07 200.02 7.60 200.49 

MW5 11.28 8.32 200.30 7.87 200.74 

2.7 Background Environmental Reports 

Several investigations have been completed for the project, focused predominantly on the 

geotechnical aspects. The environmental report available for MMM’s review was a 

Contamination Overview Study (COS), completed by MMM for the project in May 2013. The 

Study Area of the COS was defined as a 250 m buffer zone around the footprint of the TSF. The 

purpose of the COS was to identify properties/areas with actual and/or potential contamination 

that may impact the design and construction of the TSF. The COS consisted of reviewing 

environmental records and completing a site reconnaissance. 

Several areas of potential environmental concerns (APECs) were identified to be present in the 

Study Area of the COS. This included six (6) APECs with high potential for contamination and 

several APECs with moderate potential for contamination. None of the identified APECs with the 

high potential for contamination were found to be present within a close proximity of the 

proposed TSF. Therefore, no additional environmental investigations were recommended by 

MMM to be completed for the project with respect to this classification. 

In regards to APECs with moderate potential for contamination in the Study Area, the COS 

recommended to carry out Phase I and/or Phase II Environmental Site Assessments for those 
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properties where property acquisitions are to take place in support of the project. Based on 

available information for the COS, the properties/areas likely to be impacted by the project were 

anticipated to be the railway corridor present to the east of the proposed TSF. For the rest of 

moderate APECs (i.e., where no property acquisitions is to occur), the COS recommended 

carrying out a soil contaminant investigation in areas where excavation may be required, to 

evaluate soil quality and soil management options for the TSF construction.  

2.8 Potential Contaminants of Concern 

As described above, the COS completed for the project identified areas with potential areas for 

contamination. Potential contaminants of concern for this investigation may include 

metals/inorganic parameters, PHCs (F1-F4 and BTEX), PAHs and VOCs. 

3.0 FIELD WORK METHODOLOGY 

The field work for the contaminant investigation consisted of advancing five (5) boreholes and 

installation of two (2) monitoring wells in the Study Area (Figure 2), in July 2013. The field work 

was completed by MMM’s field staff with due regard to generally accepted environmental field 

protocols, in general accordance with applicable CSA guidelines and the MOE’s “Guidance on 

Sampling and Analytical Methods for Use at Contaminated Sites in Ontario (MOE, 1996) and 

the protocol included in O. Reg. 153/04, as amended (July 2011).  

3.1 Media Investigated 

Both soil and groundwater quality was investigated within the Study Area as part of this 

contaminant investigation.  The soil quality was assessed through recovery of soil samples 

during the borehole advancement.  Soil samples were collected at regular depth intervals to 

allow the characterization of physical soil properties and signs of potential contamination, 

documented in the boreholes logs.  The groundwater samples were collected in monitoring 

wells MW4 and MW5 in April 2014.  Detailed description of analyses completed for soil and 

groundwater samples is presented in Section 3.7. 

3.2 Drilling Details 

The borehole advancement and well installation for this investigation was completed by Walker 

Drilling Ltd., a certified well drilling contractor, under MMM’s supervision on July 24 and 25, 

2013.  In the initial scope of work, eleven (11) boreholes were planned to be advanced and five 

(5) out of eleven monitoring wells were planned to be installed in vicinity of the TSF. However, 

only boreholes north of Bantry Avenue were advanced due to difficulties locating a storm sewer 
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south of Bantry Avenue. The original names were kept for boreholes and wells advanced north 

of Bantry Avenue.  

All five (5) boreholes BH4, MW4, BH5, MW5 and BH6 were advanced using a track mounted 

drilling rig Geoprobe 7822DT, equipped with hollow stem augers.  Soil samples were retrieved 

from each borehole at semi-continuous intervals of 0.6 m (2 feet) using split spoons. 

3.3 Soil Sampling 

Soil samples retrieved during drilling were collected for evaluation of the hydrogeological 

conditions and pre-screened for signs of potential contamination. Soil samples were recovered 

from split spoons and placed in labeled polyethylene bags for the field screening.  For screening 

purposes, a portion of each sample was maintained in an undisturbed condition and the balance 

of the sample was broken up into small pieces to release soil vapours.   

The vapour readings were measured and selected soil samples were jarred in laboratory 

supplied bottles for submission to the Maxxam Analytics Inc. (Maxxam) laboratory, located in 

Mississauga, Ontario.  For samples considered for BTEX analysis, the undisturbed portion of 

the sample was recovered from each bag and carefully placed in a laboratory-prepared vial 

containing a measured amount of methanol.   

3.4 Field Screening Measurements 

Soil samples collected within each borehole were tested for TOVs using a Photo-ionization 

Detector Mini-Rae 3000. The purpose of the screening was to evaluate whether combustible 

(e.g., petroleum) or volatile (e.g., solvents) compounds are present in the recovered samples.  

The TOV readings were gathered at the end of each day once the samples had acclimatized to 

indoor ambient temperature.  The TOV readings for all collected soil samples are presented in 

the borehole logs (Appendix A).   

The soil samples with the higher vapour readings were selected for analysis of concentrations of 

VOC, PHCs and BTEX.  Screened samples were submitted to Maxxam’s lab under a chain of 

custody.   

3.5 Installation of Monitoring Wells 

Installation of monitoring wells MW4 and MW5 was completed as follows:  

♦ Each monitoring well was constructed using a 51 mm diameter well screen and Schedule 40 

PVC riser pipe;   
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♦ The well screen intervals were chosen to be 1.5 m (5 feet) long with a No. 10 slot size 

screen;   

♦ Sand pack was placed around the well screen to the outer diameter of 20 cm and the sand 

pack was extended to 0.3 m above the top of the screen; 

♦ A bentonite seal was then placed around the PVC riser pipe up to within 0.3 m of the ground 

surface;  

♦ Well caps were placed on the top of PVC wells; and  

♦ Monitoring wells were completed using steel monuments.   

Installation of monitoring wells was completed in accordance with O. Reg. 903.  Groundwater 

levels were observed in the monitoring wells upon completion and were measured upon return 

site visits on March 27, 2014 and April 16, 2014. 

3.6 Groundwater Sampling 

MMM collected groundwater samples in monitoring wells MW4 and MW5 on April 16, 2014.  To 

collect samples representative of the screened formation, each monitoring well was purged at 

least three (3) volumes of the well volume.  The water quality parameters, including pH, 

temperature, electrical conductivity and concentrations of total dissolved solids, were monitored 

using a YSI water quality meter (Model 556) during the well purging. The water levels in the 

wells were allowed to recover prior to collecting groundwater samples. The groundwater 

samples were then collected in laboratory-supplied bottles, placed on ice and delivered to 

Maxxam`s laboratory the same day. 

3.7 Analytical Testing 

Soil samples collected during advancement of boreholes on July 24 and 25, 2013 were selected 

for the chemical analysis using olfactory information in the field notes, targeted sampling 

intervals and measured TOV readings. A plan of soil samples selected for the chemical 

analyses is shown in Table 2. 

It should be noted that the borehole BH6 was originally named as “BH7” and changed to “BH6” 

at later stages of the contaminant investigation. References in Certificates of Analyses for soil 

samples collected at BH6 refer to the old name of this borehole (i.e., BH7). 

The soil samples were put on ice and delivered to Maxxam laboratory the same day. Maxxam is 

a laboratory accredited by the Canadian Association for Laboratory Accreditation (CALA) for the 

requested soil and groundwater analyses.   



 
 
 
 

Contaminant Investigation Report 
 Yonge Subway Extension Project 

Train Storage Facility Environmental Project Report Addendum 
MMM Group Limited  |  May 2014 |  3277670 

 

10

Groundwater samples were collected following recovery of purged water in MW4 and MW5 on 

April 16, 2014. These samples were submitted for analyses of metals, inorganic parameters, 

VOC and PHCs (F1 to F4 and BTEX). Due to high silt content and limited recovery of 

groundwater in MW4 and MW5 following purging, analysis for concentrations of mercury in 

groundwater was not completed. 

Table 2: Sampling Analysis Plan for Soil Samples 

Sample ID 
Sample Depth 

(mbgs) 
Field Vapour 

Readings
1
 

Metals and 
Inorganics 

PHCs/ 
BTEX 

VOCs PAHs 

BH6 

0-0.6 0 X       

2.2-2.8 0     X   

3-3.6 0 X       

4.1-4.4 0   X     

4.5-5.1 0       X 

BH4 

0-0.6 0   X   X 

0.7-1.3 0 X       

2.2-2.5 0.2     X
2
   

3.8-4.3 0 X       

BH5 

0.7-1.3 0 X
2
       

1.5-2.1 0   X   X 

6.4-6.7 0     X   

8.3-8.9 0 X
2
       

MW4 

0-0.6 4.1   X X   

0.7-1.3 4.1 X       

1.5-2.1 0.8       X
2
 

3.8-4 1.3       X
2
 

8.3-8.7 0 X       

MW5 

0.7-1.3 0 X       

2.5-2.8 2     X X 

3-3.6 0.8       X 

3.8-3.9 1.5   X     

8.3-8.9 0 X       

Notes: 

1. Total Organic Vapours were measured using a PID calibrated to isobutylene (ppm); 

2. A duplicate sample was collected at this location. 

mbgs = meters below ground surface 
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3.8 Residue Management Procedures 

Soil cuttings from drilling operations were collected and contained in one drum and stored within 

the Study Area.  Minimal volumes of purge water were generated and this water was added to 

the void spaces within the soil drums.  Equipment wash fluids were contained and removed by 

the drilling contractor as part of the drilling scope of work.   

3.9 Quality Assurance and Quality Control Measures 

Quality assurance and quality control of the soil and groundwater samples was monitored and 

maintained in a number of ways: 

♦ The field investigations followed MMM’ standard operating procedures for soil and 

groundwater sampling; 

♦ Samples were given unique identifications as they were collected, identifying the project 

number, date, sampling location and depth. The sample numbers were recorded in field 

notes for each location; 

♦ Sample containers provided by the laboratory were used and laboratory requirements for 

sample size, container type, preservatives and filtering were followed; 

♦ Split spoons were washed by the drilling contractor between drilling intervals in a solution 

containing Alconox to prevent cross-contamination of the recovered soil samples; 

♦ Nitrile gloves were used by the MMM’s field technician while handling soil samples, and 

were changed for each sample; 

♦ Non-disposable sampling equipment was cleaned using Alconox, following each use; 

♦ A chain-of-custody form was filled out for the samples prior to submitting the samples to the 

laboratory.  The chain-of-custody documented sample movement from collection to receipt 

at the laboratory and provided sample identification, requested analysis and conditions of 

samples upon arrival at the laboratory (e.g., temperature, container status, etc.); 

♦ Soil samples were randomly selected by the MMM field staff for duplicate testing.  For the 

requested analyses, one duplicate sample for analysis was selected for every five (5) 

samples submitted to the lab; 

♦ Field monitoring equipment was calibrated according to manufacture requirements prior to 

the site visit including on-site calibration; 
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♦ Samples were randomly selected by the laboratory for internal Quality Assurance checks 

including blanks and matrix spikes.  Generally, one sample for every ten samples submitted 

was checked.  For each parameter, there is an acceptable upper and lower limit for the 

measured concentration of the parameter.  Measured concentrations of analyzed samples 

must fall within the upper and lower acceptable limits in order for the sample to be valid.  If a 

result exceeds the upper or lower acceptable limits, the sample must be re-analyzed. Upper 

and lower acceptable limits for each analyzed parameter is presented in Certificates of 

Analysis (Appendix B and C). 

4.0 EVALUATION OF RESULTS 

This section presents results of the soil analysis and the sample QA/QC program completed for 

the Study Area.  For the purposes of this study, all soil samples were compared to the following 

set of standards: 

♦ Table 1 of the MOE Site Condition Standards (SCS) under Ontario Regulation 153/04, as 

amended.  MOE Table 1 SCS are suitable for Full Depth Background Site Conditions for all 

property uses and soil textures. Soils that meet MOE Table 1 SCS have no off-site 

disposal/re-use restrictions; and 

♦ Table 3 of the MOE SCS under Ontario Regulation 153/04 as amended. Table 3 SCS are 

suitable for Generic Conditions for all property uses and soil textures in non-potable 

groundwater conditions. The SCS applicable for the Study Area are Table 3 standards for 

industrial/commercial/community (ICC) land uses (i.e., the train storage facility) and fine-

textured soils. Results of the soil texture analysis are provided below. 

4.1 Soil Texture 

Selected soil samples were submitted to Maxxam for the soil texture analysis.  The results have 

indicated that the soils within the Study Area have a fine texture, as shown in Table 3 below. 

Table 3: Summary of Analytical Results for Soil Texture 

Borehole ID 

Units 

BH4(10-12') MW4(2'.5-4'.5) 

Depth (mbgs) 3.0 – 3.7  0.7 – 1.3   

Maxxam work order SK6012 SK6022 

Sampling Date 25/07/2013 25/07/2013 

Grain Size   FINE FINE 

Sieve - #200 (<0.075mm) % 61 71 

Sieve - #200 (>0.075mm) % 39 29 
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4.2 Results of Soil Field Screening 

As described in Section 3.4, soil samples collected within each borehole were tested for TOVs 

using a PID.  The results of the soil field screening indicated that TOV readings for boreholes 

advanced within the Study Area ranged between 0.0 parts per million (ppm) to 4.1 ppm, with 

background concentrations in ambient air being zero.   

The TOV readings obtained during the field screening indicate that vapour concentrations are 

low.  This is consistent with visual and olfactory observations. At each borehole location, a 

sample representing the highest PID reading was submitted for analysis of concentration of 

PHC and/or BTEX in soil samples. PID readings were also used in choosing samples for the 

VOC analyses. The highest reading of 4.1 ppm was in the soil sample collected at the depth of 

0 mbgs to 1.3 mbgs in MW4.   

4.3 Soil Sampling Results 

Detailed tables with soil sampling results collected during this investigation are presented in 

Appendix B. This includes results for metals and inorganic parameters (Table B1), PHCs 

(Table B2) and PAHs (Table B3) and VOCs (Table B4). 

Comparison of the soil analytical results to the MOE Table 1 and 3 ICC Standards for fine 

textured soils showed concentration of PHC F4 of 180 µg/g exceeding the MOE Table 1 

Standard of 120 µg/g but meeting the MOE Table 3 Standard of 6,600 µg/g in the sample 

collected in MW4 at the depth of 0 to 0.6 m. The rest of parameters meet the MOE Table 1 and 

3 Standards. A Certificate of Analysis for collected soil samples is provided in Appendix B. 

4.4 Groundwater Sampling Results 

The groundwater samples were analyzed for metals, inorganic parameters, PHCs (F1 to F4 and 

BTEX) and VOCs.  Analytical results are presented in the following tables: metals and inorganic 

parameters (Table C1), PHCs/BTEX (Table C2) and VOCs (Table C3). A Certificate of Analysis 

for collected groundwater samples is provided in Appendix C. 

Comparison of the groundwater analytical results to the MOE Table 1 and 3 Standards identified 

concentration of molybdenum, uranium and vanadium exceeding the MOE Table 1 Standards 

but meet the MOE Table 3 standards. Concentrations of molybdenum were 150 and 27 µg/L in 

MW4 and MW5, above the MOE Table 1 Standard of 23 µg/L but below the MOE Table 3 

Standard of 9,200 µg/L. Concentration of uranium of 58 µg/L exceeded the MOE Table 1 

Standard of 8.9 µg/L in MW4; concentration of vanadium of 5.2 µg/L was above the MOE Table 
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1 Standard of 3.9 µg/L in MW5. It is believed that elevated concentrations of molybdenum, 

uranium and vanadium in shallow groundwater may be naturally-occurring. 

5.0 DISCUSSION OF FINDINGS AND RECOMMENDATIONS 

The following is a summary of results obtained during this contaminant investigation: 

♦ The Study Area for a contaminant investigation is an area within a 250-m radius of the 

proposed northern portion of the TSF, located approximately 0.2 m south of Bantry Road 

and 0.1 km north of Edgar Avenue. The Study Area is surrounded by residential lands and 

commercial properties. The CN/GO railway corridor is present to the east of the Study Area; 

♦ The shallow groundwater is present at depth of 7.6 to 8.3 mbgs in the Study Area. Additional 

monitoring wells are required to be installed to understand the flow direction of shallow 

groundwater; 

♦ A Contamination Overview Study (COS) completed by MMM for the project in May 2013 

identified areas of potential environmental concerns (APECs) within the Study Area;  

♦ None of the identified APECs with the high potential for contamination were found to be 

present within a close proximity of the proposed TSF. Therefore, no additional 

environmental investigations were recommended by MMM to be completed for the project 

with respect to this classification; 

♦ In regards to APECs with moderate potential for contamination, the COS recommended to 

carry out Phase I and/or Phase II Environmental Site Assessments for those properties 

where property acquisitions are to take place in support of the project. Based on available 

information, the properties/areas likely to be impacted by the project is the railway corridor 

present to the east of the proposed TSF; 

♦ For the rest of moderate APECs (i.e., where no property acquisitions is to occur), the COS 

recommended carrying out a soil contaminant investigation in areas where excavation may 

be required, to evaluate soil quality and soil management options for the TSF construction; 

♦ The borehole advancement was completed by Walker Drilling Ltd., a certified well drilling 

contractor, under MMM’s supervision on July 24 and 25, 2013.  Soil samples retrieved 

during drilling were collected for evaluation of the hydrogeological conditions and pre-

screened for signs of potential contamination;  

♦ Soil samples collected within each borehole were tested for Total Organic Vapours (TOVs) 

using a Photo-ionization Detector (PID) Mini-Rae 3000. The samples with the higher vapour 

readings were selected for analysis of concentrations of PHCs (F1 to F4 and BTEX).  
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Selected soil samples were submitted to a Maxxam laboratory for analysis of concentrations 

of metals/inorganic parameters, PHCs and VOCs; 

♦ Groundwater samples were collected by MMM on April 16, 2014.  Groundwater samples 

from MW4 and MW5 were analyzed for concentrations of metals/ inorganic parameters, 

PHCs, and VOCs; 

♦ Comparison of the soil analytical results to the MOE Table 1 and 3 ICC Standards for fine 

textured soils showed concentration of PHC F4 of 180 µg/g exceeding the MOE Table 1 

Standard of 120 µg/g but meeting the MOE Table 3 Standard of 6,600 µg/g, in the sample 

collected in MW4 at the depth of 0 to 0.6 m. The rest of parameters are below the MOE 

Table 1 and 3 Standards; 

♦ Comparison of the groundwater analytical results to the MOE Table 1 and 3 Standards 

identified concentration of molybdenum, uranium and vanadium exceeding the MOE Table 1 

Standards but meeting the MOE Table 3 standards. Concentrations of molybdenum were 

150 and 27 µg/L in MW4 and MW5, above the MOE Table 1 Standard of 23 µg/L but below 

the MOE Table 3 Standard of 9,200 µg/L. Concentration of uranium of 58 µg/L exceeded the 

MOE Table 1 Standard of 8.9 µg/L in MW4; concentration of vanadium of 5.2 µg/L was 

above the MOE Table 1 Standard of 3.9 µg/L in MW5. It is believed that elevated 

concentrations of molybdenum, uranium and vanadium in shallow groundwater may be 

natural-occurring; 

Based on results of this contaminant investigation, MMM provides the following 

recommendations: 

� Soil and groundwater quality should be evaluated for the area where the Train Storage 

Facility is proposed to be constructed south of Bantry Avenue. This area was not 

evaluated in this contaminant investigation due to difficulties in locating a storm sewer in 

the landscaped area; 

� It is recommended to develop a management plan to deal with excess materials to be 

generated during the construction phase of the project. This plan should develop a 

sampling program to collect soil confirmatory samples for evaluation of options for soil 

re-use, recycling or disposal, as recommended in the MOE`s Guide for Best 

Management Practices for Soil Management (MOE, 2014) and according to applicable 

regulations; 

� Based on results of the groundwater investigation completed for the TSF, a dewatering 

program is likely required for groundwater control during the TSF construction. Detailed 
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hydrogeological investigations and geotechnical assessments should be completed to 

provide mitigation measures for the groundwater control during dewatering activities; 

� Additional groundwater sampling should be completed in wells MW4 and MW5 and wells 

to be installed during future investigations in the area south of Bantry Avenue, to provide 

recommendations for groundwater discharge options during dewatering for the TSF 

construction. 
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6.0 QUALIFICATIONS OF THE CONSULTANT 

6.1 MMM Group Limited 

For six decades, MMM Group Limited has offered comprehensive consulting services in design, 

planning, project management, contract administration and construction inspection services in 

the environmental engineering, municipal engineering, urban development and recreational 

development fields.  The firm employs over 2,000 professional, technical and administrative 

staff, in offices across Canada with expertise in all facets of the environmental field.  The 

Environmental Management Department (EMD) specializes in conducting Phase One, Two and 

Three Environmental Site Assessments, hazardous materials assessment, removal of 

underground storage tanks, hydrogeological and groundwater investigations and site 

remediation. 

6.2 Qualified Person 

The contaminant investigation was supervised by Ms. Natalia Codoban, M.Eng., P.Eng., 

Hydrogeologist/Environmental Engineer and a Project Manager with MMM.  Ms. Codoban has 

an academic background in Earth/Environmental Sciences and Geology, and Environmental 

Engineering.  She has over nine (9) years of experience in completing and managing 

environmental and hydrogeological investigations. Natalia has provided expertise to numerous 

environmental investigations, contaminated site assessments (brownfields), clean water and 

contaminant groundwater investigations, Contamination Overview Studies, Preliminary Site 

Screenings, studies for development impact assessment, on-site servicing, watershed studies 

and water balance evaluation, water resources development and protection, dewatering and 

hydrogeological projects. Natalia is a Qualified Person (QP) under O. Reg. 153/04, as 

amended.  

The contaminant investigation report was reviewed for quality assurance/quality control 

purposes by Mr. Murray Gomer, M.Sc., P.Geo., who is a Senior Hydrogeologist/Senior Project 

Manager and an Associate with MMM. Mr. Gomer has more than 32 years of experience as a 

Hydrogeologist and Project Manager in a wide range of overburden and bedrock terrain and 

geological conditions.  Relevant experience includes: development impact assessment, on-site 

servicing, watershed studies and water balance evaluation, water resources development and 

protection, dewatering, waste management plans, siting and monitoring for municipal landfills, 

industrial and radioactive waste sites, contaminated sites assessment (brownfields), remedial 

action, expert witness (OMB), and environmental assessment under the Ontario Environmental 
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7.0 STANDARD LIMITATIONS 

Standard conditions and limitations are presented in Appendix D as they apply to this report.   
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- light brown
- hard
- varved texture
- light grey
- trace of sand
- orange mottled

- light grey
- trace of sand

- dark grey
- trace of sand

- dark grey
- trace of sand and gravel
- saturated
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SILTY CLAY to CLAYEY SILT TILL
- light brown
- hard
- varved texture (continued)
- pebbles

End of borehole at 8.99 m

Notes:
1) Groundwater was encountered at the depth
of 7.6 mbgs upon borehole completion.

  8.38

  8.99

200.35

199.74

metals

  8.38

  8.99

  8.38

  8.99

HS12

HS13

Richmond Hill, OntarioLocation:

Date Drilled:

Drill Type:

Drilling Contractor:

Project No.

Project:

Co-ordinates: 626279.6E, 4856181.9N

Figure No. 2

WELL

LOG OF BOREHOLE  BH5
3277670

Yonge Subway Extension TPAP

Datum: NAD 83 Zone 17N7/25/13

Hollow Stem Augers

Walker Drilling Ltd.
S
Y
M
B
O
L

SOIL DESCRIPTION

200.73

Logged By:

Checked By:

SR

NC

DEPTH
(m bgs)   (m asl)

SOIL
SAMPLE

TEST
DEPTHDEPTH

Standard Penetration Test N Value
20 40 60 80

SPT (N) Value

Total Organic Volatiles (ppm)
10 20 30 40

SAMPLE
ID

INSTALLATION
DETAILS

M
M

M
 M

W
 R

E
P

O
R

T
 V

E
R

.3
  Y

O
N

G
E

S
U

B
W

A
Y

B
H

LO
G

S
.G

P
J 

 G
IN

T
 S

T
D

 C
A

N
A

D
A

 L
A

B
.G

D
T

  4
/2

/1
4



TOPSOIL

SILTY CLAY to CLAYEY SILT (FILL)
- dark brown
- pieces of wood, rootlets
- hard
- blocky texture
- dry

- moist

SILTY CLAY to CLAYEY SILT TILL
- dark brown, black mottled
- some sand and gravel
- slight organic odour
- hard
- slightly varved texture
- moist
- orange mottled (signs of oxidation)
- varved texutre

- brown to light grey

CLAYEY SILT, some sand
- dark brown, black sand particles
- organic odour
- hard
- very moist
SILTY CLAY TILL
- dark brown, orange mottled (signs of
oxidation)
- hard
- moist

End of borehole at 5.18 m

Notes:
1) Borehole was dry upon completion.
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TOPSOIL

SILTY FINE SAND (FILL)
- light to dark brown, black staining
- compact
- blocky texture
- moist
- dark brown

- orange mottled, black staining

CLAYEY SILT, some sand
- trace of gravel
- varved texture
- moist

- light brown

- light brown, orange mottled

SILTY SAND
- some clay
- orange mottled
- moist

SANDY SILT TILL
- light brown, orange mottled
- some clay

- black sand

- light brown
- soft
- moist

CLAYEY SILT to SILTY CLAY TILL
- light grey
- some sand and gravel
- slight organic odour
- compact
- moist

- varved texture

- trace of sand and gravel
- hard
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CLAYEY SILT to SILTY CLAY TILL
- light grey
- some sand and gravel
- slight organic odour
- compact
- moist (continued)

SANDY SILT, some clay
- dark grey
- compact
- moist
- saturated

End of borehole at 9.75 m

Notes:
1) A 50 mm diameter well was installed at the
depth of 9.75 mbgs upon borehole
completion.
2) Groundwater was encountered at the depth
of 9.1 mbgs upon borehole completion.
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TOPSOIL

SANDY SILT (FILL)
- light to dark brown
- some gravel
- rootlets
- soft
- moist
- light brown, fragments of asphalt
- hard

CLAYEY SILT to SILTY TILL
- dark brown, orange stained
- some sand
- soft
- moist
- dark brown, some gravel
- slightly varved texture
- dark brown to dark grey, grey veined
- hard

- very hard

- black mottled, trace of coarse to fine sand,
slight organic odour, hard
- light brown, grey veined
- hard
- varved texture
- very moist

- some sand, trace gravel
- soft

SILTY CLAY TILL
- light to dark brown, grey mottled
- signs of oxidation
- soft
- moist

- becoming grey
- varved texture
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SILTY CLAY to CLAYEY SILT TILL
- dark grey
- trace of gravel
- hard
- moist

- dark grey
- very moist
- varved texture

SAND, some clay
- dark grey
- saturated

End of borehole at 11.28 m

Notes:
1) A 50 mm diameter well was installed at
the depth of 11.3 mbgs upon borehole
completion.
2) Groundwater was encountered at the depth
of 9.3 mbgs upon borehole completion.
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