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Executive Summary 

The City of Waterloo retained Stantec Consulting Ltd. (Stantec) to conduct a Phase II Environmental Site 
Assessment (ESA) to investigate soil and groundwater conditions at the property described as West Side 
Employment Lands (WSEL) in Waterloo, Ontario, hereinafter referred to as the “Site”. The general location of the Site 
is shown on Figure No.1 and the boundaries of the Site and features are shown on Figure No.2 in Appendix A. The 
Site is bounded by 250 Wilmot Line (undeveloped land with a construction trailer) and Columbia Street West to the 
north (beyond which is an undeveloped properties for future residential property use), 50 Wilmot Line (an agricultural 
property with associated buildings), Wilmot Line to the west, (beyond which is 1074 Erb's Road to the west (an 
agricultural property)), 990 Erb Street West (industrial water pumping facility) and Erb Street West to the south 
(beyond which is Waterloo Waste Management Centre), and Hydro One Networks Inc. (HONI) Transmission Corridor 
to the east (beyond which are residential buildings). 

A Phase I ESA was completed for the Site by Stantec and documented in the report titled Final - Phase I 
Environmental Site Assessment - Erb Street West and Wilmot Line, Waterloo, ON, dated July 20, 2018 (Stantec, 
2018). The Phase I ESA identified potential environmental concerns associated with the presence of two above 
ground storage tanks (AST) containing fuel at 100 Wilmot Line with no secondary containment and a historical diesel 
spill was associated with the ASTs. The storage of used oil containers within the maintenance shed at 100 Wilmot 
Line with no secondary containment and associated staining. The presence of a floor drain, situated within the 
maintenance building at 100 Wilmot Line, with no associated oil water separator. The unknown quality of imported fill 
material at 980 Erb Street West. 

The City of Waterloo retained Stantec to conduct a Phase II ESA at the property described as WSEL in Waterloo, 
Ontario. The Phase II ESA was completed to assess the potential for soil and/or groundwater impacts to be present 
within selected areas at the Site, specially at 100 Wilmot Line and 980 Erb Street West.  

Representative soil and/or groundwater samples were collected from the boreholes/monitoring wells and submitted 
for laboratory analysis of one or more of the following contaminants of potential concern (COPCs): petroleum 
hydrocarbon fractions 1 to 4 (PHCs F1 to F4), volatile organic compounds (VOCs), polycyclic aromatic hydrocarbons 
(PAHs), pH and metals and inorganics.  

Based on the results of the Phase II ESA, the following conclusions are provided: 

 Nine boreholes were advanced to a maximum depth of 6.1 metres below ground surface (m BGS), four of which 
were instrumented as groundwater monitoring wells. 

 The overburden at the Site, noted during the Phase II ESA field program, generally consisted of a surficial layer 
of topsoil or sand and gravel fill, overlying sandy clay till to depths of up to 4.34 m BGS, which in turn was 
underlain by native silty sand or sandy silt that was typically observed from approximately 1.52 m to 6.10 m BGS. 
At BH18-7 and BH18-8, a layer of sand and gravel fill material was encountered overlying sandy clay till from 
0.09 m to 0.76 m BGS. Bedrock was not encountered at any of the investigated locations during the Phase II 
ESA. 

 Soil sampling at the Site did not identify COPC parameters that exceeded the applicable Ontario Regulation 
(O. Reg.) 153/04 Table 2 Site Condition Standards (SCS). 
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 The depth to groundwater measured on April 4, 2018 ranged from 1.51 m BGS (MW18-1) to 5.71 m BGS 
(MW18-2), and depth to groundwater measured on April 11, 2018 ranged from 1.59 m BGS (MW18-1) to 
5.75 m BGS (MW18-2). The inferred direction of shallow groundwater flow at the southwestern side of the Site is 
to the southwest.  

 On April 4 and April 11, 2018, the headspace combustible vapour concentrations (CVC) and total organic vapour 
(TOV) measured in the monitoring wells, MW18-1 to MW18-4, was less than 5 ppmv and 0.02 ppmv respectively.  

 Groundwater sampling at the Site as of April 11, 2018, did not identify COPC parameters that exceeded the 
applicable SCS. 

 Waste characterization testing indicates that the Site soil would be considered non-hazardous waste for off-site 
disposal purposes, if required. The purged groundwater and soil cuttings are not considered to be impacted 
above the SCS for the Site and could remain on-site until redevelopment on the Site, for a potential cost savings. 

Given the findings of the Phase II ESA, the following recommendations are provided: 

 The soil and groundwater investigation did not identify COPC at concentrations above the Table 2 SCS.  No 
further actions are recommended at this time. 

 If groundwater monitoring wells are no longer required for future monitoring purposes, they should be 
decommissioned in accordance with O.Reg.903 under the Ontario Water Resources Act. 

The statements made in this Executive Summary text are subject to the limitations included in Section 6.0 and are to 
be read in conjunction with the remainder of this report. 



PHASE II ENVIRONMENTAL SITE ASSESSMENT – WEST SIDE EMPLOYMENT LANDS, WATERLOO ON 

Introduction  
August 17, 2018 

 jt \\cd1004-f01\01221\active\161413446\05_report_deliv\phase_2_esa\final\rpt_161413446_ph2_esa_20180817_fnl.docx 1.1 
 

1.0 INTRODUCTION  

The City of Waterloo retained Stantec Consulting Ltd. (Stantec) to conduct a Phase II Environmental Site 
Assessment (ESA) to investigate soil and groundwater conditions at the property described as West Side 
Employment Lands (WSEL) in Waterloo, Ontario, hereinafter referred to as the “Site”. The general location of the Site 
is shown on Figure No.1 and the boundaries of the Site and features are shown on Figure No.2 in Appendix A. The 
Site is bounded by 250 Wilmot Line (undeveloped land with a construction trailer) and Columbia Street West to the 
north (beyond which is an undeveloped properties for future residential property use), 50 Wilmot Line (an agricultural 
property with associated buildings), Wilmot Line to the west, (beyond which is 1074 Erb's Road to the west (an 
agricultural property)), 990 Erb Street West (industrial water pumping facility) and Erb Street West to the south 
(beyond which is Waterloo Waste Management Centre), and Hydro One Networks Inc. (HONI) Transmission Corridor 
to the east (beyond which are residential buildings). 

1.1 BACKGROUND 

Stantec understands that the Site consists of the following properties: municipally identified as 100 Wilmot Line, 960 
Erb Street West and 980 Erb Street West in Waterloo, Ontario. The 'landlocked' portion of land located at 928 Erb 
Street West is surrounded by the Site on all sides but 928 Erb Street West is not part of the Site assessed during the 
Phase II ESA. 

A Phase I ESA was completed for the Site by Stantec and documented in the report titled FINAL - Phase I 
Environmental Site Assessment - Erb Street West and Wilmot Line, Waterloo, ON, dated July 20, 2018 (Stantec, 
2018). The Phase I ESA identified potential environmental concerns associated with the presence of two above 
ground storage tanks (AST) containing fuel at 100 Wilmot Line with no secondary containment and a historical diesel 
spill was associated with the ASTs. The storage of used oil containers within the maintenance shed at 100 Wilmot 
Line with no secondary containment and associated staining. The presence of a floor drain, situated within the 
maintenance building at 100 Wilmot Line, with no associated oil water separator. The unknown quality of imported fill 
material at 980 Erb Street West. 

Stantec was subsequently retained to complete a Phase II ESA to assess the soil and groundwater conditions at the 
Site in areas with potential environmental concerns identified during the Phase I ESA. The results of the Phase II 
ESA are discussed herein. 

Contaminants of potential concern (COPC) associated with the potential environmental concerns at the Site 
discussed above include: volatile organic compounds (VOC) including benzene, toluene, ethylbenzene and xylenes 
(BTEX); petroleum hydrocarbon (PHC) fractions 1 to 4 (F1 to F4); metals and inorganics; and polycyclic aromatic 
hydrocarbons (PAH). 

1.2 OBJECTIVE 

The objective of the Phase II ESA was to assess the potential presence of COPC in soil and groundwater associated 
with the potential environmental concerns identified in Stantec’s Phase I ESA (Stantec, 2018). 
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1.3 SITE DESCRIPTION 

The Site is approximately 43.6 hectares (107.7 acres) in area and is situated north of the intersection of Wilmot Line 
and Erb Street West in Waterloo (see Figure No. 1 and 2, Appendix A). The Site consists of a former golf course 
(formerly operated by the Waterloo Golf Academy) at 100 Wilmot Line, agricultural land, a former residential property 
at 980 Erb Street West, and a stormwater management (SWM) pond.  

1.3.1 Topography and Regional Drainage 

Based on observations made during the Phase I ESA (Stantec, 2018a), the observed topography at the Site is 
relatively at grade with the adjacent properties with the adjoining roadways at a slightly lower elevation. 100 Wilmot 
Line has a variable hummocky topography (in the vicinity of the golf course). 

Based on the “Scoped Subwatershed Study Portions of Subwatersheds 307 and 314 Laurel Creek Watershed” by 
CH2MHill dated May 2004, there is a groundwater divide that is located on the Site (Figure 2, Appendix A). Based 
on the location of the divide the inferred ground water flow direction on the western portion of the Site is expected to 
flow to the southwest. It should be noted that the direction of the shallow ground water flow in localized areas can be 
influenced by the presence of underground utility corridors and is not necessarily a reflection of regional or local 
ground water flow. 

Stormwater is anticipated to generally infiltrate into the ground or drain by overland flow toward the SWM pond and 
ponds in the vicinity of the golf course; and into roadside ditches that extends along the northern side of Erb Street 
West and the Eastern side of Wilmot Line. 

1.3.2 Geologic Setting 

The Quaternary Geology of Ontario (Map 2556) prepared by the Ministry of Natural Resources identified the regional 
surficial soils to be Maryhill Till consisting of silty clay to clay matrix, moderate to high matrix carbonate content, clast 
poor. 

Based on an available surficial geology map, Ontario Geological Survey GIS data set, the native surficial soils of the 
Site consist of clay to silt-textured till (derived from glaciolacustrine deposits or shale). 

The Site resides in the physiographic region classified by Chapman and Putnam (1984) as the Waterloo Hills with this 
physiographic feature consisting of sandy hills, ridges of sandy till, kames or kame moraines and intervening hollows 
of outwash sand and gravel, which all can be capped by glacial till. 

Based on the Hydrogeological Investigation (Stantec, 2017a) and Geotechnical Investigation (Stantec, 2017b), the 
stratigraphy encountered at the Site generally consist of topsoil, which can overlay silty sand, sandy silt and/or clay fill 
material up to a depth of approximately 2.3 metres below ground surface (m BGS). This fill material was reported to 
be underlain by native deposits of silt and/or silty clay at depths ranging from 0.8 m to 1.5 m BGS. Beneath these 
previously mentioned soils it was noted that a sandy to silty clay till that extends to the maximum drilled depth of 
12.8 m BGS. In addition, sand to silty sand layers ranging from 0.7 m to 2.7 m were identified between the till layers.  
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The Geotechnical Investigation (Stantec, 2017b) did not encounter bedrock at the Site to the maximum borehole 
depth of 12.8 m BGS. Bedrock in the vicinity of the Site was mapped as sandstone, shale, dolostone, and siltstone of 
the Guelph Formation (OGS, 2012).  

Based on information obtained from the OGS Map 2544, titled Bedrock Geology of Ontario, Southern Sheet, bedrock 
in the area of the Phase One Property is reported to consist of Upper Silurian aged deposits (Salina Formation), 
consisting of limestone, dolostone, shale, sandstone, gypsum, and salt. The depth to bedrock was not indicated on 
the map. 

1.4 REGULATORY FRAMEWORK 

The Phase II ESA was completed in general accordance with the Canadian Standards Association (CSA) Guideline 
Phase II Environmental Site Assessment Z769 00 (CSA, R2013).  

The Phase II ESA was not completed with the intent of filing a Record of Site Condition (RSC); therefore, some 
requirements of O.Reg.153/04, such as the prescribed report format, were not strictly adhered to. 

The roles and powers of the Ontario Ministry of the Environment, Conservation and Parks (MOECP) when dealing 
with contaminated sites are outlined primarily in the Environmental Protection Act (R.S.O. 1990). The MOECP has a 
mandate to deal with situations where there is an adverse effect, or the likelihood of an adverse effect, associated 
with the presence or discharge of a contaminant. Ontario Regulation 153/04 (O.Reg.153/04) provides guidance and 
information to property owners and consultants to use when assessing the environmental condition of a property, 
when determining whether restoration is required and in determining the kind of restoration needed to allow continued 
use or reuse of a property.  

1.4.1 Generic Soil and Groundwater Quality Standards 

To evaluate the soil and groundwater quality at the Site, data were compared with the site condition standards (SCS) 
established in the MOECP 2011 document Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of 
the Environmental Protection Act (MOE, 2011a).   

The selection of the applicable SCS to assess soil and groundwater quality considered the following characteristics 
specific to the Site: 

 Groundwater use 

 Current/intended property use 

 Depth to bedrock 

 Proximity to water bodies 

 Soil characteristics (e.g., grain size) 

 Environmental sensitivity, including: 

o Soil pH 
o Proximity to areas of natural significance 
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A detailed summary of the selection process for the Site is included in Appendix B. Based on this information, the 
generic SCS were considered applicable for the Site were the MOECP Table 2 Full Depth Generic SCS for a potable 
groundwater condition for industrial/commercial/community (I/C/C) property use with medium and fine textured soils 
(Table 2 SCS). 
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2.0 FIELD PROGRAM 

2.1 SCOPE OF WORK  

A summary of the completed scope of work is presented below. Detailed methods are presented in Appendix C.   

The scope of work for this Phase II ESA was completed in March and April 2018. The Phase II ESA consisted of the 
following activities: 

2.1.1 Pre-Field Activities: 

 Prepared a health and safety plan (HASP) 

 Retained subcontractors for private underground utility location, borehole drilling/monitoring well installation and 
laboratory analytical services 

 Established data quality objectives (DQO) 

2.1.2 Field Activities: 

 Retained a private utility locator (OnSite Locates Inc.) to locate public and private services in the work areas and 
requested utility clearances for public utilities (Ontario One Call) 

 Observed the advancement of nine (9) boreholes (MW18-1 to MW18-4, and BH18-5 to BH18-9) by Strata Drilling 
Group Inc. of Markham, Ontario (Strata) to a maximum depth of 6.1 m BGS 

 Observed the completion of four boreholes as monitoring wells (MW18-1 to MW18-4)   

 Collected soil samples at regular intervals from each borehole, described field observations, and measured soil 
headspace combustible and organic vapour concentrations 

 Submitted selected soil samples to Maxxam Analytics International Corporation (Maxxam) of Mississauga, 
Ontario, for analysis of PHC F1 to F4, VOC, PAH, and metals and inorganics 

 Collected depth to water table measurements and groundwater samples at new monitoring well locations 

 Submitted groundwater samples to Maxxam for analysis of PHC F1 to F4, VOC, PAH, and metals and inorganics 

 Stantec Geomatics Group completed an elevation survey of the boreholes and monitoring wells relative to an on 
site benchmark 

 Collected and submitted one composite soil sample from the drilling program to Maxxam for waste 
characterization analysis, including toxicity characteristic leaching procedure (TCLP)-inorganics, TCLP-VOCs, 
TCLP-semi-VOCs, bulk analysis of polychlorinated biphenyls (PCBs) and testing for ignitability to determine soil 
disposal requirements. 

2.1.3 Data Interpretation and Reporting: 

 Interpreted the observations and findings of the field work and the analytical results 
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 Evaluated data quality through a review of quality assurance/quality control (QA/QC) measures 

 Prepared this report to document the investigation findings 
 

2.1.4 Sampling Location Rationale 

Table I below presents the locations and rationale for soil and groundwater sampling completed during the Phase II 
ESA. A detailed field methodology for the tasks listed above is presented in Appendix C. 

Table I: Sampling and Analysis Rationale 

Borehole 
Identification 

Location Investigation Rationale 

MW18-1, 
BH18-5 and 
BH18-6 

980 Erb Street 
West 

To investigate soil conditions associated with the unknown fill material 
associated with the backfill operations of the former residential house. As well 
as the two stockpiles, approximately 20 cubic metres, consisting of gravel, 
concrete and asphalt. 

MW18-3 and 
MW18-4 

100 Wilmot Line To investigate soil conditions associated with the maintenance activities 
located at the former golf course. 

MW18-2, 
BH18-8, and 
BH18-9 

100 Wilmot Line To investigate soil conditions in proximity to the two ASTs. 

BH18-7 100 Wilmot Line To investigate soil conditions in proximity to the used oil containers. 

The depth of soil samples submitted for laboratory analysis from boreholes were based on field observations and/or 
soil vapour concentrations, staining, odour, and the expected behaviour of COPCs in the environment.  
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3.0 RESULTS 

3.1 STRATIGRAPHY 

Detailed descriptions of stratigraphy observed during borehole advancement are provided on the borehole records in 
Appendix D. During the field activities on March 19, 2018, the overburden at the Site generally consisted of a 
surficial layer of topsoil or sand and gravel fill, overlying sandy clay till to depths of up to 4.34 m BGS, which in turn 
was underlain by native silty sand or sandy silt that was typically observed from approximately 1.52 m to 6.10 m BGS. 
At BH18-7 and BH18-8, a layer of sand and gravel fill material was encountered overlying sandy clay till from 0.09 m 
to 0.76 m BGS. Bedrock was not encountered at any of the investigated locations during the Phase II ESA. These 
observations were generally consistent with the findings reported in the Geotechnical Investigation (Stantec, 2017b).  

3.2 SOIL VAPOUR CONCENTRATIONS 

There are no regulatory criteria for headspace soil vapour concentrations. Headspace soil vapour concentrations are 
a field screening tool, in addition to field observations of staining, sheens, or odours, to provide a qualitative indication 
of the presence of volatile COPC (e.g., PHC, VOC).  

The headspace combustible vapour concentrations (CVC) and total organic vapour (TOV) concentrations measured 
in the soil samples recovered from the boreholes are provided on the borehole logs in Appendix D. 

The CVC measured in the soil samples collected ranged from less than 5 parts per million by volume (ppmv) (various 
locations) to 85 ppmv (0.76 m to 1.5 m BGS, MW18-2). The TOV measured in the soil samples collected ranged from 
less than 0.02 ppmv (various locations) to 5 ppmv (various locations). 

3.3 GROUNDWATER MONITORING 

This section presents the results of the groundwater monitoring program, including vapour concentrations measured 
in the monitoring well headspace, water levels, and interpreted groundwater flow direction. Depth to groundwater, 
vapour concentrations, and presence/absence of LPH, were measured in the monitoring wells on April 4 and April 11, 
2018. Groundwater monitoring data are presented in Table 1 in Appendix E. 

3.3.1 Well Headspace Vapour and LNAPL Observations 

On April 4 and April 11, 2018, the headspace CVC and TOV measured in the monitoring wells, MW18-1 to MW18-4, 
were less than 5 ppmv and 0.02 ppmv respectively.  

During the monitoring and sampling event, neither light non aqueous phase liquid (LNAPL) nor dense non aqueous 
phase liquid (DNAPL) were measured in the monitoring wells.  

3.3.2 Groundwater Elevations and Flow Direction 

The depth to groundwater measured on April 4, 2018 ranged from 1.51 m BGS (MW18-1) to 5.71 m BGS (MW18-2), 
and depth to groundwater measured on April 11, 2018 ranged from 1.59 m BGS (MW18-1) to 5.75 m BGS (MW18-2). 
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Groundwater elevations and interpreted shallow groundwater contours and flow direction are shown on Figure No. 3 
in Appendix A. Based on the elevation survey and depth to groundwater measured on April 11, 2018, the shallow 
groundwater flow direction in the vicinity of the monitoring wells was inferred to be in a southwestern direction.  

3.4 ANALYTICAL RESULTS 

This Section presents the soil and groundwater laboratory analytical results. 

3.4.1 Soil Quality 

Soil analytical results for BH18-01 to BH18-04 are summarized in Table 2 in Appendix E and on Figure No. 4 in 
Appendix A. Laboratory certificates of analysis are presented in Appendix G. 

Concentrations of analyzed parameters in the soil samples submitted for laboratory analysis from the boreholes met 
the applicable Table 2 SCS. 

3.4.2 Grain Size Analysis 

As part of the Geotechnical Investigation (Stantec, 2017b), Stantec completed grain size analyses on nine 
representative soil samples recovered from various depths at the Site. Of the nine samples, eight contained greater 
than 50% by mass of particles smaller than 75 μm. 

During the Phase II ESA field program, the majority of the soil observed was clay or silt (i.e. medium and fine textured 
soil). 

Based on the results of the grain size analysis conducted during the Geotechnical Investigation (Stantec, 2017b) and 
general field observations of medium and fine textured till soils during the Phase II ESA, less than 1/3 of soil 
(measured by volume) at the Site consisted of coarse textured soils; therefore, the standards medium and fine 
textured soil have been applied.   

3.4.3 Waste Classification  

A composite sample collected from drill cuttings was submitted to Maxxam for analysis of TCLP-VOCs, TCLP semi-
VOCs, and inorganic compounds, bulk PCBs, and ignitability.  

The sample results indicated the analyzed soil would be classified as non-hazardous waste. The analytical results 
along with the appropriate waste criteria are summarized in Table 4 in Appendix E. Laboratory certificates of 
analysis are provided in Appendix G.  

3.4.4 Groundwater Quality 

Groundwater analytical results are summarized in Table 3 and on Figure No. 5 in Appendix A. Laboratory 
certificates of analysis are provided in Appendix G. 

Concentrations of analyzed parameters met the applicable Table 2 SCS in the groundwater samples submitted to 
Maxxam.  



PHASE II ENVIRONMENTAL SITE ASSESSMENT – WEST SIDE EMPLOYMENT LANDS, WATERLOO ON 

Results  
August 17, 2018 

 

jt \\cd1004-f01\01221\active\161413446\05_report_deliv\phase_2_esa\final\rpt_161413446_ph2_esa_20180817_fnl.docx 3.3 
 
 

3.4.5 Evaluation of Quality Assurance/Quality Control  

The overall data quality objective (DQO) for the investigation was to collect data that were precise, accurate, 
reproducible, complete, and suitable for the purposes of the Phase II ESA. A detailed summary of the QA/QC 
evaluation is presented in Appendix I and copies of the laboratory certificates of analysis are provided in 
Appendix G. 

Based on the QA/QC evaluation described in Appendix I, Stantec concluded that the DQO for this investigation was 
satisfied and that the data were considered acceptable for use in this report. 
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4.0 CONCLUSIONS 

Based on the results of the Phase II ESA, the following conclusions are provided: 

 Nine boreholes were advanced to a maximum depth of 6.1 m BGS, four of which were instrumented as 
groundwater monitoring wells. 

 The overburden at the Site, noted during the Phase II ESA field program, generally consisted of a surficial layer 
of topsoil or sand and gravel fill, overlying sandy clay till to depths of up to 4.34 m BGS, which in turn was 
underlain by native silty sand or sandy silt that was typically observed from approximately 1.52 m to 6.10 m BGS. 
At BH18-7 and BH18-8, a layer of sand and gravel fill material was encountered overlying sandy clay till from 
0.09 m to 0.76 m BGS. Bedrock was not encountered at any of the investigated locations during the Phase II 
ESA. 

 Soil sampling at the Site did not identify COPC parameters that exceeded the applicable Table 2 SCS. 

 The depth to groundwater measured on April 4, 2018 ranged from 1.51 m BGS (MW18-1) to 5.71 m BGS 
(MW18-2), and depth to groundwater measured on April 11, 2018 ranged from 1.59 m BGS (MW18-1) to 
5.75 m BGS (MW18-2). The inferred direction of shallow groundwater flow at the southwestern side of the Site is 
to the southwest.  

 On April 4 and April 11, 2018, the headspace CVC and TOV measured in the monitoring wells, MW18-1 to 
MW18-4, was less than 5 ppmv and 0.02 ppmv respectively.  

 Groundwater sampling at the Site as of April 11, 2018, did not identify COPC parameters that exceeded the 
applicable Table 2 SCS. 

 Waste characterization testing indicates that the Site soil would be considered non-hazardous waste for off-site 
disposal purposes, if required. The purged groundwater and soil cuttings are not considered to be impacted 
above the SCS for the Site and could remain on-site until redevelopment on the Site, for a potential cost savings. 
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5.0 SUMMARY AND RECOMMENDATIONS 

The soil and groundwater investigation did not identify COPC at concentrations above the Table 2 SCS.  No further 
actions are recommended at this time. 

When the groundwater monitoring wells are no longer required for future monitoring purposes, they should be 
decommissioned in accordance with O.Reg.903 under the Ontario Water Resources Act. 
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6.0 CLOSURE AND LIMITATIONS 

This report documents work that was performed in accordance with generally accepted professional standards at the 
time and location in which the services were provided. No other representations, warranties or guarantees are made 
concerning the accuracy or completeness of the data or conclusions contained within this report, including no 
assurance that this work has uncovered all potential liabilities associated with the identified property. 

This report provides an evaluation of selected environmental conditions associated with the identified portions of the 
properties that were assessed at the time the work was conducted and is based on information obtained by and/or 
provided to Stantec at that time. There are no assurances regarding the accuracy and completeness of this 
information. All information received from the client or third parties in the preparation of this report has been assumed 
by Stantec to be correct. Stantec assumes no responsibility for any deficiency or inaccuracy in information received 
from others. 

The opinions in this report can only be relied upon as they relate to the condition of the portions of the identified 
properties that were assessed at the time the work was conducted. Activities at the property subsequent to Stantec’s 
assessment may have significantly altered the property’s condition. Stantec cannot comment on other areas of the 
property that were not assessed. 

Conclusions made within this report consist of Stantec’s professional opinion as of the time of the writing of this 
report, and are based solely on the scope of work described in the report, the limited data available and the results of 
the work. They are not a certification of the property’s environmental condition. This report should not be construed 
as legal advice. 

This report has been prepared for the exclusive use of the client identified herein and any use by any third party is 
prohibited. Stantec assumes no responsibility for losses, damages, liabilities or claims, howsoever arising, from third 
party use of this report. 

The locations of any utilities, buildings and structures, and property boundaries illustrated in or described within this 
report, if any, including pole lines, conduits, water mains, sewers and other surface or subsurface utilities and 
structures are not guaranteed. Before starting work, the exact location of all such utilities and structures should be 
confirmed and Stantec assumes no liability for damage to them. 

The conclusions are based on the site conditions encountered by Stantec at the time the work was performed at the 
specific testing and/or sampling locations, and conditions may vary among sampling locations. Factors such as areas 
of potential concern identified in previous studies, site conditions (e.g., utilities) and cost may have constrained the 
sampling locations used in this assessment.   In addition, analysis has been carried out for only a limited number of 
chemical parameters, and it should not be inferred that other chemical species are not present. Due to the nature of 
the investigation and the limited data available, Stantec does not warrant against undiscovered environmental 
liabilities nor that the sampling results are indicative of the condition of the entire Site. As the purpose of this report is 
to identify site conditions which may pose an environmental risk; the identification of non-environmental risks to 
structures or people on the Site is beyond the scope of this assessment. 
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 GENERIC SITE CONDITION STANDARDS 
SELECTION 

This appendix summarizes the selection process Stantec Consulting Ltd. (Stantec) used to identify the appropriate 
standards for the sites based on a review of site-specific characteristics. To evaluate the soil and groundwater quality 
at the property described as West Side Employment Lands (WSEL) in Waterloo, Ontario, hereinafter referred to as 
the “Site”, data were compared with the standards established in the Ontario Ministry of the Environment, 
Conservation and Parks (MOECP) Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the 
Environmental Protection Act (April 15, 2011) Site Condition Standards (SCS) (MOE, 2011a). 

B.1 GROUNDWATER USE 

The City of Waterloo relies on groundwater as a significant source of potable water. Further, the Region of Waterloo 
has issued a document that states that only potable site condition standards may be considered for the assessment 
of soil and ground water quality (Region of Waterloo, 2010). 

Therefore, site condition standards (SCS) for potable groundwater conditions were considered applicable at the Site.  

B.2 CURRENT/INTENDED PROPERTY USE 

The current property use of the Site is combination of agricultural, undeveloped and commercial. According to the
market analysis report for the Site (urbanMetrics Inc., 2017), the recommended future use of the Site will be a 
combination of industrial and commercial property use; therefore, the applicable land use category was considered 
industrial/commercial/community property use. 

B.3 DEPTH TO BEDROCK 

Bedrock was not encountered during the current or previous subsurface investigations, to a maximum depth of 
12.8 metres below ground surface (m BGS). Therefore, the generic SCS established for properties with shallow 
bedrock (i.e., less than 2 m) were not considered applicable for use at the Site. 

B.4 PROXIMITY TO WATER BODIES 

The Site is located greater than 30 m from a water body. The closest tributary to the Site is Clair Creek, which is 
approximately 90 m northeast of the Site. Therefore, the generic SCS suitable for properties greater than 30 m from a 
water body were considered applicable for the Site.  

B.5 SOIL CHARACTERISTICS 

During the field activities on March 19, 2018, the overburden at the Site generally consisted of a surficial layer of 
topsoil or sand and gravel fill, overlying sandy clay till to depths of up to 4.34 m BGS, which in turn was underlain by 
native silty sand or sandy silt that was typically observed from approximately 1.52 m to 6.10 m BGS. At BH18-7 and 
BH18-8, a layer of sand and gravel fill material was encountered overlying sandy clay till from 0.09 m to 0.76 m BGS. 
Bedrock was not encountered at any of the investigated locations during the Phase II ESA. 
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Based on the results of the grain size analysis completed during the Stantec Geotechnical Investigation (2017b) and 
general field observations of medium and fine textured till soils during the Phase II ESA, less than 1/3 of soil 
(measured by volume) consists of coarse textured soils; therefore, the standards medium and fine textured soil have 
been applied.   

B.6 ENVIRONMENTALLY SENSITIVE AREAS 

The O.Reg.153/04 generic SCS cannot be used at properties that are within, include, or are proximate to (i.e., within 
30 m of) Environmentally Sensitive Areas, such as areas of natural significance, or when soil pH is not within the 
allowable ranges for surface and/or subsurface soils. If either condition applies, the Table 1 (background) SCS are 
used to evaluate soil and groundwater quality. 

B.6.1 Areas of Natural Significance 

According to information provided by Ontario Ministry of Natural Resources and Forestry online tool 
(https://www.ontario.ca/page/make-natural-heritage-area-map), no areas of natural and scientific interest (ANSI) are 
present within 1 km of the Site.   

B.6.2 Soil pH 

The generic SCS cannot be applied to a property if the soil pH has a value outside a range of 5 to 9 for surface soil 
(less than1.5 m BGS) or outside a range of 5 to 11 for subsurface soil (greater than 1.5 m BGS).  

Six surface soil samples and four subsurface soil samples were submitted for analysis of pH. Results indicated that 
the samples were within the acceptable ranges. 

B.7 APPLICABLE STANDARD 

Considering the site characteristics described in the previous sections, the generic SCS considered applicable for the 
Site were the MOECP 2011 Table 2 Full Depth SCS for a potable groundwater condition for 
industrial/commercial/community property use with medium and fine textured soils (Table 2 SCS).   
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 FIELD METHODOLOGY 

This Appendix summarizes the field methodology Stantec followed in completing the Phase II Environmental Site 
Assessment (ESA). 

Monitoring, soil and groundwater sampling were undertaken consistent with the applicable sections of Ontario 
Regulation (O.Reg.) 153/04, made under Part XV.1 of the Environmental Protection Act and elements of the Ministry 
of the Environment, Conservation and Parks (MOECP) document Guidance on Sampling and Analytical Methods for 
Use at Contaminated Sites in Ontario (December 1996). 

C.1 HEALTH AND SAFETY 

Stantec developed a health and safety checklist for this project consistent with the requirements of the Ontario 
Occupational Health and Safety Act (OHSA) to address the fieldwork components, including sampling and handling 
of soil and groundwater samples potentially containing the contaminants of concern (COC) previously identified. The 
specific objectives of the health and safety checklist were to: 

 Identify potential health and safety concerns or exposure risks associated with activities to be conducted on the 
Site. 

 Identify and describe the control methods designed to reduce on site worker exposure to potential risks. 

 Reduce the potential for on-site workers and the public to be exposed to unnecessary or unacceptable risk as 
part of the work program. 

 Undertake the proposed contaminant delineation program field activities in a manner consistent with the 
applicable legislation and guidelines respecting worker health and safety, and regulations concerning 
contaminant and waste handling. 

A copy of the health and safety checklist was kept on the Site by Stantec field personnel for the duration of the field 
activities. 

C.2 UNDERGROUND UTILITIES 

C.2.1 Public and Private Underground Service Locates 

Prior to the borehole drilling activities, Stantec contacted Ontario One Call to have publicly owned utilities located in 
the vicinity of the proposed borehole locations. In addition, Stantec retained OnSite Locates Inc. of Newmarket, 
Ontario to locate private underground services near the boreholes including, but not limited to, buried private site 
services, telephone, natural gas, cable, water, and power. 



PHASE II ENVIRONMENTAL SITE ASSESSMENT – WEST SIDE EMPLOYMENT LANDS, WATERLOO ON 

Appendix C  Field Methodology  
August 17, 2018 

 C.2 
 

C.3 METHODOLOGY 

C.3.1 Borehole Advancement and Monitoring Well Installation 

Nine boreholes with six completed as monitoring wells were drilled and completed as groundwater monitoring wells 
by Strata Drilling Group Inc. of Markham, Ontario (Strata). The boreholes were advanced using direct push Geoprobe 
7822DT drill rig equipped with a 100 mm (4¼ in.) diameter dual tube sampling system. Samples from the soils within 
the boreholes were collected continuously at 1.5 m (5 ft) depth intervals using a soil coring device equipped with 
disposable sample core tubes. A new disposable sample core tube was used for each sample. The boreholes not 
intended for monitoring well installation were backfilled with bentonite upon completion. 

Groundwater monitoring wells, comprising 50-mm inside diameter (ID) polyvinyl chloride (PVC) well materials, were 
installed following removal of the continuous sampling equipment and augering of the boreholes to the desired well 
depth using hollow stem augers (4.24-inch diameter). Monitoring wells were constructed with a 3.0 m long slotted 
PVC well screen connected to an appropriate length of PVC riser pipe.  The PVC screen and riser pipe were 
flush-threaded and equipped with O-rings to provide watertight joints. A flush-threaded PVC cap was installed at the 
bottom of the well screen.  Silica sand was placed in the borehole annulus around each well screen and extended to 
approximately 0.3 m above the top of the well screen. A bentonite seal was installed from the top of the silica sand to 
approximate depths of 0.15 m BGS in each of the monitoring wells. A j-plug was installed at the top of each 
monitoring well. The monitoring wells were finished with aboveground steel well casings that were concreted in-place. 

Well construction details are presented on the borehole records in Appendix D. 

C.3.2 Soil Screening and Sampling 

Soil samples were recovered approximately every 0.8 metres (m) continuously from the borehole using a direct push 
soil coring device equipped with disposable polyethylene sample core tubes at regular depth intervals (i.e., every 
1.5 m). A new disposable sample core tube was used for each sample.   

Stantec’s field technician visually assessed and logged the recovered soil samples in the field and recorded 
observations of colour, odour, texture, soil type, and moisture. Each of the soil samples was split into two 
representative samples. One half of the sample was field tested for combustible vapour concentrations (CVC) and 
total organic vapour concentrations (TOV) as described below. The second portion of each sample was placed into 
laboratory-supplied jars and temporarily stored in a cooler on ice prior to transport to Maxxam Analytics International 
Corporation (Maxxam). Samples to be analyzed for volatile organic compounds (VOC) or petroleum hydrocarbons 
(PHC), including benzene, toluene, ethylbenzene and xylenes (BTEX) and PHC F1, were recovered from each 
sampling interval using a hermetic sampling device. This involved collecting approximately 5 gram aliquots of soil 
from the dual tube and extruding the aliquots directly into laboratory supplied vials containing methanol preservative. 

Stantec screened soil samples for presence of CVC and TOV in the field using an RKI Eagle II Hydrocarbon Surveyor 
(the Eagle II). The Eagle II is equipped with a combustible gas detector to measure CVC and a photoionization 
detector (PID) to measure TOV. The Eagle II is equipped with a Teflon® lined hose and a 0.4 m (10 in.) long 
hydrophobic probe. The probe includes a replaceable hydrophobic filter disk that reduces the potential for particulates 
and water to enter the instrument.  
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For CVC, the Eagle II can display measurement in parts per million by volume (ppmv), percent by volume (% volume), 
and percent of the lower explosive limit (% LEL). TOV measurements are reported in units of ppmv. The Eagle II was 
calibrated prior to the soil sampling program. The combustible gas detector was calibrated to n-hexane and operated 
in methane elimination mode for CVC measurements, and the PID was calibrated to isobutylene and equipped with a 
10.6 eV lamp for TOV measurements. Field screening methods measure the total concentration of a range of 
combustible and volatile contaminants such as PHC and VOC in soil vapour.  

The Eagle II was calibrated in the field at the beginning of work each day. The calibration data were recorded when 
the Eagle II was calibrated. 

Borehole logs in Appendix D present the CVC/TOV measurements. 

Potential for cross-contamination of samples was reduced by using cleaned drilling and sampling equipment. During 
drilling, soil samples were collected and contained within disposable dual tube liners that were advanced by the 
Geoprobe. Loose soil was brushed from the stainless steel drive casings between sampling locations and the 
non-dedicated sampling equipment from the Geoprobe was washed using a solution of Alconox and water and rinsed 
with water between sample locations. Stantec’s field technician wore a new pair of disposable nitrile gloves for each 
soil sample. 

Soil samples were collected in laboratory supplied containers and packed in insulated coolers containing ice prior to 
transport under chain-of-custody to Maxxam for analysis. Soil samples were typically delivered to the laboratory 
within five days of collection. 

C.3.3 Groundwater Monitoring and Sampling 

Headspace soil vapour concentrations (CVC and TOV) in the monitoring wells were measured using an Eagle II, 
which was calibrated in accordance with the methods described above.   

Stantec measured the depth to groundwater and assessed the presence/absence of light and dense non-aqueous 
phase liquids (LNAPL and DNAPL) with a Heron Model H.Oil oil/water interface probe. The sensor accuracy is ±1 
mm (1/200 ft). 

Stantec developed and purged the newly installed monitoring wells using dedicated Waterra® tubing and foot valves.  
The water levels in the monitoring wells were allowed to recover to approximately 90% of static elevation prior to 
sample collection.  

Stantec developed and purged the newly installed monitoring wells using dedicated Waterra® tubing and foot valves. 
Monitoring wells MW18-2, MW18-3, and MW18-4 were purged dry three times, with the removal of between four well 
volumes (MW18-4) and eight well volumes (MW18-2) and were allowed to recover to approximately 90% of static 
elevation prior to sample collection. 10 well volumes were removed from monitoring well MW18-1 then allowed to 
recover to approximately 90% of static elevation prior to sample collection. 

Groundwater samples were collected using low-flow sampling protocols based on the minimal drawdown procedure 
developed by the United States Environmental Protection Agency (US EPA, 2017). A Geotech bladder pump system 
with the pump set near the middle of the monitoring well screen was used to sample the monitoring wells, and was 
operated at a constant pumping rate of less than 0.5 L/min. New tubing was used at each monitoring well to reduce 



PHASE II ENVIRONMENTAL SITE ASSESSMENT – WEST SIDE EMPLOYMENT LANDS, WATERLOO ON 

Appendix C  Field Methodology  
August 17, 2018 

 C.4 
 

the potential for cross-contamination between sampling locations. Field parameter measurements of pH, conductivity, 
dissolved oxygen, oxidation reduction potential (ORP), and temperature were collected during purging using a 
YSI-556 MPS water quality meter to assess whether groundwater conditions were stable and suitable prior to 
sampling. Groundwater conditions were considered stable when three of the four water quality indicators were within 
the stabilization criteria (± 0.2 pH units, ± 3% for conductivity (or specific conductance), ± 10% or ± 0.2 mg/L 
(whichever is greater) for dissolved oxygen, and ± 20 mV for ORP). Samples for dissolved metals analysis were 
field-filtered using a new, single-use, 0.45 micron, in-line filter.   

Stantec’s field technicians wore a new pair of disposable nitrile gloves at each monitoring well location. 
Non-dedicated monitoring equipment (e.g., interface probe, water quality instruments) was decontaminated using a 
solution of Alconox detergent and distilled water and rinsed with distilled water between each well. Dedicated 
sampling equipment (Waterra tubing, foot valves, bailers, string, etc.) was used for each monitoring well. The 
groundwater samples were collected in laboratory supplied containers and packed in insulated sample coolers 
containing ice for shipment to Maxxam under chain-of-custody. Groundwater samples were typically delivered to the 
laboratory within 72 hours of collection. 
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Table 1
Summary of Groundwater Monitoring Field Data
Phase II Environmental Site Assessment
West Side Employment Lands, Waterloo, Ontario
City of Waterloo

Monitoring 
Location

Monitoring
 Date

Ground Surface 
Elevation (m RTD)

Top of Pipe 
Elevation (m RTD)

Water Level 
Elevation (m RTD)

Water Level Depth 
(m BTOC)

Water Level Depth 
(m BGS)

Liquid-Phase Petroleum 
Hydrocarbon Apparent 

Thickness (mm)

Well Headspace 
Combustible Vapour 

Concentrations (ppmv)

Well Headspace Total 
Organic Vapour 

Concentration (ppmv)

MW18-1 04-Apr-18 404.61 405.33 403.10 2.23 1.51 0 <5 <0.02
MW18-2 04-Apr-18 395.27 395.97 389.56 6.41 5.71 0 <5 <0.02
MW18-3 04-Apr-18 396.84 397.63 392.70 4.93 4.14 0 <5 <0.02

MW18-4 04-Apr-18 396.60 397.49 392.65 4.84 3.95 0 <5 <0.02
MW18-1 11-Apr-18 404.61 405.33 403.03 2.31 1.59 0 <5 <0.02
MW18-2 11-Apr-18 395.27 395.97 389.52 6.45 5.75 0 <5 <0.02
MW18-3 11-Apr-18 396.84 397.63 392.67 4.96 4.17 0 <5 <0.02

MW18-4 11-Apr-18 396.60 397.49 392.61 4.88 3.99 0 <5 <0.02

Notes:
m RTD Metres relative to datum

m BTOC Metres below top of casing
m BGS Metres below ground surface

mm Millimetres
ppmv All units in parts per million unless otherwise noted

\\cd1004-f01\work_group\01221\active\122140012_data_base_mgmt\Databases\161413446 - West Side Employment Lands\Reports\20180426-161413446-WG Monitoring-CP.xlsx
161413446 
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Table 2
Summary of Soil Analytical Results
Phase II Environmental Site Assessment
West Side Employment Lands, Waterloo, Ontario
City of Waterloo

Sample Location BH18-7 BH18-9
Sample Date 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18

Sample ID BH18-5-1 BH18-5-2 BH18-6-1 QC-1 BH18-6-2 BH18-7-1 BH18-8-1 BH18-8-2 BH18-9-4 MW18-1-2 MW18-1-2
Lab-Dup MW18-1-6 MW18-1-6

Lab-Dup MW18-2-1 MW18-2-2 QC-2 MW18-2-6

Sample Depth 0 - 0.8 m 0.8 - 1.5 m 0 - 0.8 m 2.3 - 3 m 0.8 - 1.5 m 0 - 0.8 m 0 - 0.8 m 0.8 - 1.5 m 2.3 - 3 m 0.8 - 1.5 m 0.8 - 1.5 m 3.8 - 4.6 m 3.8 - 4.6 m 0 - 0.8 m 0.8 - 1.5 m 0.8 - 1.5 m 3.8 - 4.6 m
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX
Laboratory Work Order B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886
Laboratory Sample ID GHT262 GHT263 GHT265 GHT272 RPD GHT266 GHT267 GHT268 GHT269 GHT270 GHT256 GHT256 GHT257 GHT257 GHT260 GHT258 GHT271 RPD GHT259
Sample Type Units Ontario SCS Field Duplicate (%) Lab Replicate Lab Replicate Field Duplicate (%)

Available (CaCl2) pH S.U. 5-9/5-11s12
A 7.42 - 7.67 7.62 nc - 7.44 7.48 - - 7.75 - - - 7.28 - - - -

Cyanide (Free) μg/g 0.051A <0.01 - <0.01 <0.01 nc - <0.01 <0.01 - - <0.01 - - - 0.01 - - - -
Electrical Conductivity, Lab mS/cm 1.4A 0.13 - 0.17 0.15 13% - 0.15 0.21 - - 0.15 - - - 0.23 - - - -
Moisture Content % n/v 16 13 12 11 9% 17 12 16 15 14 13 12 12 - 12 9.5 14 38% 12
Sodium Adsorption Ratio (SAR) none 12A 0.33 - 1.2 0.89 nc - 0.71 1.1 - - 0.27 - - - 0.22 - - - -
Soluble (1:1) pH S.U. n/v - - - - - - - - - - - - 8.35 8.34 - - - - 8.39

PHC F1 (C6-C10 range) μg/g s7
A - <10 - - - <10 <10 - <10 <10 - - <10 - - <10 <10 nc <10

PHC F1 (C6-C10 range) minus BTEX μg/g 65s7
A - <10 - - - <10 <10 - <10 <10 - - <10 - - <10 <10 nc <10

PHC F2 (>C10-C16 range) μg/g 250s15
A - <10 - - - <10 12 - <10 <10 - - <10 - - <10 <10 nc <10

PHC F3 (>C16-C34 range) μg/g 2,500s8
A - <50 - - - <50 160 - <50 <50 - - <50 - - <50 <50 nc <50

PHC F4 (>C34) Gravimetric μg/g 6,600s10
A - - - - - - 1,400 - - - - - - - - - - - -

PHC F4 (>C34-C50 range) μg/g 6,600s10
A - <50 - - - <50 410 - <50 <50 - - <50 - - <50 <50 nc <50

Chromatogram to baseline at C50 none n/v -  YES - - -  YES  NO -  YES  YES - -  YES - -  YES  YES nc  YES

Antimony μg/g 50A <0.20 - <0.20 <0.20 nc - <0.20 0.28 - - <0.20 - - - <0.20 - - - -
Arsenic μg/g 18A 2.5 - 2.6 2.8 nc - 2.2 2.5 - - 2.3 - - - 2.1 - - - -
Barium μg/g 670A 49 - 55 56 2% - 39 35 - - 48 - - - 30 - - - -
Beryllium μg/g 10A 0.42 - 0.52 0.51 nc - 0.34 0.28 - - 0.47 - - - 0.25 - - - -
Boron μg/g 120s16

A 7.3 - 6.9 7.2 nc - 5.7 <5.0 - - 6.7 - - - <5.0 - - - -
Boron (Available) μg/g 2s16

A 0.082 - 0.058 0.061 nc - 0.15 0.25 - - 0.092 - - - 0.22 - - - -
Cadmium μg/g 1.9A 0.10 - 0.13 0.11 nc - 0.15 0.30 - - <0.10 - - - 0.17 - - - -
Chromium μg/g 160A 13 - 16 15 6% - 12 14 - - 15 - - - 9.5 - - - -
Chromium (Hexavalent) μg/g 10A <0.2 - <0.2 <0.2 nc - <0.2 <0.2 - - <0.2 <0.2 - - <0.2 - - - -
Cobalt μg/g 100A 5.8 - 6.8 6.6 3% - 4.6 4.0 - - 6.0 - - - 3.7 - - - -
Copper μg/g 300A 14 - 16 15 6% - 13 14 - - 15 - - - 8.9 - - - -
Lead μg/g 120A 7.2 - 8.9 8.5 5% - 14 26 - - 8.6 - - - 9.7 - - - -
Mercury μg/g 20A <0.050 - <0.050 <0.050 nc - <0.050 <0.050 - - <0.050 - - - <0.050 - - - -
Molybdenum μg/g 40A <0.50 - <0.50 <0.50 nc - <0.50 0.55 - - <0.50 - - - <0.50 - - - -
Nickel μg/g 340A 12 - 14 14 0% - 9.9 8.5 - - 12 - - - 7.5 - - - -
Selenium μg/g 5.5A <0.50 - <0.50 <0.50 nc - <0.50 <0.50 - - <0.50 - - - <0.50 - - - -
Silver μg/g 50A <0.20 - <0.20 <0.20 nc - <0.20 <0.20 - - <0.20 - - - <0.20 - - - -
Thallium μg/g 3.3A 0.078 - 0.097 0.090 nc - 0.072 0.070 - - 0.091 - - - <0.050 - - - -
Uranium μg/g 33A 0.42 - 0.45 0.43 5% - 0.41 0.38 - - 0.46 - - - 0.39 - - - -
Vanadium μg/g 86A 23 - 28 25 11% - 20 21 - - 25 - - - 19 - - - -
Zinc μg/g 340A 47 - 54 50 8% - 52 64 - - 48 - - - 49 - - - -

Acenaphthene μg/g 29A <0.0050 - <0.0050 - - - <0.050 <0.0050 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Acenaphthylene μg/g 0.17A <0.0050 - <0.0050 - - - 0.076 <0.0050 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Anthracene μg/g 0.74A <0.0050 - <0.0050 - - - <0.050 <0.0050 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Benzo(a)anthracene μg/g 0.96A <0.0050 - <0.0050 - - - 0.097 0.0053 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Benzo(a)pyrene μg/g 0.3A <0.0050 - <0.0050 - - - 0.10 0.0077 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Benzo(b/j)fluoranthene μg/g 0.96s2

A <0.0050 - <0.0050 - - - 0.13 0.013 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Benzo(g,h,i)perylene μg/g 9.6A <0.0050 - <0.0050 - - - 0.093 0.013 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Benzo(k)fluoranthene μg/g 0.96A <0.0050 - <0.0050 - - - <0.050 <0.0050 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Chrysene μg/g 9.6A <0.0050 - <0.0050 - - - 0.082 0.0067 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Dibenzo(a,h)anthracene μg/g 0.1A <0.0050 - <0.0050 - - - <0.050 <0.0050 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Fluoranthene μg/g 9.6A <0.0050 - <0.0050 - - - 0.23 0.014 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Fluorene μg/g 69A <0.0050 - <0.0050 - - - 0.090 <0.0050 - - <0.0050 - - - - <0.0050 0.0054 nc -
Indeno(1,2,3-cd)pyrene μg/g 0.95A <0.0050 - <0.0050 - - - 0.093 0.0081 - - <0.0050 - - - - <0.0050 <0.0050 nc -
Methylnaphthalene (Total) μg/g 42s3

A <0.0071 - <0.0071 - - - 0.21 <0.0071 - - <0.0071 - - - - 0.87 0.73 18% -
Methylnaphthalene, 1- μg/g s3

A <0.0050 - <0.0050 - - - 0.076 <0.0050 - - <0.0050 - - - - 0.32 0.28 13% -
Methylnaphthalene, 2- μg/g s3

A <0.0050 - <0.0050 - - - 0.14 <0.0050 - - <0.0050 - - - - 0.55 0.45 20% -
Naphthalene μg/g 28A <0.0050 - <0.0050 - - - 0.13 <0.0050 - - <0.0050 - - - - 0.34 0.28 19% -
Phenanthrene μg/g 16A <0.0050 - <0.0050 - - - 0.077 0.0056 - - <0.0050 - - - - 0.0065 0.0065 nc -
Pyrene μg/g 96A <0.0050 - <0.0050 - - - 0.19 0.013 - - <0.0050 - - - - <0.0050 <0.0050 nc -
See notes on last page

Polycyclic Aromatic Hydrocarbons

Petroleum Hydrocarbons

General Chemistry

Metals

BH18-5 BH18-8 MW18-1BH18-6 MW18-2
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Table 2
Summary of Soil Analytical Results
Phase II Environmental Site Assessment
West Side Employment Lands, Waterloo, Ontario
City of Waterloo

Sample Location BH18-7 BH18-9
Sample Date 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18 19-Mar-18

Sample ID BH18-5-1 BH18-5-2 BH18-6-1 QC-1 BH18-6-2 BH18-7-1 BH18-8-1 BH18-8-2 BH18-9-4 MW18-1-2 MW18-1-2
Lab-Dup MW18-1-6 MW18-1-6

Lab-Dup MW18-2-1 MW18-2-2 QC-2 MW18-2-6

Sample Depth 0 - 0.8 m 0.8 - 1.5 m 0 - 0.8 m 2.3 - 3 m 0.8 - 1.5 m 0 - 0.8 m 0 - 0.8 m 0.8 - 1.5 m 2.3 - 3 m 0.8 - 1.5 m 0.8 - 1.5 m 3.8 - 4.6 m 3.8 - 4.6 m 0 - 0.8 m 0.8 - 1.5 m 0.8 - 1.5 m 3.8 - 4.6 m
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX
Laboratory Work Order B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886 B864886
Laboratory Sample ID GHT262 GHT263 GHT265 GHT272 RPD GHT266 GHT267 GHT268 GHT269 GHT270 GHT256 GHT256 GHT257 GHT257 GHT260 GHT258 GHT271 RPD GHT259
Sample Type Units Ontario SCS Field Duplicate (%) Lab Replicate Lab Replicate Field Duplicate (%)

BH18-5 BH18-8 MW18-1BH18-6 MW18-2

Acetone μg/g 28A - <0.50 - - - <0.50 <0.50 - <0.50 <0.50 - - <0.50 - - <0.50 <0.50 nc <0.50
Benzene μg/g 0.4A - <0.020 - - - <0.020 <0.020 - <0.020 <0.020 - - <0.020 - - <0.020 <0.020 nc <0.020
Bromodichloromethane μg/g 1.9A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Bromoform (Tribromomethane) μg/g 1.7A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Bromomethane (Methyl bromide) μg/g 0.05A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Carbon Tetrachloride (Tetrachloromethane) μg/g 0.71A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Chlorobenzene (Monochlorobenzene) μg/g 2.7A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Chloroform (Trichloromethane) μg/g 0.18A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dibromochloromethane μg/g 2.9A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichlorobenzene, 1,2- μg/g 1.7A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichlorobenzene, 1,3- μg/g 12A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichlorobenzene, 1,4- μg/g 0.57A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichlorodifluoromethane (Freon 12) μg/g 25A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichloroethane, 1,1- μg/g 0.6A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichloroethane, 1,2- μg/g 0.05A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichloroethene, 1,1- μg/g 0.48A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichloroethene, cis-1,2- μg/g 2.5A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichloroethene, trans-1,2- μg/g 2.5A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichloropropane, 1,2- μg/g 0.68A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichloropropene, 1,3- (sum of isomers cis + trans) μg/g 0.081s11

A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Dichloropropene, cis-1,3- μg/g s11

A - <0.030 - - - <0.030 <0.030 - <0.030 <0.030 - - <0.030 - - <0.030 <0.030 nc <0.030
Dichloropropene, trans-1,3- μg/g s11

A - <0.040 - - - <0.040 <0.040 - <0.040 <0.040 - - <0.040 - - <0.040 <0.040 nc <0.040
Ethylbenzene μg/g 1.6A - <0.020 - - - <0.020 <0.020 - <0.020 <0.020 - - <0.020 - - 0.11 0.66 143% <0.020
Ethylene Dibromide (Dibromoethane, 1,2-) μg/g 0.05A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Hexane (n-Hexane) μg/g 88A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Methyl Ethyl Ketone (MEK) (2-Butanone) μg/g 88A - <0.50 - - - <0.50 <0.50 - <0.50 <0.50 - - <0.50 - - <0.50 <0.50 nc <0.50
Methyl Isobutyl Ketone (MIBK) μg/g 210A - <0.50 - - - <0.50 <0.50 - <0.50 <0.50 - - <0.50 - - <0.50 <0.50 nc <0.50
Methyl tert-butyl ether (MTBE) μg/g 2.3A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Methylene Chloride (Dichloromethane) μg/g 2A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Styrene μg/g 43A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Tetrachloroethane, 1,1,1,2- μg/g 0.11A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Tetrachloroethane, 1,1,2,2- μg/g 0.094A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Tetrachloroethene (PCE) μg/g 2.5A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Toluene μg/g 9A - <0.020 - - - <0.020 <0.020 - <0.020 <0.020 - - <0.020 - - <0.020 <0.020 nc <0.020
Trichloroethane, 1,1,1- μg/g 12A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Trichloroethane, 1,1,2- μg/g 0.11A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Trichloroethene (TCE) μg/g 0.61A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Trichlorofluoromethane (Freon 11) μg/g 5.8A - <0.050 - - - <0.050 <0.050 - <0.050 <0.050 - - <0.050 - - <0.050 <0.050 nc <0.050
Vinyl Chloride μg/g 0.25A - <0.020 - - - <0.020 <0.020 - <0.020 <0.020 - - <0.020 - - <0.020 <0.020 nc <0.020
Xylene, m & p- μg/g s1

A - <0.020 - - - <0.020 <0.020 - <0.020 <0.020 - - <0.020 - - 0.11 0.95 158% <0.020
Xylene, o- μg/g s1

A - <0.020 - - - <0.020 <0.020 - <0.020 <0.020 - - <0.020 - - <0.020 <0.020 nc <0.020
Xylenes, Total μg/g 30s1

A - <0.020 - - - <0.020 <0.020 - <0.020 <0.020 - - <0.020 - - 0.11 0.95 158% <0.020
See notes on last page

Volatile Organic Compounds
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Table 2
Summary of Soil Analytical Results
Phase II Environmental Site Assessment
West Side Employment Lands, Waterloo, Ontario
City of Waterloo

Sample Location
Sample Date

Sample ID

Sample Depth
Sampling Company
Laboratory
Laboratory Work Order
Laboratory Sample ID
Sample Type Units Ontario SCS

Available (CaCl2) pH S.U. 5-9/5-11s12
A

Cyanide (Free) μg/g 0.051A

Electrical Conductivity, Lab mS/cm 1.4A

Moisture Content % n/v
Sodium Adsorption Ratio (SAR) none 12A

Soluble (1:1) pH S.U. n/v

PHC F1 (C6-C10 range) μg/g s7
A

PHC F1 (C6-C10 range) minus BTEX μg/g 65s7
A

PHC F2 (>C10-C16 range) μg/g 250s15
A

PHC F3 (>C16-C34 range) μg/g 2,500s8
A

PHC F4 (>C34) Gravimetric μg/g 6,600s10
A

PHC F4 (>C34-C50 range) μg/g 6,600s10
A

Chromatogram to baseline at C50 none n/v

Antimony μg/g 50A

Arsenic μg/g 18A

Barium μg/g 670A

Beryllium μg/g 10A

Boron μg/g 120s16
A

Boron (Available) μg/g 2s16
A

Cadmium μg/g 1.9A

Chromium μg/g 160A

Chromium (Hexavalent) μg/g 10A

Cobalt μg/g 100A

Copper μg/g 300A

Lead μg/g 120A

Mercury μg/g 20A

Molybdenum μg/g 40A

Nickel μg/g 340A

Selenium μg/g 5.5A

Silver μg/g 50A

Thallium μg/g 3.3A

Uranium μg/g 33A

Vanadium μg/g 86A

Zinc μg/g 340A

Acenaphthene μg/g 29A

Acenaphthylene μg/g 0.17A

Anthracene μg/g 0.74A

Benzo(a)anthracene μg/g 0.96A

Benzo(a)pyrene μg/g 0.3A

Benzo(b/j)fluoranthene μg/g 0.96s2
A

Benzo(g,h,i)perylene μg/g 9.6A

Benzo(k)fluoranthene μg/g 0.96A

Chrysene μg/g 9.6A

Dibenzo(a,h)anthracene μg/g 0.1A

Fluoranthene μg/g 9.6A

Fluorene μg/g 69A

Indeno(1,2,3-cd)pyrene μg/g 0.95A

Methylnaphthalene (Total) μg/g 42s3
A

Methylnaphthalene, 1- μg/g s3
A

Methylnaphthalene, 2- μg/g s3
A

Naphthalene μg/g 28A

Phenanthrene μg/g 16A

Pyrene μg/g 96A

See notes on last page

Polycyclic Aromatic Hydrocarbons

Petroleum Hydrocarbons

General Chemistry

Metals

MW18-4
19-Mar-18 19-Mar-18 19-Mar-18

MW18-3-4 MW18-3-4 
 Lab-Dup MW18-4-4

2.3 - 3 m 2.3 - 3 m 2.3 - 3 m
STANTEC STANTEC STANTEC

MAXX MAXX MAXX
B864886 B864886 B864886
GHT261 GHT261 GHU195

Lab Replicate

- - -
- - -
- - -

11 - 8.2
- - -
- - 7.84

<10 - <10
<10 - <10
<10 <10 <10
<50 <50 <50

- - -
<50 <50 <50
 YES  YES  YES

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

MW18-3
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Table 2
Summary of Soil Analytical Results
Phase II Environmental Site Assessment
West Side Employment Lands, Waterloo, Ontario
City of Waterloo

Sample Location
Sample Date

Sample ID

Sample Depth
Sampling Company
Laboratory
Laboratory Work Order
Laboratory Sample ID
Sample Type Units Ontario SCS

Acetone μg/g 28A

Benzene μg/g 0.4A

Bromodichloromethane μg/g 1.9A

Bromoform (Tribromomethane) μg/g 1.7A

Bromomethane (Methyl bromide) μg/g 0.05A

Carbon Tetrachloride (Tetrachloromethane) μg/g 0.71A

Chlorobenzene (Monochlorobenzene) μg/g 2.7A

Chloroform (Trichloromethane) μg/g 0.18A

Dibromochloromethane μg/g 2.9A

Dichlorobenzene, 1,2- μg/g 1.7A

Dichlorobenzene, 1,3- μg/g 12A

Dichlorobenzene, 1,4- μg/g 0.57A

Dichlorodifluoromethane (Freon 12) μg/g 25A

Dichloroethane, 1,1- μg/g 0.6A

Dichloroethane, 1,2- μg/g 0.05A

Dichloroethene, 1,1- μg/g 0.48A

Dichloroethene, cis-1,2- μg/g 2.5A

Dichloroethene, trans-1,2- μg/g 2.5A

Dichloropropane, 1,2- μg/g 0.68A

Dichloropropene, 1,3- (sum of isomers cis + trans) μg/g 0.081s11
A

Dichloropropene, cis-1,3- μg/g s11
A

Dichloropropene, trans-1,3- μg/g s11
A

Ethylbenzene μg/g 1.6A

Ethylene Dibromide (Dibromoethane, 1,2-) μg/g 0.05A

Hexane (n-Hexane) μg/g 88A

Methyl Ethyl Ketone (MEK) (2-Butanone) μg/g 88A

Methyl Isobutyl Ketone (MIBK) μg/g 210A

Methyl tert-butyl ether (MTBE) μg/g 2.3A

Methylene Chloride (Dichloromethane) μg/g 2A

Styrene μg/g 43A

Tetrachloroethane, 1,1,1,2- μg/g 0.11A

Tetrachloroethane, 1,1,2,2- μg/g 0.094A

Tetrachloroethene (PCE) μg/g 2.5A

Toluene μg/g 9A

Trichloroethane, 1,1,1- μg/g 12A

Trichloroethane, 1,1,2- μg/g 0.11A

Trichloroethene (TCE) μg/g 0.61A

Trichlorofluoromethane (Freon 11) μg/g 5.8A

Vinyl Chloride μg/g 0.25A

Xylene, m & p- μg/g s1
A

Xylene, o- μg/g s1
A

Xylenes, Total μg/g 30s1
A

Volatile Organic Compounds

MW18-4
19-Mar-18 19-Mar-18 19-Mar-18

MW18-3-4 MW18-3-4 
 Lab-Dup MW18-4-4

2.3 - 3 m 2.3 - 3 m 2.3 - 3 m
STANTEC STANTEC STANTEC

MAXX MAXX MAXX
B864886 B864886 B864886
GHT261 GHT261 GHU195

Lab Replicate

MW18-3

<0.50 - <0.50
<0.020 - <0.020
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050
<0.050 - <0.050 Notes:
<0.050 - <0.050 Ontario SCS Soil, Ground Water and Sediment Standards for Use under Part XV.I of the Environmental Protection Act (MOE, 2011) Site Condition Standards (SCS)
<0.050 - <0.050 A Table 2 - Industrial / Commercial / Community Property Use - Medium Fine Textured Soils
<0.030 - <0.030 6.5A Concentration exceeds the indicated standard.
<0.040 - <0.040 15.2 Measured concentration did not exceed the indicated standard.
<0.020 - <0.020 <0.50 Laboratory reporting limit was greater than the applicable standard.
<0.050 - <0.050 <0.03 Analyte was not detected at a concentration greater than the laboratory reporting limit.
<0.050 - <0.050 n/v No standard/guideline value.
<0.50 - <0.50 - Parameter not analyzed / not available.
<0.50 - <0.50 n/a Not applicable.
<0.050 - <0.050 s1 Standard is applicable to total xylenes, and m & p-xylenes and o-xylenes should be summed for comparison.
<0.050 - <0.050 s2 Standard is for benzo(b)fluoranthene; however, the analytical laboratory can not distinguish between benzo(b)fluoranthene and benzo(j)fluoranthene, and therefore, the result is a combination of the two isomers, 
<0.050 - <0.050 against which the standard has been compared.
<0.050 - <0.050 s3 Standard is applicable to both 1-methylnaphthalene and 2-methylnaphthalene, with the provision that if both are detected the sum of the two must not exceed the standard.
<0.050 - <0.050 s7 Standard is applicable to PHC in the F1 range minus BTEX.
<0.050 - <0.050 s8 Standard is applicable to PHC in the F3 range, minus PAHs (other than naphthalene). If PAHs were not analyzed, the standard is applied to F3.
<0.020 - <0.020 s10 If baseline is not reached during F4 analysis, then gravimetric analysis is to be performed, and the standard is applied to the higher of the two results.
<0.050 - <0.050 s11 Standard is applicable to 1,3-Dichloropropene, and the individual isomers (cis + trans) should be added for comparison.
<0.050 - <0.050 s12 The criteria for pH in surface soils (0 to 1.5 m) is 5 - 9, whereas the criteria for pH in sub-surface soils (> 1.5 m depth) is 5 - 11.
<0.050 - <0.050 s15 Standard is applicable to PHC in the F2 range minus naphthalene. If naphthalene was not analyzed, the standard is applied to F2.
<0.050 - <0.050 s16 For surface soil,  the boron standard is for hot water soluble extract. For subsurface soil, the standard is for total boron (mixed strong acid digest), 
<0.020 - <0.020 as ecological criteria are not considered.
<0.020 - <0.020 RPD Relative Percent Difference.
<0.020 - <0.020 61% RPD exceeds data quality objective of 50%.
<0.020 - <0.020 nc RPD is not calculated if one or more values is non detect or if one or more values is less than five times the reportable detection limit.
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Table 3
Summary of Waste Characterization Results
Phase II Environmental Site Assessment
West Side Employment Lands, Waterloo, Ontario
City of Waterloo

Sample Location
Sample Date 19-Mar-18 19-Mar-18
Sample ID TCLP TCLP  Lab-Dup
Sampling Company STANTEC STANTEC
Laboratory MAXX MAXX
Laboratory Work Order B864856 B864856
Laboratory Sample ID GHT058 GHT058
Sample Type Units O.Reg. 347 Sch 4 O.Reg 362 Lab Replicate

Cyanide (Free) mg/L 20A n/v <0.010 -
Fluoride mg/L 150A n/v 0.20 -
Moisture Content % n/v n/v 11 -
Nitrate (as N) mg/L n/v n/v <1.0 -
Nitrate + Nitrite (as N) mg/L 1,000A n/v <1.0 -
Nitrite (as N) mg/L n/v n/v <0.10 -

Amount Extracted (Wet Weight) none n/v n/v 23 -
Extraction Fluid none n/v n/v FLUID 1 -
pH Final S.U. n/v n/v 6.16 -
pH Initial S.U. n/v n/v 9.37 -
Soluble (1:1) pH S.U. n/v n/v 8.36 8.35
Total Solids % n/v n/v 100 -

Ignitability none n/v n/v  NF/NI -

Arsenic mg/L 2.5A n/v <0.2 -
Barium mg/L 100A n/v 0.4 -
Boron mg/L 500A n/v 0.1 -
Cadmium mg/L 0.5A n/v <0.05 -
Chromium mg/L 5A n/v <0.1 -
Lead mg/L 5A n/v <0.1 -
Mercury mg/L 0.1A n/v <0.0010 -
Selenium mg/L 1A n/v <0.1 -
Silver mg/L 5A n/v <0.01 -
Uranium mg/L 10A n/v <0.01 -

Aroclor 1242 μg/g n/v n/v <0.010 -
Aroclor 1248 μg/g n/v n/v <0.010 -
Aroclor 1254 μg/g n/v n/v <0.010 -
Aroclor 1260 μg/g n/v n/v <0.010 -
Polychlorinated Biphenyls (PCBs) μg/g n/v 50B <0.010 -

Benzo(a)pyrene μg/L 1A n/v <0.10 <0.10
Cresol, m & p- (Methylphenol, 3&4-) μg/L n/v n/v <2.5 <2.5
Cresol, o-  (Methylphenol, 2-) μg/L 200,000A n/v <2.5 <2.5
Cresol, Total Leachable μg/L 200,000A n/v <2.5 <2.5
Dichlorophenol, 2,4- μg/L 90,000A n/v <2.5 <2.5
Dinitrotoluene, 2,4- μg/L 130A n/v <10 <10
Hexachlorobenzene μg/L 130A n/v <10 <10
Hexachlorobutadiene (Hexachloro-1,3-butadiene) μg/L 500A n/v <10 <10
Hexachloroethane μg/L 3,000A n/v <10 <10
Nitrobenzene μg/L 2,000A n/v <10 <10
Pentachlorophenol μg/L 6,000A n/v <2.5 <2.5
Pyridine μg/L 5,000A n/v <10 <10
Tetrachlorophenol, 2,3,4,6- μg/L 10,000A n/v <2.5 <2.5
Trichlorophenol, 2,4,5- μg/L 400,000A n/v <0.50 <0.50
Trichlorophenol, 2,4,6- μg/L 500A n/v <2.5 <2.5

Benzene mg/L 0.5A n/v <0.020 -
Carbon Tetrachloride (Tetrachloromethane) mg/L 0.5A n/v <0.020 -
Chlorobenzene (Monochlorobenzene) mg/L 8A n/v <0.020 -
Chloroform (Trichloromethane) mg/L 10A n/v <0.020 -
Dichlorobenzene, 1,2- mg/L 20A n/v <0.050 -
Dichlorobenzene, 1,4- mg/L 0.5A n/v <0.050 -
Dichloroethane, 1,2- mg/L 0.5A n/v <0.050 -
Dichloroethene, 1,1- mg/L 1.4A n/v <0.020 -
Methyl Ethyl Ketone (MEK) (2-Butanone) mg/L 200A n/v <1.0 -
Methylene Chloride (Dichloromethane) mg/L 5A n/v <0.20 -
Tetrachloroethene (PCE) mg/L 3A n/v <0.020 -
Trichloroethene (TCE) mg/L 5A n/v <0.020 -
Vinyl Chloride mg/L 0.2A n/v <0.020 -

Notes:
O.Reg. 347 Sch 4 Ontario Ministry of the Environment

A MOE O.Reg. 347 of R.R.O. 1990 - Schedule 4 – Leachate Quality Criteria
O.Reg 362 R.R.O. 1990, Regulation 362, Waste Management - PCBs

B MOE O.Reg. 362 of R.R.O. 1990
6.5A Concentration exceeds the indicated standard.
15.2 Measured concentration did not exceed the indicated standard.
<0.50 Laboratory reporting limit was greater than the applicable standard.
<0.03 Analyte was not detected at a concentration greater than the laboratory reporting limit.
n/v No standard/guideline value.

- Parameter not analyzed / not available.
NF/NI Non Flammable and Non Ignitable.

Polychlorinated Biphenyls

Semi-Volatile Organic Compounds - TCLP

Volatile Organic Compounds - TCLP

TCLP

Inorganics - TCLP

Leachate Preperation

Ignitability

Metals-TCLP
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Table 4
Summary of Groundwater Analytical Results
Phase II Environmental Site Assessment
West Side Employment Lands, Waterloo, Ontario
City of Waterloo

Sample Location MW18-1 MW18-3 TRIP BLANK
Sample Date 11-Apr-18 11-Apr-18 11-Apr-18 11-Apr-18 11-Apr-18 11-Apr-18 11-Apr-18 11-Apr-18

Sample ID MW18-1 MW18-2 QC-1 QC-1
Lab-Dup MW18-3 MW18-4 MW18-4

Lab-Dup TRIP BLANK

Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory MAXX MAXX MAXX MAXX MAXX MAXX MAXX MAXX
Laboratory Work Order B882096 B882096 B882096 B882096 B882096 B882096 B882096 B882096
Laboratory Sample ID GLC899 GLC900 GLC903 RPD GLC903 GLC901 GLC902 GLC902 GLC904
Sample Type Units Ontario SCS Field Duplicate (%) Lab Replicate Lab Replicate Trip Blank

Chloride mg/L 790A 82 83 80 4% - - - - -
Cyanide (Free) μg/L 66A <1 <1 <1 nc - - - - -

PHC F1 (C6-C10 range) μg/L s7
A <25 <25 <25 nc - <25 <25 - <25

PHC F1 (C6-C10 range) minus BTEX μg/L 750s7
A <25 <25 <25 nc - <25 <25 - <25

PHC F2 (>C10-C16 range) μg/L 150s15
A <100 <100 <100 nc <100 <100 <100 <100 <100

PHC F3 (>C16-C34 range) μg/L 500s8
A <200 <200 <200 nc 220 <200 <200 <200 <200

PHC F4 (>C34-C50 range) μg/L 500s10
A <200 <200 <200 nc <200 <200 <200 <200 <200

Chromatogram to baseline at C50 none n/v  YES  YES  YES nc  YES  YES  YES  YES  YES

Antimony mg/L 0.006A <0.00050 <0.00050 <0.00050 nc - - - - -
Arsenic mg/L 0.025A <0.0010 <0.0010 <0.0010 nc - - - - -
Barium mg/L 1A 0.10 0.10 0.10 0% - - - - -
Beryllium mg/L 0.004A <0.00050 <0.00050 <0.00050 nc - - - - -
Boron mg/L 5s16

A 0.028 0.027 0.028 nc - - - - -
Cadmium mg/L 0.0027A <0.00010 <0.00010 <0.00010 nc - - - - -
Chromium mg/L 0.05A <0.0050 <0.0050 <0.0050 nc - - - - -
Chromium (Hexavalent) μg/L 25A 0.58 <0.50 0.56 nc - - - - -
Cobalt mg/L 0.0038A <0.00050 <0.00050 <0.00050 nc - - - - -
Copper mg/L 0.087A <0.0010 <0.0010 <0.0010 nc - - - - -
Lead mg/L 0.01A <0.00050 <0.00050 <0.00050 nc - - - - -
Mercury μg/L 1A <0.1 <0.1 <0.1 nc - - - - -
Molybdenum mg/L 0.07A 0.0018 0.0021 0.0020 nc - - - - -
Nickel mg/L 0.1A <0.0010 <0.0010 <0.0010 nc - - - - -
Selenium mg/L 0.01A <0.0020 <0.0020 <0.0020 nc - - - - -
Silver mg/L 0.0015A <0.00010 <0.00010 <0.00010 nc - - - - -
Sodium mg/L 490A 41 40 41 2% - - - - -
Thallium mg/L 0.002A <0.000050 <0.000050 <0.000050 nc - - - - -
Uranium mg/L 0.02A 0.0025 0.0025 0.0025 0% - - - - -
Vanadium mg/L 0.0062A 0.0015 0.0010 0.0012 nc - - - - -
Zinc mg/L 1.1A <0.0050 <0.0050 <0.0050 nc - - - - -

Acenaphthene μg/L 4.1A <0.050 <0.050 <0.050 nc <0.050 - - - -
Acenaphthylene μg/L 1A <0.050 <0.050 <0.050 nc <0.050 - - - -
Anthracene μg/L 2.4A <0.050 <0.050 <0.050 nc <0.050 - - - -
Benzo(a)anthracene μg/L 1A <0.050 <0.050 <0.050 nc <0.050 - - - -
Benzo(a)pyrene μg/L 0.01A <0.010 <0.010 <0.010 nc <0.010 - - - -
Benzo(b/j)fluoranthene μg/L 0.1s2

A <0.050 <0.050 <0.050 nc <0.050 - - - -
Benzo(g,h,i)perylene μg/L 0.2A <0.050 <0.050 <0.050 nc <0.050 - - - -
Benzo(k)fluoranthene μg/L 0.1A <0.050 <0.050 <0.050 nc <0.050 - - - -
Chrysene μg/L 0.1A <0.050 <0.050 <0.050 nc <0.050 - - - -
Dibenzo(a,h)anthracene μg/L 0.2A <0.050 <0.050 <0.050 nc <0.050 - - - -
Fluoranthene μg/L 0.41A <0.050 <0.050 <0.050 nc <0.050 - - - -
Fluorene μg/L 120A <0.050 <0.050 <0.050 nc <0.050 - - - -
Indeno(1,2,3-cd)pyrene μg/L 0.2A <0.050 <0.050 <0.050 nc <0.050 - - - -
Methylnaphthalene (Total) μg/L 3.2s3

A <0.071 <0.071 <0.071 nc - - - - -
Methylnaphthalene, 1- μg/L s3

A <0.050 <0.050 <0.050 nc <0.050 - - - -
Methylnaphthalene, 2- μg/L s3

A <0.050 <0.050 <0.050 nc <0.050 - - - -
Naphthalene μg/L 11A <0.050 <0.050 <0.050 nc <0.050 - - - -
Phenanthrene μg/L 1A <0.030 <0.030 <0.030 nc <0.030 - - - -
Pyrene μg/L 4.1A <0.050 <0.050 <0.050 nc <0.050 - - - -

Acetone μg/L 2,700A <10 <10 <10 nc - <10 <10 - <10
Benzene μg/L 5A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Bromodichloromethane μg/L 16A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Bromoform (Tribromomethane) μg/L 25A <1.0 <1.0 <1.0 nc - <1.0 <1.0 - <1.0
Bromomethane (Methyl bromide) μg/L 0.89A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Carbon Tetrachloride (Tetrachloromethane) μg/L 5A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Chlorobenzene (Monochlorobenzene) μg/L 30A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Chloroform (Trichloromethane) μg/L 22A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Dibromochloromethane μg/L 25A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Dichlorobenzene, 1,2- μg/L 3A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Dichlorobenzene, 1,3- μg/L 59A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Dichlorobenzene, 1,4- μg/L 1A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Dichlorodifluoromethane (Freon 12) μg/L 590A <1.0 <1.0 <1.0 nc - <1.0 <1.0 - <1.0
Dichloroethane, 1,1- μg/L 5A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Dichloroethane, 1,2- μg/L 5A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Dichloroethene, 1,1- μg/L 14A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Dichloroethene, cis-1,2- μg/L 17A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Dichloroethene, trans-1,2- μg/L 17A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Dichloropropane, 1,2- μg/L 5A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Dichloropropene, 1,3- (sum of isomers cis + trans) μg/L 0.5s11

A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Dichloropropene, cis-1,3- μg/L s11

A <0.30 <0.30 <0.30 nc - <0.30 <0.30 - <0.30
Dichloropropene, trans-1,3- μg/L s11

A <0.40 <0.40 <0.40 nc - <0.40 <0.40 - <0.40
Ethylbenzene μg/L 2.4A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Ethylene Dibromide (Dibromoethane, 1,2-) μg/L 0.2A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Hexane (n-Hexane) μg/L 520A <1.0 <1.0 <1.0 nc - <1.0 <1.0 - <1.0
Methyl Ethyl Ketone (MEK) (2-Butanone) μg/L 1,800A <10 <10 <10 nc - <10 <10 - <10
Methyl Isobutyl Ketone (MIBK) μg/L 640A <5.0 <5.0 <5.0 nc - <5.0 <5.0 - <5.0
Methyl tert-butyl ether (MTBE) μg/L 15A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Methylene Chloride (Dichloromethane) μg/L 50A <2.0 <2.0 <2.0 nc - <2.0 <2.0 - <2.0
Styrene μg/L 5.4A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Tetrachloroethane, 1,1,1,2- μg/L 1.1A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Tetrachloroethane, 1,1,2,2- μg/L 1A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Tetrachloroethene (PCE) μg/L 17A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Toluene μg/L 24A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Trichloroethane, 1,1,1- μg/L 200A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Trichloroethane, 1,1,2- μg/L 5A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Trichloroethene (TCE) μg/L 5A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Trichlorofluoromethane (Freon 11) μg/L 150A <0.50 <0.50 <0.50 nc - <0.50 <0.50 - <0.50
Vinyl Chloride μg/L 1.7A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Xylene, m & p- μg/L s1

A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Xylene, o- μg/L s1

A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20
Xylenes, Total μg/L 300s1

A <0.20 <0.20 <0.20 nc - <0.20 <0.20 - <0.20

Notes:
Ontario SCS Soil, Ground Water and Sediment Standards for Use under Part XV.I of the Environmental Protection Act (MOE, 2011) Site Condition Standards (SCS)

A Table 2 - All Types of Property Use - Medium Fine Textured Soils
6.5A Concentration exceeds the indicated standard.
15.2 Measured concentration did not exceed the indicated standard.
<0.50 Laboratory reporting limit was greater than the applicable standard.
<0.03 Analyte was not detected at a concentration greater than the laboratory reporting limit.
n/v No standard/guideline value.

- Parameter not analyzed / not available.
s1 Standard is applicable to total xylenes, and m & p-xylenes and o-xylenes should be summed for comparison.
s2 Standard is for benzo(b)fluoranthene; however, the analytical laboratory can not distinguish between benzo(b)fluoranthene and benzo(j)fluoranthene, and therefore, the result is a combination of the two isomers, 

against which the standard has been compared.
s3 Standard is applicable to both 1-methylnaphthalene and 2-methylnaphthalene, with the provision that if both are detected the sum of the two must not exceed the standard.
s7 Standard is applicable to PHC in the F1 range minus BTEX.
s8 Standard is applicable to PHC in the F3 range, minus PAHs (other than naphthalene). If PAHs were not analyzed, the standard is applied to F3.

s10 If baseline is not reached during F4 analysis, then gravimetric analysis is to be performed, and the standard is applied to the higher of the two results.
s11 Standard is applicable to 1,3-Dichloropropene, and the individual isomers (cis + trans) should be added for comparison.
s15 Standard is applicable to PHC in the F2 range minus naphthalene. If naphthalene was not analyzed, the standard is applied to F2.
s16 For surface soil,  the boron standard is for hot water soluble extract. For subsurface soil, the standard is for total boron (mixed strong acid digest), as ecological criteria are not considered.

RPD Relative Percent Difference.
nc RPD is not calculated if one or more values is non detect or if one or more values is less than five times the reportable detection limit.

Polycyclic Aromatic Hydrocarbons

Volatile Organic Compounds

MW18-2 MW18-4

Petroleum Hydrocarbons

General Chemistry

Metals
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  QUALITY ASSURANCE/QUALITY CONTROL 

The overall data quality objective (DQO) for the investigation was to collect data that were precise, accurate, 
reproducible, complete, and suitable for comparison with the applicable Site Condition Standards (SCS). 

Soil samples were placed into glass sample jars supplied by Maxxam Analytics International Corporation (Maxxam).  
Sample jars used for organic parameters (e.g., petroleum hydrocarbons [PHC]) were equipped with Teflon lined caps.  
Samples for analysis of PHC fraction 1 and volatile organic compounds (VOC) parameters (e.g., benzene, toluene, 
ethylbenzene, and xylenes [BTEX]) were collected and placed into containers containing methanol that were provided 
by the laboratory. 

Groundwater samples were placed into glass or plastic sample jars supplied by Maxxam, with a preservative 
appropriate for a given analytical suite. Accordingly, soil and groundwater sampling was completed using a new pair 
of disposable nitrile gloves for each sample.     

Each sample was labeled with a unique identification number, packed into coolers with ice, and transported to 
Maxxam under chain of custody documentation. To meet the DQO, quality assurance/quality control (QA/QC) 
procedures were incorporated into both field and laboratory methods.  Efforts were made during sampling to reduce 
the potential for contamination so as to obtain representative samples, as described above.  

Calibration checks on field instruments were completed by Stantec field personnel prior to use. 

As a check on the laboratory analytical methods and on sample precision, the following QC samples were submitted: 

 Two blind field duplicate soil samples (QC-1 and QC-2) from the drilling program 

 One blind field duplicate groundwater sample (QC-1) 

 One trip blank sample 

The blind field duplicate samples were used to assess the precision of the sampling and analytical procedures.  
Typically, the relative percent different (RPD) is calculated for the concentrations in the original sample and its 
duplicate. The RPD was calculated using the following formula: 

Where:  C1 is the concentration in the original sample 
C2 is the concentration in the sample duplicate 
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If the results for either or both the original sample and the duplicate were below the laboratory reporting limits (RLs), 
the RPD was not calculated. RPDs were only calculated if both analytical results were greater than five times the 
RLs. 

The recommended alert criteria from Maxxam’s Ontario QA/QC Interpretation Guideline for soil field duplicates is 
40% for polycyclic aromatic hydrocarbons (PAH), 30% for PHC, 50% for volatile organic compounds (VOC), 30% for 
metals, inorganics and mercury, 40% for hot water soluble boron, 35% for chromium VI, chloride and cyanide and 
10% for electrical conductivity. The recommended alert criteria for groundwater field duplicates is 30% for PAH, PHC 
and VOC, 20% for metals, inorganics and mercury, 40% for boron, 20% for hexavalent chromium, chloride and 
cyanide, and 10% for electrical conductivity. 

The trip blanks were used to assess whether sample handling and transportation positively biased the sampling 
results. Trip blanks are containers of water supplied by the laboratory that are not opened during the sampling 
process.   

In addition to the assessment of duplicate samples, Maxxam conducted further internal QA/QC tests, which included 
replicate sample analyses, process blanks, process recovery and matrix spike analyses. The results of these tests 
are provided with the laboratory certificates of analysis in Appendix G. 

G.1 EVALUATION OF QUALITY ASSURANCE/QUALITY CONTROL 

This section summarizes the evaluation of the QA/QC program followed by Stantec. The DQO established for this 
investigation were to collect data that were precise, accurate, reproducible, complete, and suitable for comparison 
with the applicable Table 2 SCS.  

G.1.1 Evaluation of Laboratory QA/QC 

As a first step in the review of the laboratory data, the laboratory QA/QC data were assessed (blanks, duplicates 
analyses, matrix and blank spikes, surrogate analytical recovery), and were determined to be adequate. No quality 
assurance or quality control issues were noted by Maxxam regarding the groundwater sample analysis and with the 
exception of the following, no QA/QC issues were identified in their laboratory certificates related to soil sample 
analysis: 

 Samples GHT256 [MW18-1-2] and GHT260 [MW18-2-1]: Maxxam reported that sodium was not detected in the 
soil sample. To report sodium absorption ratio (SAR), the sodium laboratory reporting limit was used in the 
calculation. This value therefore represents a maximum ratio. Given that of the reported SAR was less than the 
Table 2 SCS, this was not considered to affect the interpretation of soil quality. 

 Sample GHT267 [BH18-7-1]: Maxxam reported one issue in their laboratory certificates of analysis related to soil 
samples requiring dilution for PAH analysis. This issue was handled according to Maxxam’s standard 
procedures.  The dilution of samples and subsequent adjustment of the RLs did not lead to a situation where the 
RL was higher than the decision criteria (i.e., the Table 2 SCS for a given parameter).  Therefore, this did not 
affect the overall interpretation of the analytical results. 

The laboratory RLs were less than the Table 2 SCS in the analyzed soil and groundwater samples. Based on the 
evaluation of laboratory QA/QC, the results reported by the laboratory were considered to meet the DQO.
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G.1.2 Evaluation of Field QA/QC 

During the February/March 2018 SSI field program, the following blind duplicate samples were submitted for 
laboratory analysis: 

 Soil sample QC-1 (metals, inorganics) – field duplicate of original soil sample BH18-6-1. 

 Soil sample QC-2 (PAH, PHC F1 to F4 and VOC) – field duplicate of original soil sample MW18-2-2. 

 Groundwater sample QC-1 (metals, inorganics, PAH, PHC F1 to F4 and VOC) – field duplicate of original 
groundwater sample MW18-2. 

The analytical results for the field duplicate samples are shown in Table 2 and Table 4, Appendix E.  

The following is a discussion related to field duplicate sample analytical results: 

The calculated RPDs for xylenes and ethylbenzene for soil sample MW18-2-2 and their field duplicates were greater 
than the applicable alert criteria. It was noted that both the parent and duplicate the concentrations were below the 
applicable SCS.  As such, the heterogeneity indicated by the results is not considered to have affected the 
interpretation of the results.  

Where calculable, the remaining RPDs for the parent and duplicate soil samples collected at BH18-6-1 and 
MW18-2-2 were below the applicable alert criteria. The samples were therefore inferred to have a high degree of 
similarity.   

Where calculable, RPDs for the parent and duplicate groundwater samples collected at MW18-2 were below the 
applicable alert criteria. The samples were therefore inferred to have a high degree of similarity.   

G.2 CONCLUSIONS 

Based on the QA/QC evaluation, the DQO for this investigation were satisfied and the data were considered to be 
acceptable for use in this report. 




