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EXECUTIVE SUMMARY 

The Consulting Engineering firm of M. R. Wright and Associates Co. Ltd. (MRW) was commissioned 

by the City of Elliot Lake (COEL) to complete a Phase II Environmental Site Assessment (ESA) in 

accordance with MRW’s proposal number 09-145, dated November 5, 2009.  The Phase II ESA was 

conducted at the North Industrial Area (NIA) located in Elliot Lake, Ontario (also referred to as the 

“Site”).  The scope of work for this Phase II ESA was based on the results reported in the document 

entitled “Draft Summary of Environmental Investigation” completed by Terraprobe Limited 

(Terraprobe), reference file number 5-09-4008, dated September 9, 2009.   

Based on Terraprobe’s investigation, MRW understands that concerns for soil and groundwater 

impacts are associated with potential migration of contaminants from private industrial and 

commercial sites within the NIA.  Therefore, this Phase II ESA was conducted to address such 

potential soil and groundwater contamination from downgradient areas on COEL property, including 

roadways, right-of-ways and other properties owned by COEL.  This Phase II ESA was carried out in 

general accordance with the document entitled “CSA Z769-00, Phase II Environmental Site 

Assessment”, and the requirements of Ontario Regulation 153/04, “Record of Site Condition – Part 

XV.1 of the Environmental Protection Act” (O. Reg. 153/04).   

The Site is located approximately 1.5 kilometres (km) north of the City of Elliot Lake, Ontario, along 

the northern shore of Elliot Lake, west of Highway 108.  The Site is approximately 15 hectares (37 

acres) in size and is generally flat and gently slopes southeasterly towards Elliot Lake.  The Site is 

utilized as an industrial park and is occupied by numerous industrial and commercial businesses.  The 

Site has been used as an industrial park since approximately the mid-1950s.   

A total of nineteen (19) boreholes were advanced across the Site in the AOCs.  Sixteen (16) of the 

boreholes were instrumented with monitoring wells in accordance with Ontario Regulation 903 

“Ontario Water Resources Act – Wells” (O. Reg. 903) for the purpose of obtaining information about 

the groundwater aquifer.  The borehole and monitoring well locations were chosen to provide 

coverage of all AOCs on-Site and were intended to intersect potential soil and groundwater 

contamination and to determine the Site’s geological and hydrogeological characteristics. 

Based on information gathered for the Site, certain properties within the NIA are classified as an 

Environmentally Sensitive Area as per O. Reg. 153/04 (i.e., within 30 m of a water body and/or 

shallow soil property).  Therefore, the applicable SCS for these properties would be the Table 1 Full 

Depth Background Site Condition Standards (Table 1 SCS).  The applicable SCS for the remaining 

properties would be the Table 3 Full Depth Generic Site Condition Standards in a Non-Potable 

Groundwater Condition (Table 3 SCS) with the appropriate land use classification as 
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“industrial/commercial” with coarse textured soil.  In the future, should the NIA be zoned for residential 

use, the applicable SCS for these remaining properties would be the Table 3 SCS with the appropriate 

land use classification as “residential” with coarse textured soil.  For comparison purposes, all 

analytical results were compared to the Table 1 SCS and the Table 3 SCS for “residential” and 

“industrial/commercial” land uses with coarse textured soil.  

In comparison to the Table 1 SCS, soil samples collected from five (5) of the boreholes (BH101, 

BH106, BH107, BH111 and BH113) exceeded one or more of the VOC parameters.  In comparison to 

the Table 3 SCS for “residential” land use, soil samples collected from borehole BH101 exceeded for 

PHC fractions F1 to F3.  In comparison to Table 3 SCS for “commercial/industrial” land use, soil 

samples collected from borehole BH101 exceeded for PHC fractions F1 and F2. 

Six (6) groundwater samples collected from monitoring wells BH101, BH107, BH108, BH113, BH115 

and BH117 exceeded the Table 1 SCS for one or more of the VOC parameters.  The groundwater 

sample collected from monitoring well BH107 exceeded the Table 3 SCS for both the “residential” and 

“commercial/industrial” land uses for the VOC parameter toluene. The samples collected from 

monitoring wells BH101, BH102, BH113, BH114 and BH119 were observed to have PHC odours and 

visible PHC sheen on the surface of the groundwater, exceeding the qualitative criteria for Table 1 and 

Table 3 SCS (both “residential” and “commercial/industrial” land uses) for PHC fractions F1 to F4. 

Based on information gathered during the course of this assessment, and review of laboratory 

analyses for the soil and groundwater samples collected, it is MRW’s opinion that further action is 

required with respect to addressing environmental contamination at the AOCs investigated as part of 

this Phase II ESA completed for the NIA located in Elliot Lake, Ontario.
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1.0 INTRODUCTION 

1.1 Terms of Reference  

The Consulting Engineering firm of M. R. Wright and Associates Co. Ltd. (MRW) was commissioned 

by the City of Elliot Lake (COEL) to complete a Phase II Environmental Site Assessment (ESA) in 

accordance with MRW’s proposal number 09-145, dated November 5, 2009.  The Phase II ESA was 

conducted at the North Industrial Area (NIA) located in Elliot Lake, Ontario (also referred to as the 

“Site”).  The scope of work for this Phase II ESA was based on the results reported in the document 

entitled “Draft Summary of Environmental Investigation” completed by Terraprobe Limited 

(Terraprobe), reference file number 5-09-4008, dated September 9, 2009.  A map showing the 

location of the Site is provided as Figure 1. 

Based on Terraprobe’s investigation, MRW understands that concerns for soil and groundwater 

impacts are associated with potential migration of contaminants from private industrial and 

commercial sites within the NIA.  Therefore this Phase II ESA was conducted to address such 

potential soil and groundwater contamination from downgradient areas on COEL property, including 

roadways, right-of-ways and other properties owned by COEL.  This Phase II ESA was carried out in 

general accordance with the document entitled “CSA Z769-00, Phase II Environmental Site 

Assessment”, and the requirements of Ontario Regulation 153/04, “Record of Site Condition – Part 

XV.1 of the Environmental Protection Act” (O. Reg. 153/04). 

1.2 Background 

The Site is located approximately 1.5 kilometres (km) north of the City of Elliot Lake, Ontario, along 

the northern shore of Elliot Lake, west of Highway 108.  The Site is approximately 15 hectares (37 

acres) in size and is generally flat and gently slopes southeasterly towards Elliot Lake.  The Site is 

utilized as an industrial park and is occupied by numerous industrial and commercial businesses.  The 

Site has been used as an industrial park since approximately the mid-1950s.  A plan showing the 

location of the relevant properties on-Site is presented as Figure 2. 

Based on the use of the Site as an industrial park, potential sources of soil and groundwater 

contamination have been identified.  More specifically, based on Terraprobe’s investigation and report 

entitled “Draft Summary of Environmental Investigation, Elliot Lake, Ontario”, prepared for COEL, 

dated September 2009, the following areas of concern (AOCs) have been identified as being potential 

sources of environmental impact within the NIA: 
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• 1 Roddis Road – Owned by Petro Canada and formerly occupied by a bulk fuel plant.   

Potential contaminants of concern (PCOCs) include the volatile organic compounds (VOCs) 

Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) and petroleum hydrocarbons (PHC); 

• 3 Timber Road – Owned by COEL and occupied by the Public Works Department, with waste 

oil storage, vehicle maintenance and fuel storage/dispensing on-site.  PCOCs include BTEX 

and PHC; 

• 9 Timber Road – Owned and occupied by AJ’s Bus Line, with oil water separator use and fuel 

storage/dispensing.  PCOCs include BTEX and PHC; 

• 13B Timber Road – Owned by COEL, currently vacant and formerly occupied by a marina, 

where a former fuel storage/dispensing system had existed.  PCOCs include BTEX and PHC;  

• 21 and 25 Timber Road – Owned and occupied by Roy’s Scrap Yard, with waste oil and 

derelict vehicle storage.  PCOCs include BTEX and PHC; 

• 27 Timber Road – Owned by COEL, formerly occupied by a motor rewinders site, with solvent 

holding tank, containing solvent, and historically documented PHC impacts observed during 

previous excavations.  PCOCs include VOCs and PHC; 

• 24A and 24B Timber Road – Owned and occupied by Paulitzki & Ripp Tide for use as a scrap 

yard, drum storage and auto mechanics shop.  PCOCs include BTEX and PHC; 

• 13 Roddis Road – Owned by Imperial Oil and formerly occupied by a bulk fuel plant.  PCOCs 

include BTEX and PHC; and, 

• 6 Roddis Road – Owned by R.L. Brunet, with private fuel storage/dispensing and was formerly 

occupied by a former Texaco bulk fuel plant.  PCOCs include BTEX and PHC. 

Fieldwork associated with the AOCs was completed between November 19 and December 3, 2009, 

and included the advancement of nineteen (19) boreholes, sixteen (16) of which were installed with a 

monitoring well, and the collection of soil and groundwater samples.  Figure 3 illustrates the locations 

of the boreholes and monitoring wells.  Photographs of the Site and the field work conducted are 

presented in Appendix A. 
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1.3 Scope of Work 

The scope of work associated with this Phase II ESA is as follows: 

• Review Terraprobes’s September 2009 “Draft Summary of Environmental Investigation, Elliot 

Lake, Ontario” report provided by COEL, and interview ‘knowledgeable’ Site representatives 

to determine PCOCs and AOCs; 

• Arrange and obtain underground service locates prior to advancing boreholes; 

• Arrange with a local drilling subcontractor for the use and operation of a truck-mounted rotary 

drill rig; 

• Complete an assessment of the Site to determine the appropriate Ministry of Environment 

(MOE) Site Condition Standards (SCS) with respect to O. Reg. 153/04; 

• Provide on-Site direction for the advancement of nineteen (19) boreholes including the 

installation of sixteen (16) monitoring wells as proposed; 

• Submitting three (3) soil samples for analysis of pH to aid in determining the appropriate MOE 

SCS;  

• Field screening of all recovered soil samples for the existence of PHC impact (i.e., free 

product, odours, etc.);  

• Submit select soil samples from each borehole for analyses at an accredited laboratory for the 

PCOCs; 

• Complete a Site survey and collect pertinent elevation data with respect to the monitoring 

wells; 

• Monitor groundwater within the sixteen (16) monitoring wells to observe for the presence of 

free-phase liquid petroleum products at the water table interface and to determine 

groundwater elevations and groundwater flow direction; 

• Submit groundwater samples from each monitoring well for analyses at an accredited 

laboratory for PCOCs; 
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• Carry out field sampling in accordance with the MOE document entitled “Guidance on 

Sampling and Analytical Methods for Use at Contaminated Sites in Ontario”, dated December, 

1996 (MOE Sampling Document); and, 

• Complete and submit a Phase II ESA report summarizing observations and findings, as well, 

provide conclusions and recommendations based on the results of the field work for additional 

Phase II ESA or remedial activities. 

1.4 Limitations 

The scope of this Phase II ESA was limited to the PCOCs and AOCs identified through a review of 

Terraprobe’s September 2009 “Draft Summary of Environmental Investigation, Elliot Lake, Ontario” 

report.  At the time of the preparation of this Phase II ESA report, several environmental reports 

pertaining to properties located within the NIA, were made available by COEL for review; however, at 

the time of their receipt by MRW, the scope of work for the Phase II ESA had been developed, as 

well, the field sampling and lab analysis components of this Phase II ESA had been completed.  

These environmental reports are discussed in Section 7.1. 

This Phase II ESA was also limited to accessible areas which were owned and operated by COEL.  

Properties within the NIA not owned by COEL were not accessed for sampling.  Areas which were 

inferred to be hydrogeologically downgradient of the AOCs, and which were owned and operated by 

COEL, were chosen for the borehole and monitoring well locations. 

2.0 METHODOLOGY 

2.1 Subsurface Utility Locates 

Prior to completing the borehole investigation, MRW contacted all relevant service providers and 

requested locates to be completed to identify all public overhead and underground utilities.  All locates 

were completed prior to the field work commencing.  MRW also inspected the Site and reviewed with 

the drilling subcontractor the locations of potential underground private utility lines that may have been 

on-Site. 

2.2 Subsurface Investigation 

The subsurface investigation was completed to assess the environmental condition of the soil and 

groundwater in the NIA on property’s owned and managed by COEL.  Representative soil and 

groundwater samples were obtained through the completion of a subsurface investigation and 
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sampling program that included the drilling of boreholes and the installation of monitoring wells.  The 

Site’s geological conditions were established based on visual observations and soil samples collected 

as part of the drilling program.  Soil and groundwater quality information was obtained from visual and 

olfactory observations, field screening methods and laboratory analytical data. 

A total of nineteen (19) boreholes were advanced across the Site in the AOCs.  Sixteen (16) of the 

boreholes (BH101, BH102, BH103, BH104, BH105, BH106, BH107, BH108, BH109, BH110, BH112, 

BH113, BH114, BH115, BH117 and BH119) were instrumented with monitoring wells in accordance 

with Ontario Regulation 903 “Ontario Water Resources Act – Wells” (O. Reg. 903) for the purpose of 

obtaining information about the groundwater aquifer.  The borehole and monitoring well locations were 

chosen to provide coverage of all AOCs on-Site and were intended to intersect potential soil and 

groundwater contamination and to determine the Site’s geological and hydrogeological characteristics.  

The borehole and monitoring well locations are shown on Figure 3. 

The subsurface drilling investigation was completed from November 19 to 23, 2009.  MRW retained 

Abraflex Ltd. (Abraflex) from Lively, Ontario, to complete the borehole drilling and monitoring well 

installations.  Abraflex is an MOE licensed well driller.  Abraflex utilized a truck-mounted CME 75 

rotary drill rig equipped with hollow stem augers and conventional split spoon sampling equipment to 

complete the borehole drilling program.  The boreholes were advanced to depths ranging from 

approximately 1.7 to 6.9 metres below grade (mbg).  Discrete soil samples were collected from the 

different soil horizons encountered throughout the boreholes at an approximate frequency of one (1) 

sample every 0.7 metre (m) interval of depth.  Boreholes BH101, BH102, BH105, BH106, BH107, 

BH108, BH111, BH112, BH113, BH115, BH118 and BH119 were discontinued at various depths due 

to bedrock and/or boulders.  Details of the boreholes including sample locations, stratigraphy and well 

construction details are provided on borehole logs in Appendix B, and are discussed in Section 3.0. 

The monitoring wells were installed in boreholes BH101, BH102, BH103, BH104, BH105, BH106, 

BH107, BH108, BH109, BH110, BH112, BH113, BH114, BH115, BH117 and BH119.  The monitoring 

wells were installed at depths ranging from 1.7 to 6.9 mbg.  All borehole and monitoring well 

installations were completed under the supervision of one of MRW’s experienced environmental field 

technicians.  

2.3 Sample Collection, Handling & Equipment Decontamination 

MRW’s sample collection, handling and equipment decontamination procedures are consistent with 

generally accepted professional practices and are in accordance with the MOE Sampling Document.  

The procedures carried out during the Phase II ESA were consistent throughout the entirety of the 

project. 
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MRW’s sampling, handling and equipment decontamination procedures are presented in Appendix C. 

2.4 Analytical Testing 

Since the results of contaminant analysis are to be compared to the MOE SCS, it is essential that well 

documented, validated and consistently applied analytical methods are utilized and that appropriate 

quality assurance and quality control (QA/QC) procedures be carried out.  The samples collected from 

the Site were submitted to Testmark Laboratories Ltd. (Testmark), in Sudbury, Ontario, which is 

accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) in accordance with 

the “International Standards ISO/IEC 17025 – General Requirement for the Competence of Testing 

and Calibration Laboratories”, dated December 15, 1999.  All contaminants were tested for using the 

analytical methods prescribed in the “Protocol for Analytical Methods Used in the Assessment of 

Properties under Part XV.1 of the Environmental Protection Act”, dated March 9, 2004.

2.5 Potential Contaminants of Concern 

Based on Terraprobe’s investigation and report; the documented historical activities associated with 

PHC handling, storage and distribution; and, the current industrial and commercial activities occurring 

within the NIA, it has been determined that potential VOC and PHC contamination exists on-Site.  

PHC can generally refer to a complex mixture of gasoline (leaded and unleaded), diesel, furnace oil, 

lubricating oil, hydraulic oil, greases, aviation gas, etc., which are derived from geological organic 

substances such as oil, bitumen and coal.  The PCOCs at this Site consist of VOCs and PHC 

fractions F1 to F4. 

VOCs include BTEX, which are commonly found in lighter end petroleum derivatives, such as 

gasoline, diesel, furnace oil, etc. and are well known to exist in PHC impacted soil and ground water.  

Benzene is a known human carcinogen, and toluene, ethylbenzene and xylenes are documented to 

have harmful effects on the central nervous system.   

The term PHC refers to all mixtures of petroleum products.  The Canadian Council of Ministers of the 

Environment (CCME) have quantified PHC through fractions, dependent on the number of carbon 

atoms found in aliphatic hydrocarbon boiling point ranges (Canada-Wide Standards for Petroleum 

Hydrocarbons in Soil, 2001).  PHC fraction F1 represents compounds having a range of 6 to 10 

carbon atoms and is normally associated with light end fuels, such as gasoline.  PHC fraction F2 

represents compounds having a range of 11 to 16 carbon atoms and is normally associated with 

diesel or furnace oil.  PHC fraction F3 represents compounds having a range of 17 to 34 carbon 

atoms and is normally associated with light end lubricating oils, such as motor or gear oil.  PHC 
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fraction F4 represents compounds having a range of 35 or more carbon atoms and is normally 

associated with heavy end lubricants such as grease. 

VOCs and PHC fractions F1 to F4 are Light Non-Aqueous Phase Liquids (LNAPL), which tend to pool 

and concentrate at the top of the groundwater table in the capillary fringe.  Some components of PHC 

are highly volatile, which allow for vapours to migrate and concentrate throughout the unsaturated 

zone (i.e., vadose zone).  They are also sparingly soluble and can dissolve into aquifers and have the 

potential to contaminate groundwater supplies. 

2.6 Ontario Regulation 153/04 – Selection of Site Condition Standards 

In order to establish the applicable soil and groundwater remediation standards for the subject Site 

(i.e., SCS), sections 34 through 43 of O. Reg. 153/04 (Part IX, Site Condition Standards and Risk 

Assessments) were utilized to classify the Site’s generic effects-based SCS.  The SCS are listed in 

the supporting MOE document entitled “Soil, Ground Water and Sediment Standards for Use Under 

Part XV.1 of the Environmental Protection Act”, dated March 9, 2004.  

Under the regulation, a sensitive site evaluation, classification of land use, classification of 

groundwater (potable vs. non-potable) and determination of full-depth vs. stratified options, were 

required to be reviewed in order to derive the applicable SCS.  The following site specific details were 

considered in the selection of the applicable SCS: 

• Bedrock outcrops were observed across the Site and shallow bedrock materials were 

encountered within two (2) of the boreholes BH107 and BH111, at depths of 1.7 and 1.8 

mbg, respectively.  Ten (10) other boreholes encountered bedrock at depths ranging from 

2.3 to 6.1 mbg.  The seven (7) remaining boreholes did not encounter bedrock.  Based on 

this limited amount of information, approximately 2/3 of the soil across the NIA is equal to or 

greater than 2 m in depth beneath the soil surface and therefore would not be considered to 

be a “shallow soil property” as a whole; however, individual properties within the NIA may 

vary in overburden thickness, whereby some individual properties may have less than 2/3 of 

the soil less than 2 m in depth, and therefore be deemed as a “shallow soil property”; 

• The subject property is not adjacent to or is part of an “area of natural significance” as 

reported by the Ministry of Natural Resources Natural Heritage Information Centre website; 

• The NIA is adjacent to Elliot Lake, where several of the southern properties within the NIA 

are within 30 m of the water body;   
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• pH values for the Site range from 6.94 to 7.34; 

• The present use of the NIA is “industrial/commercial”.  Potential future use of the NIA is 

“residential”;   

• The properties within the NIA and surrounding properties are municipally serviced with 

potable water.  It was reported by a representative from COEL that there are no known 

groundwater users within or surrounding the NIA (correspondence is provided in Appendix 

D); 

• Based on visual observations of the soil type, greater than 1/3 of the Site consists of 

“coarse textured soil”; and, 

• For the purpose of this Phase II ESA the stratified SCS will not be used for the evaluation of 

laboratory analytical reports. 

Based on the preceding information for the subject property, certain properties within the NIA are 

classified as an Environmentally Sensitive Area as per O. Reg. 153/04 (i.e., within 30 m of a water 

body and/or shallow soil property).  Therefore, the applicable SCS for these properties would be the 

Table 1 Full Depth Background Site Condition Standards (Table 1 SCS).  The applicable SCS for the 

remaining properties would be the Table 3 Full Depth Generic Site Condition Standards in a Non-

Potable Groundwater Condition (Table 3 SCS) with the appropriate land use classification as 

“industrial/commercial” with coarse textured soil.  In the future, should the NIA be zoned for residential 

use, the applicable SCS for these remaining properties would be the Table 3 SCS with the appropriate 

land use classification as “residential” with coarse textured soil.  For comparison purposes, all 

analytical results were compared to the Table 1 SCS and the Table 3 SCS for “residential” and 

“industrial/commercial” land uses with coarse textured soil. 

It should be noted that as of December 29, 2009, the MOE has made amendments to O. Reg. 

153/04, which regulates contaminated sites in Ontario, to introduce new soil, groundwater and 

sediment standards, provide for streamlined risk assessments and increase the requirements 

for Phase I and Phase II ESAs.  With a phase-in period of 18 months, the amendments will 

come into full effect by July 1
st

, 2011.  Significant changes to O. Reg. 153/04 include new 

generic SCS for soil, groundwater and sediment impacts, which are significantly lower than 

the current SCS being used for comparison purposes in this Phase II ESA.  At the time of the 

preparation of this report the new SCS have not been published as final and made available for 

use.  In the future, the results of this investigation will likely be subject to more stringent 

criteria.  
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3.0 SITE CONDITIONS 

MRW retained Abraflex to provide necessary contracting services to complete the borehole drilling 

and monitoring well instrumentation work at the Site.  The soil and groundwater conditions identified 

during the investigation are discussed in the following sections. 

3.1 Boreholes 

On November 19, 2009, MRW and Abraflex mobilized to the Site to advance the boreholes and install 

the monitoring wells.  The borehole locations were selected to assess the soil conditions in 

hydrogeologically downgradient vicinities of the AOCs (i.e., former bulk plants, scrap yards, 

maintenance garages, private fuel dispensing outlets, etc.) and to investigate the general condition of 

the NIA.  The soil and groundwater conditions encountered were monitored and documented by an 

MRW representative.  The borehole and monitoring well locations are shown on Figure 3 as BH101 

through BH119.  The boreholes were advanced to depths ranging from 1.7 to 6.9 mbg.  Boreholes 

BH101, BH102, BH105, BH106, BH107, BH108, BH111, BH112, BH113, BH115, BH118 and BH119 

were discontinued at various depths due to bedrock.  Bedrock was encountered within these 

boreholes at depths ranging from 1.7 to 6.1 mbg.  Monitoring wells were instrumented within sixteen 

(16) of the boreholes in accordance with O. Reg. 903.  Upon completion of the monitoring well 

installations, Abraflex completed and filed with the MOE a Water Well Record for the well cluster.  A 

copy of the MOE water well record is included in Appendix E. 

The worst-case soil sample, based on visual and olfactory evidence, combustible organic vapours 

(COV) readings and/or soil depth, from each borehole was submitted for laboratory analysis.  In an 

effort to allow for vertical delineation, if potentially impacted soil was observed, a second, deeper soil 

sample from below the impacted area was also submitted for laboratory analysis.  A total of thirty (30) 

soil samples from the boreholes, plus two (2) field replicates, were submitted for laboratory chemical 

analysis of the PCOCs.  Three (3) of the soil samples submitted to the laboratory were also analyzed 

for pH. 

3.2 Site Geology 

Based on regional geology for the area, it has been reported that native material on-Site generally 

consists of a veneer till ground moraine overlying bedrock, with undulating to rolling moderate local 

relief, and a mixture of wet to dry surface drainage conditions (Ministry of Natural Resources, 1979).  

Bedrock is characterized by feldspathic quartzite of Proterozoic age, within the Upper Mississagi 

Formation (Ontario Department of Mines, 1968).   
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The soil stratigraphy encountered during the advancement of the boreholes varied across the NIA.  

Surficial layers generally included coarse to fine grained sand with organics, rock and minor amounts 

of silt from surface to approximately 0.7 mbg.  Underlying the surficial layer were heterogeneous 

mixtures of silt with minor amounts of either fine grained sand or clay with rock and boulders.    

Significant amounts of fill material were not observed within the boreholes; however, it was reported 

by Terraprobe that fill materials, possibly containing mine tailings, are potentially present within the 

NIA.  Undulating bedrock outcrops can be observed throughout the Site.  Bedrock was encountered 

within the boreholes at depths ranging from 1.7 to 6.1 mbg.  Details of the soil descriptions and 

observations from the sample locations are provided in the borehole logs in Appendix B.  

3.3 Organic Vapours & Liquid Petroleum Hydrocarbons 

The following observations regarding organic vapour and liquid PHCs were recorded: 

• Boreholes BH101, BH102 and BH119 were advanced in downgradient areas of the former 

Petro Canada bulk fuel plant and soils exhibited slight to strong PHC odours at various depths 

ranging from surface to 3.1 mbg.  Black PHC staining was also noted on samples collected 

from boreholes BH101 and BH119 at depths ranging between 0.8 and 1.5 mbg; 

• Boreholes BH113 and BH114 were advanced in downgradient areas of R. L. Brunet (former 

Texaco bulk fuel plant) and soils exhibited slight to strong PHC odours at various depths 

ranging from 1.5 to 3.8 mbg; 

• Borehole BH116 was advanced at the COEL property (former motor rewinders) and soils 

exhibited slight PHC odours at a depth ranging from 0.8 to 1.5 mbg; 

• COV readings collected from the boreholes ranged from non-detectable to 560 parts per 

million (ppm); 

• No visible liquid PHC was observed to be in any of the soil samples collected from the 

boreholes; 

• No measurable free-phase liquid PHC (i.e., LNAPL) was observed within the monitoring wells; 

and, 

• PHC odours and visible PHC sheen was observed from the groundwater extracted from 

monitoring wells BH101, BH102, BH107, BH113, BH114 and BH119. 
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3.4 Monitoring Wells and Site Hydrogeology 

Monitoring wells were installed in sixteen (16) of the boreholes (BH101, BH102, BH103, BH104, 

BH105, BH106, BH107, BH108, BH109, BH110, BH112, BH113, BH114, BH115, BH117 and BH119) 

drilled at the Site to depths ranging from 1.7 to 6.9 mbg.  The locations of the monitoring wells are 

shown in Figure 3. The construction details of the monitoring wells are described in the borehole logs 

(Appendix B). 

The sixteen (16) monitoring wells were surveyed and inspected on December 2 and 3, 2009.  Water 

levels ranged between 0.00 (BH108) and 2.32 (BH114) mbg.  Relative ground water elevations 

ranged from 100.08 to 97.90 m, relative to an established benchmark
1
.  There was no free-phase 

liquid PHC (i.e., LNAPL) measured within any of the monitoring wells.  The groundwater monitoring 

data are presented in Table 1.  

The groundwater monitoring wells were developed and purged on December 2 and 3, 2009, by 

removing six (6) or more well volumes, or until the monitoring well was purged dry two (2) times using 

a dedicated high density polyethylene (HDPE) tubing and inertial pump system. The groundwater 

levels were allowed to recover prior to collecting the groundwater samples.  Sixteen (16) groundwater 

samples, plus two (2) field replicates, were collected and submitted for laboratory chemical analysis of 

the PCOCs.   

Based on the groundwater elevations measured on December 2 and 3, 2009, as well as visual 

observations of the topography, the groundwater flow direction in the general area of the NIA is 

inferred to be southeasterly towards Elliot Lake.  It should be noted however that groundwater flow 

directions in localized areas of the NIA are highly influenced by the undulating and exposed bedrock 

conditions, as well as underground service conduits, surface water drainage ditches and roadways.   

An exposed bedrock outcrop exists southeast of BH105 and appears to form a groundwater divide 

between the properties on Roddis Road and Timber Road.  Groundwater in the vicinity of BH105 and 

BH106 (northwest portion of the Site) flows northeasterly towards BH113 and BH114, as well as 

southerly towards BH109 and BH110.  A large bedrock outcrop is also observed south of the 

properties along the south side of Timber Road (i.e., south of the former motor rewinders, Roy’s scrap 

yard, Rite-Way, COEL properties) which influence groundwater in the vicinity of BH107, BH108, 

BH115 and BH117 to flow northerly towards BH109 and BH110.  Shallow bedrock was also observed 

in BH102 which immediately influences the groundwater flow direction in this area westerly towards 

                                                      
1
All groundwater elevations are measured relative to a temporary benchmark located on the concrete floor slab at the centre 

overhead door of the COEL Public Works Department maintenance garage building.  The temporary benchmark has an 
assumed elevation of 100 m. 

D
ra
ft

pu

oonnittoorriinngg

bing aanndd ineerrttiiaall pp

ting thhee ggrroounnddwwate

re coolllleecctteedd aandd ssuu

oonnss measuurreed

oouunnddww



Draft Phase II Environmental Site Assessment  City of Elliot Lake 
North Industrial Area  January 2010 
Elliot Lake, Ontario   

 

MRW Project #8674  Page 12 

 

BH101 and southerly towards Elliot Lake (BH103 and BH104).  Groundwater elevations are presented 

in Table 1 and groundwater elevations and contours are illustrated in Figure 4. 

4.0 LABORATORY ANALYSIS 

4.1 Soil Analytical Results  

The results of the laboratory analysis for the soil samples collected from the boreholes are presented 

in Table 2.  A total of thirty (30) soil samples, plus two (2) field replicates, were submitted to Testmark 

for laboratory analysis to assess the soil conditions of the Site.  All samples were submitted for 

laboratory analysis of the PCOCs.  pH testing was also completed on three (3) of the soil samples in 

an effort to aid in classifying the Site with respect to O. Reg. 153/04.  The results of the laboratory 

analyses for the soil samples are as follows: 

Table 1 SCS Comparison (Environmentally Sensitive Area) 

• Soil samples collected from BH101 from 2.3 to 2.9 mbg (BH101-SS4) and from 2.9 to 3.1 

mbg (BH101-SS5) exceeded the Table 1 SCS for Benzene, Toluene, Ethylbenzene and 

Xylenes; 

• Soil samples collected from BH106 from 2.3 to 2.9 mbg (BH106-SS4) and from 3.1 to 3.7 

mbg (BH106-SS5) exceeded the Table 1 SCS for Toluene; 

• The soil sample collected from BH107 from 0.8 to 1.4 mbg (BH107-SS2) exceeded the Table 

1 SCS for Toluene; 

• The soil sample collected from BH111 from 0.8 to 1.4 mbg (BH111-SS2) exceeded the Table 

1 SCS for Toluene; and, 

• The field replicate soil sample (BH113-SS6) collected from BH113 from 3.1 to 3.7 mbg 

exceeded the Table 1 SCS for Xylenes. 

Table 3 SCS Comparison – Residential Land Use 

• Soil samples collected from BH101 from 2.3 to 2.9 mbg (BH101-SS4) and from 2.9 to 3.1 

mbg (BH101-SS5) exceeded the Table 3 SCS (residential) for PHC fractions F1 to F3. 
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Table 3 SCS Comparison – Industrial/Commercial Land Use 

• Soil samples collected from BH101 from 2.3 to 2.9 mbg (BH101-SS4) and from 2.9 to 3.1 

mbg (BH101-SS5) exceeded the Table 3 SCS (industrial/commercial) for PHC fractions F1 

and F2. 

Analytical Reports provided by Testmark are presented in Appendix F.  Laboratory and field replicate 

QA/QC results are discussed in Section 4.3. 

4.2 Groundwater Analytical Results 

The results of the laboratory analysis for the groundwater samples collected from the monitoring wells 

are presented in Table 3.  A total of sixteen (16) groundwater samples, plus two (2) field replicates, 

were submitted to Testmark for laboratory analysis to assess the groundwater conditions at the Site.  

All samples were submitted for laboratory analysis of the PCOCs.  The results of the laboratory 

analyses for the groundwater samples are as follows: 

Table 1 SCS Comparison (Environmentally Sensitive Area) 

• The groundwater sample collected from monitoring well BH101 and the associated field 

replicate, BH101-GW1 and BH101-GW2, respectively, exceeded the Table 1 SCS for 

Benzene, Toluene, Ethylbenzene and Xylenes;  

• Groundwater samples collected from monitoring wells BH107, BH108 and BH113 exceeded 

the Table 1 SCS for Toluene; 

• The groundwater sample collected from monitoring well BH115 exceeded the Table 1 SCS for 

1,1-Dichloroethylene; 

• The groundwater sample collected from monitoring well BH117 exceeded the Table 1 SCS for 

1,1,1-Trichloroethane and 1,1-Dichloroethylene; and, 

• The samples collected from monitoring wells BH101, BH102, BH113, BH114 and BH119 were 

observed to have PHC odours and visible PHC sheen on the surface of the groundwater, 

exceeding the qualitative Table 1 SCS criteria for PHC fractions F1 to F4. 
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Table 3 SCS Comparison – Residential Land Use 

• The groundwater sample collected from monitoring well BH107 exceeded the Table 3 SCS 

(residential) for Toluene; and, 

• The samples collected from monitoring wells BH101, BH102, BH113, BH114 and BH119 were 

observed to have a visible PHC sheen on the surface of the groundwater, exceeding the 

qualitative Table 3 SCS (residential) criteria for PHC fractions F1 to F4. 

Table 3 SCS Comparison – Industrial/Commercial Land Use 

• The groundwater sample collected from monitoring well BH107 exceeded the Table 3 SCS 

(industrial/commercial) for Toluene; and, 

• The samples collected from monitoring wells BH101, BH102, BH113, BH114 and BH119 were 

observed to have a visible PHC sheen on the surface of the groundwater, exceeding the 

qualitative Table 3 SCS (industrial/commercial) criteria for PHC fractions F1 to F4. 

Analytical Reports provided by Testmark are presented in Appendix F.  Laboratory and field replicate 

QA/QC results are discussed in Section 4.3. 

4.3 Soil & Groundwater Quality Assurance & Quality Control 

Based on a review of the laboratory analytical data, no field or laboratory QA/QC issues were 

identified with the respective sampling and lab analysis that would have a substantial effect on the 

conclusions presented in this report.  A detailed discussion of field and laboratory QA/QC data is 

presented in Appendix G. 

5.0 SUMMARY 

The Site is located approximately 1.5 km north of the City of Elliot Lake, Ontario, along the northern 

shore of Elliot Lake, west of Highway 108.  The Site is approximately 15 hectares (37 acres) in size 

and is generally flat and gently slopes southeasterly towards Elliot Lake.  The Site is utilized as an 

industrial park and is occupied by numerous industrial and commercial businesses.  The Site has 

been used as an industrial park since approximately the mid-1950s.   

A total of nineteen (19) boreholes were advanced across the Site in the AOCs.  Sixteen (16) of the 

boreholes were instrumented with monitoring wells in accordance with O. Reg. 903 for the purpose of 

obtaining information about the groundwater aquifer.  The borehole and monitoring well locations were 
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chosen to provide coverage of all AOCs on-Site and were intended to intersect potential soil and 

groundwater contamination and to determine the Site’s geological and hydrogeological characteristics.   

Based on information gathered for the Site, certain properties within the NIA are classified as an 

Environmentally Sensitive Area as per O. Reg. 153/04 (i.e., within 30 m of a water body and/or 

shallow soil property).  Therefore, the applicable SCS for these properties would be the Table 1 SCS.  

The applicable SCS for the remaining properties would be the Table 3 SCS with the appropriate land 

use classification as “industrial/commercial” with coarse textured soil.  In the future, should the NIA be 

zoned for residential use, the applicable SCS for these remaining properties would be the Table 3 

SCS with the appropriate land use classification as “residential” with coarse textured soil.  For 

comparison purposes, all analytical results were compared to the Table 1 SCS and the Table 3 SCS 

for “residential” and “industrial/commercial” land uses with coarse textured soil. 

In comparison to the Table 1 SCS, soil samples collected from five (5) of the boreholes (BH101, 

BH106, BH107, BH111 and BH113) exceeded one or more of the VOC parameters.  In comparison to 

the Table 3 SCS for “residential” land use, soil samples collected from borehole BH101 exceeded for 

PHC fractions F1 to F3.  In comparison to Table 3 SCS for “commercial/industrial” land use, soil 

samples collected from borehole BH101 exceeded for PHC fractions F1 and F2. 

Six (6) groundwater samples collected from monitoring wells BH101, BH107, BH108, BH113, BH115 

and BH117 exceeded the Table 1 SCS for one or more of the VOC parameters.  The groundwater 

sample collected from monitoring well BH107 exceeded the Table 3 SCS for both the “residential” and 

“commercial/industrial” land uses for the VOC parameter Toluene. The samples collected from 

monitoring wells BH101, BH102, BH113, BH114 and BH119 were observed to have PHC odours and 

visible PHC sheen on the surface of the groundwater, exceeding the qualitative criteria for Table 1 and 

Table 3 SCS (both “residential” and “commercial/industrial” land uses) for PHC fractions F1 to F4. 

The depth to groundwater at the Site was determined to range between 0.00 (BH108) and 2.32 

(BH114) mbg.  Based on the groundwater elevations measured on December 2 and 3, 2009, as well 

as visual observations of the topography, the groundwater flow direction in the general area of the NIA 

is inferred to be southeasterly towards Elliot Lake.   

6.0 CONCLUSIONS 

Based on the abovementioned information gathered during the course of this assessment, and review 

of laboratory analyses for the soil and groundwater samples collected, it is MRW’s opinion that further 

action is required with respect to addressing environmental contamination at the AOCs investigated 

as part of this Phase II ESA completed for the NIA located in Elliot Lake, Ontario. 
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7.0 RECOMMENDATIONS 

MRW recommends the following actions be considered with respect to the environmental condition at 

the NIA: 

• Complete a Supplemental Phase II ESA to delineate the extent of the Table 3 SCS 

(residential and industrial/commercial land uses) exceedances found in the soil and 

groundwater in the areas of BH101 and BH107, respectively, and determine their sources of 

contamination; 

• In the areas where Table 1 SCS soil and groundwater exceedances were discovered, it is 

recommended that for these properties the overburden thickness be measured through the 

use of driven rock probes to determine if “shallow soil property” conditions exist and that the 

appropriate MOE SCS are applied for the comparison of analytical results.  For such 

properties where the “shallow soil property” conditions exists and Table 1 SCS apply, 

complete a Supplemental Phase II ESA to delineate the extent of the Table 1 SCS 

exceedances found in the soil and/or groundwater and determine their sources of 

contamination; 

• Confirm the appropriate MOE SCS for the individual COEL owned properties and file a 

Record of Site Condition in preparation for future land use changes (i.e., residential, parkland, 

institutional); and, 

• Remove and dispose of any remaining solvent, in accordance with Ontario Regulation 347, 

found within the solvent holding tank located at the former motor rewinders COEL property.  

Upon removal of the solvent it is recommended that the tank be decommissioned and 

removed and that a Supplemental Phase II ESA be conducted to investigate the soil and 

groundwater conditions beneath the area of the solvent holding tank. 

7.1  Environmental Reports Review and Recommendations 

As identified in Section 1.4, the following reports were made available to MRW for review at the time 

of the preparation of this report: 

• Preliminary Environmental Investigation, Petro Canada Property, 1 Roddis Road, Elliot Lake, 

Ontario – Terraprobe, November 30, 2009; 
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• Preliminary Environmental Investigation, Prestige Glass, 5 Roddis Road, Elliot Lake, Ontario – 

Terraprobe, November 27, 2009; 

• Phase I Environmental Site Assessment, R. L. Brunet Mechanical Contracting, 6 Roddis 

Road, Elliot Lake, Ontario – Terraprobe, December 7, 2009; 

• Preliminary Environmental Investigation, Keldor Construction, 8 Roddis Road, Elliot Lake, 

Ontario – Terraprobe, November 27, 2009;  

• Preliminary Environmental Investigation, Self Storage, 10 Roddis Road, Elliot Lake, Ontario – 

Terraprobe, November 27, 2009; 

• Preliminary Environmental Investigation, Imperial Oil Property, 11 & 13 Roddis Road, Elliot 

Lake, Ontario – Terraprobe, November 30, 2009;  

• Preliminary Environmental Investigation, Duncan Property, 1 Timber Road, Elliot Lake, 

Ontario – Terraprobe, November 23, 2009; 

• Preliminary Environmental Investigation, Prestige Glass, 2 Timber Road, Elliot Lake, Ontario 

– Terraprobe, November 20, 2009; 

• Phase I Environmental Site Assessment, Elliot Lake Department of Public Works, 3, 5 & 7 

Timber Road, Elliot Lake, Ontario – Terraprobe, December 4, 2009; 

• Phase I Environmental Site Assessment, C & G Electrical Contracting, 19 Timber Road, Elliot 

Lake, Ontario – Terraprobe, October 30, 2009; 

• Preliminary Environmental Investigation, Paulitzki Property, 24A Timber Road, Elliot Lake, 

Ontario – Terraprobe, December 7, 2009; 

• Preliminary Environmental Investigation, Ripp-Tide, 24B Timber Road, Elliot Lake, Ontario – 

Terraprobe, December 7, 2009; and, 

• Phase I Environmental Site Assessment, Elliot Lake Snowmobile Club (Snowbirds), 32 

Timber Road, Elliot Lake, Ontario – Terraprobe, November 27, 2009. 

The summaries and results of the abovementioned reports were reviewed by MRW.  The following 

are recommendations based on the information gathered through MRW’s review: 
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• Based on the age of certain buildings within the NIA, potential for Designated Substances 

exist, therefore it is recommended that Designated Substance Surveys be completed on 

buildings which are either condemned or planned for demolition; and, 

• Complete a Supplemental Phase II ESA on COEL property, hydrogeologically downgradient 

of 1 Timber Road to investigate the potential for soil and groundwater impacts as a result of 

the auto repairs being conducted and possible PHC handling and storage.  

8.0 CLOSURE 

We trust the above is satisfactory for your requirements at this time.  Please notify our office if you 

have any questions, comments or should you require anything further. 

Respectfully submitted, 

  
 
 
 
Colin Liddiard, C.E.T. Christian Tenaglia, M.E.S., P. Eng. 
Senior Project Manager Environmental Engineer 
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9.0 LIMITATION OF LIABILITY 

All work was performed in accordance with Ontario Regulation 153/04, “Record of Site Condition – 

Part XV.1 of the Environmental Protection Act”.  The work performed does not constitute an 

exhaustive investigation of the environmental condition of the entire Site but focuses solely on the 

environmental impact to the soil and groundwater media downgradient of the AOCs identified by 

Terraprobe, on properties within the NIA which are owned and operated by COEL.  

The services performed and outlined in this report were based, in part, upon visual observations of the 

Site, and off-Site impacts.  Our opinion cannot be extended to portions of the Site(s), which were 

unavailable for direct observations, reasonably beyond the control of MRW.  It should be noted that 

other compounds or materials not tested for may be present in the Site(s) environment.  The 

possibility remains that unexpected environmental conditions may be encountered at the Site(s) in 

locations not specifically investigated. 

The environmental engineering services associated with this Phase II ESA, were conducted in 

accordance with generally accepted engineering practices, however, no warranty is provided or 

implied. 

The total amount of all claims the Client may have against MRW or any present or former partners, 

executive officers, directors, stockholders or employees thereof under this engagement, including but 

not limited to claims for negligence, negligent misrepresentation and breach of contract, shall be 

strictly limited to the amount of MRW’s professional fees for this assignment. 

No claim may be brought against MRW in contract or in tort more than two (2) years after the Services 

were completed or terminated under this agreement.   

Any use which a third party makes of this report, or any reliance on or decisions to be made based 

upon it, are the responsibility of such third parties.  MRW accepts no responsibility for damages, if 

any, suffered by any third party as a result of decisions made or actions based upon this report. 
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10.0 QUALIFICATIONS OF ENVIRONMENTAL CONSULTANTS 

MRW’s head office is located in Sault Ste. Marie, Ontario.  The consulting firm was established in 

1961, primarily in the field of Civil, Structural and Geotechnical Engineering.  Mechanical and 

Electrical Engineering disciplines were added in 1973 and, while maintaining all of the above 

professional services, the Firm included Environmental Engineering Services in 1992. 

Over the last sixteen (16) years, MRW has completed numerous Phase I and Phase II Environmental 

Site Assessments in accordance with CAN/CSA Standard Z768-01 and CAN/CSA Standard Z769-00, 

respectively, Canada Mortgage and Housing Corporation (CMHC), Ontario Housing, Canadian 

Environmental Auditing Association (CEAA) and American Society of Testing Materials (ASTM) 

standards, the Ontario Ministry of the Environment and Energy and the Consulting Engineers of 

Ontario guidelines.  A broad range of project experience has been developed covering all aspects of 

Phase I and Phase II ESAs including numerous remediation projects, risk assessment and monitoring 

studies.  Additionally, over the last nine (9) years, MRW has completed numerous mould and 

hazardous building material (HazMat) investigations and Waste Audit and Waste Reduction Work 

Plans (WRWP). 

MRW’s client base includes the Business Development Bank of Canada (Sault Ste. Marie Branch), 

the Department of National Defence, Provincial Ministries, Architects, Commercial Institutions, 

Industrial Firms, Banking Institutions, School Boards, Insurance Companies and Private Developers. 
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Figure 1 – Site Map 
 
Figure 2 – Site Plan 
 
Figure 3 – Borehole and Monitoring Well Location Plan 
 
Figure 4 – Groundwater Elevations and Contour Plan 
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