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Introduction 
At the request of Public Services and Procurement Canada (PSPC) on behalf of the Department of National 
Defence (DND), SNC-Lavalin Inc. (SNC-Lavalin) has prepared this remedial action plan for implementation 
of the planned remediation at the Canadian Forces Base (CFB) Esquimalt Nanoose TX Property 
(the “Site”), Nanoose, BC. 

This document is based on the work plan and cost estimate provided to PSPC in a letter dated June 21, 2021. 
This work was completed under PSPC Contaminated Sites Remediation Services Contract 
No. EZ897-192499/003/VAN (CTA) and Task Authorization No. 700592318. The Site Location and Site Plan 
are included as Drawings 626268-601 and 626268-602, respectively. 

Background 
The Site is located on top of a hill in a rural area of Nanoose Bay, BC, and consists of approximately 
105 hectares. The topography of the Site is fairly flat with some sloping down towards the south and east. 
The Site was historically used by the DND for radio transmission defence purposes until 1998. The facilities 
at the Site were reported to be constructed circa 1963 and decommissioned/removed from the Site between 
1995 and 2002. Facilities included an underground bunker (Former Transmitter Building), auxiliary buildings 
and structures, and several radio antennas. The Site is currently vacant of any permanent buildings or 
structures and is currently used by a model airplane club (PDQ Flyers).  

Environmental Site Condition 
In 2018, SNC-Lavalin completed a Supplemental Site Investigation (SSI) and Remediation Options 
Analysis (ROA)1 with an updated SSI and ROA completed in 20192. The full Site history is presented in the 
2018 SSI report. Three Areas of Environmental Concern (AECs) were retained for the Site in the 2018 SSI 

 
1 SNC-Lavalin Inc., 2018. DRAFT Supplemental Site Investigation and Remedial Options Analysis, Nanoose Transmitter (TX), 

Nanoose Bay, BC. March 9, 2018. 
2 SNC-Lavalin Inc., 2019. FINAL Supplemental Site Investigation and Remedial Options Analysis, Nanoose Transmitter (TX), 

Nanoose Bay, BC. March 31, 2019.  
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and ROA and included the Former Electrical Substation, the Former Transmitter Building, and Site Wide 
Groundwater Impacts. The approximate locations of the AECs are presented on Drawing 626268-502. 

Based on a comparison to the current land use and federal guidelines and current results, the three 
identified AECs and associated Contaminants of Concern (COCs) are summarized in the table below. 

Table A: Areas of Environmental Concern and Regulated Analytical Parameters 

AEC 
ID Description COC Type 

Contaminants of Concern 
Soil Groundwater 

1 Former Electrical 
Substation PAH PAH Parameters (ACE, FLR, 

and IACR)  - 

2 Former Transmitter 
Building 

Petroleum 
Hydrocarbons / 

PAH 

F2 and F3 
PAH Parameters: 

(NAP, ACE, FLR, PHE, ANT, 
FLT, B(a)A, B(b)F, B(a)P, 

B(a)P TPE, IACR) 

PAH Parameters: 
(1-MNAP, 2-MNAP, NAP, 

ACE, FLR, PHE, ANT, ACR, 
FLT, PYR, B(a)A, CHR, 

B(a)A, B(b)F, B(j)F, B(b+j)F, 
B(a)P, D(ah)A, B(ghi)P, QN)  

3 Site Wide Dissolved 
Metals - 

Aluminum, Iron, 
Manganese, Chromium, 

Copper, Lithium, Selenium, 
and Zinc 

AEC Area of Environmental Concern PYR Pyrene 
COC Contaminant of Concern B(a)A Benz(a) anthracene 
PAH Polycyclic Aromatic Hydrocarbon CHR Chrysene 
1-MNAP 1-Methylnaphthalene B(b)F Benzo(b) fluoranthene 
2-MNAP 2-Methylnaphthalene B(j)F Benzo(j) fluoranthene 
NAP Naphthalene B(b+j)F Benzo(b+j) fluoranthene 
ACE Acenaphthene B(ghi)P Benzo(g,h,i)perylene 
FLR Fluorene B(a)P Benzo(a)pyrene 
PHE Phenanthrene D(ah)A  Dibenz(a,h) anthracene 
ANT Anthracene QN Quinoline 
ACR Acridine  B(a)P TPE Benzo(a)pyrene total potency equivalents 
FLT Fluoranthene IACR Index of Additive Cancer Risk 

Soil vapour sampling has not been completed at the Site to date.  

Potential Asbestos-Containing Materials 
An approximate 1 m thick debris unit consisting of inert material (i.e., brick, concrete, rebar) was identified 
at approximately 1.8 m to 2.4 m below ground surface (bgs) extending to approximately 3 m bgs within 
AEC 2. In 2019, SNC-Lavalin completed a Hazardous Building Materials Investigation3 of the debris unit. 
Six test pits were excavated into the debris unit with representative samples collected for analysis of 
asbestos-containing materials (ACM). Based on the analytical results, no asbestos was identified and the 
demolition debris unit is not considered to be ACM. 

 
3 SNC-Lavalin Inc., DRAFT Dry Season Groundwater and Hazardous Building Materials Investigation, Nanoose Transmitter, 

Nanoose Bay, BC. February 18, 2020. 
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Risk Assessment 
In 2020, Azimuth Consulting Group Partnership (Azimuth) and SNC-Lavalin completed a 
Preliminary Human Health and Ecological Risk Assessment4 (HHERA) to support the divestiture of the Site 
by evaluating risks from residual contamination present in soil and groundwater at the Site. The results of 
the HHERA concluded the following: 

› Residual contamination at the Site does not pose an unacceptable risk to future commercial or 
residential receptors with the following recommendations: 

- Groundwater from the Site should not be used as a source of drinking water; 
- Soil vapour monitoring should be conducted at the Site to evaluate naphthalene measured in soil 

at the Site; and 
- In the event of subsurface work, as per standard practice, provincial/federal worker health and 

safety regulations should be followed at the Site. 

› Risk predictions and their associated uncertainties are considered acceptable for terrestrial ecological 
receptors at the Site. 

It should be noted that the planting of residential gardens may not be appropriate within the Former 
Electrical Substation (AEC 1). 

Purpose 
The goal of remediation at the Site is to reduce future liability related to environmental conditions. The 
remedial excavation of the debris unit is the primary goal with the excavation and disposal of soil with 
concentrations of the various COCs exceeding the provincial standards to be disposed of off Site.  

Regulatory Framework 
The concentrations of the COCs in the collected confirmatory soil samples will be compared to both federal 
guidelines and provincial standards as follows: 

› Canadian Environmental Quality Guidelines (CEQG), Canadian Council of Ministers of the Environment 
(CCME), Winnipeg, MB, including updates to 2020. 

› Canada Wide Standards for Petroleum Hydrocarbons in Soil (CWS), Canadian Council of Ministers of 
the Environment (CCME), Winnipeg, MB, January 2008. 

› Contaminated Sites Regulation (CSR), B.C. Reg. 375/96, includes amendments up to B.C. Reg. 
161/2020, February 1, 2021. 

› Hazardous Waste Regulation (HWR), B.C. Reg. 63/88, including amendments up to B.C. Reg. 
243/2016, November 1, 2017. 

The Site is located on federal property and is operated under federal jurisdiction. The overall land use of 
the Site is considered to be commercial (CL) with CL guidelines being the primary criteria used to evaluate 
analytical results for groundwater samples collected at the Site. However, as a portion or all of the potential 

 
4 Azimuth Consulting Group Partnership, Draft Preliminary Human Health and Ecological Risk Assessment. March 6, 2020. 
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future land use is considered residential land use (RL), the federal RL guidelines have been included for 
comparison purposes. Analytical results will also be compared to the provincial CSR Residential Low 
Density (RLLD) and CL standards, for comparison purposes.  

The federal guidelines include: 

› CEQG CL soil quality guidelines.  

› CWS CL soil quality guidelines. 

The CCME CEQG guidelines were used to evaluate analytical results for specific parameters analyzed in 
soil samples collected from the Site. The CCME CWS were used to assess gross petroleum hydrocarbon 
concentrations in analyzed samples. As a conservative estimate, concentrations of hydrocarbon 
parameters for surface and subsurface soil have been compared to the most stringent of the coarse-grained 
and fine-grained CWS standards and CEQG guidelines. 

Soil guidelines are protective of potable water, human soil ingestion, ecological soil contact, ecological soil 
and food ingestion, nutrient and energy cycling, and freshwater aquatic life. Concentrations of PAHs in soil 
samples were compared to the CCME CEQG industrial land use (IL) guidelines and take into account the 
protection of both human and environmental health. The carcinogenic effects and the non-carcinogenic 
effect on human health are calculated based on the CCME Fact Sheet “Canadian Soil Quality Guidelines 
for the Protection of Environmental and Human Health”, 2010 and are included in the summary analytical 
tables. The soil quality guidelines (SQG) for the protection of environmental health are used for comparison 
of concentrations of individual PAHs. 

Based on local topography, groundwater is anticipated to flow in a southeast direction, towards 
Nanoose Bay. The nearest downgradient surface water receiving bodies is a small wetland and an 
unnamed stream located approximately 500 m southwest of the investigation area (located within the Site 
boundaries). The unnamed stream reportedly drains into Nanoose Creek.  

Although groundwater at the Site and in the surrounding area is not confirmed to be used as drinking water, 
drinking water (DW) standards were used as a conservative measure in the event that groundwater is 
developed in the future. Therefore, the Guidelines for Canadian Drinking Water Quality5 (GCDWQ) were 
considered applicable to groundwater at the Site. For the consideration of ecological receptors groundwater 
was compared to the FIGWQG6 Tier 2 RL and CL, freshwater aquatic life (AW) guidelines. The FIGWQG 
Tier 2 Water Use/Exposure Pathways of “Soil Organisms Direct Contact”, and “Freshwater Life” were 
applied.  

For comparison purposes, Potential Contaminants of Concern (PCOCs) in groundwater were also 
compared to the provincial CSR Freshwater AW and DW standards. Provincial drinking water standards 
were deemed applicable due to the application of Protocol 217, “Water Use Determination” and the 
protection of future drinking water resources. 

 
5 Guidelines for Canadian Drinking Water Quality (GCDWQ), Health Canada, September 2020. 
6 Guidance Document on Federal Interim Groundwater Quality Guidelines for Federal Contaminated Sites (FIGWQG), prepared for 

the Federal Contaminated Sites Action Plan (FSCAP) Secretariat of Environment Canada, Version 4, June 2016. 
7 BC Ministry of Environment and Climate Change Strategy, Protocol 21: Water Use Determination, Version 2.0, October 31, 2017 

(effective November 1, 2017). 
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Site Details 

Site Stratigraphy 
The general soil stratigraphy consisted of sand and gravel fill material underlain by dense silt and sand. 
At several locations within AEC 2 (i.e., within the footprint of the Former Transmitter Building), the fill 
material was underlain by concrete/brick/rebar demolition debris layer starting at between 1.8 m and 
2.4 m bgs. In general, the debris unit was observed to be approximately 1 m in thickness in the majority of 
investigation locations where it was encountered. Beneath the debris and fill, a dense silt and fine-grained 
sand material was encountered up to a depth of 6.1 m bgs (the maximum depth investigated).  

Hydrogeology 
The depth to groundwater at the Site varies seasonally as presented in the table below for the proposed 
excavation area based on the most recent wet and dry season sampling events. During the rainy season, 
groundwater appears to be perched above the gravel unit.  

Table B: Groundwater Depths Within Excavation Areas 

Monitoring Well 
Depth to Groundwater (m bgs) 

February 28, 2019 August 28, 2019 
MW19-07S 1.9 2.4 

MW19-07D 3.9 Dry to 5.5 m bgs 

MW19-09S 2.1 Dry to 2.4 m bgs 

MW19-09D Dry to 5.2 m bgs Dry to 5.2 m bgs 

Summary of Contaminated Areas 
Based on previous investigations, the estimated areas and volumes of contaminated soils is summarized 
in the following table with the extents presented on Drawing 626268-606. 

Table C: Contaminated Areas Summary 

Material Type 
Excavation Summary 

Depth Range (m) Estimated Area 
(m2) 

Estimated 
Volume (m3) 

Estimated 
Tonnes 

> CCME RL/CL 0 – 3.0 1,050 2,000 4,000 

> CSR RLLD 0 – 3.0 550 1,000 2,000 

> CSR CL 0 – 3.0 750 1,600 3,200 

Debris Unit 1.8 – 3.0 1,750 1,600 3,700 
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It is assumed that the excavations will be sloped at 1:1 outside of the area of the debris unit. The excavation 
of contaminated soils overburden is required to allow for the removal of the underlying debris unit. 

Technical Constraints 
Overall, the debris unit is considered to be accessible for removal noting that the debris may be present in 
large pieces making it difficult for removal. The lateral and vertical extent of the debris unit is based on an 
estimated extent. The excavation is to proceed until such a point where the removal of debris has met the 
requirements established by PSPC. In addition, there remains the potential that ACM will be encountered 
during the excavation even with the previously completed ACM investigation. If suspect ACMs are identified 
in the debris unit, they should be treated as ACM until they can be proven otherwise by sample analysis. 
An industrial hygienist will be on Site to confirm that the debris unit does not contain hazardous materials 
including ACM. 

It should be noted that the planned excavation limits are not expected to result in clean confirmatory soil 
results along the limits of the excavation. The confirmatory soil samples will be collected for the purpose of 
site characterization and to support the updated HHERA. 

The groundwater table is variable across the Site, fluctuates seasonally and seems to be perched above 
the debris unit during the wet season. Therefore, dewatering during the excavations may be necessary.  

Remediation Action Plan 
The remediation will involve the excavation of the debris unit and contaminated soil exceeding the CSR 
standards for transport and disposal at an approved facility. Excavated soil that only exceeds the 
CCME RL/CL guidelines can be reused as backfill material. 

Environmental Effects Determination 
As part of PSPC’s due diligence during construction phase of the project, an Environmental Effects 
Determination report has been prepared to meet the requirements of the Canadian Impact Assessment Act 
(IAA). The report includes the following and be provided to proponents during the tendering process: 

› A review of available information including previous investigations and proposed project activities; 

› A detailed description of Valued Ecosystem Components (VECs) where there is an interaction with the 
project and the potential for significant adverse environmental effects; 

› A summary of field assessments of terrestrial and aquatic habitats, and potential impacts to those 
habitats from the remedial excavation program; and 

› Identification of mitigation measures to be incorporated into the Project design and implementation to 
minimize or eliminate these effects on the VECs.  

Archaeological Program 
The presence of items of archaeological significant artifacts are possible in areas of native soil at the Site. 
A Preliminary Field Reconnaissance and archaeological awareness training for the contractors and 
consultants will be required prior to the initiation of remedial Site activities. 
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Confirmation of Site Requirements 
Confirmation of Site requirements applicable to the remedial works will be completed prior to start of work. 
These requirements include (but are not limited to) the following: 

› Timing requirements for work; 

› Review of regulatory approvals; 

› Geotechnical requirements, including sloping and backfilling;  

› Site restoration design; and 

› Site protection requirements. 

Preparation of Tender Documents 
This includes preparation of work scope, specifications, restrictions, and limitations to provide to prospective 
contractors as needed so they can submit a sound bid. Preparation of tender documents is anticipated to 
be completed in by the end of July 2021. 

Contractor Selection 
This will include meeting with prospective contractors at the Site to confirm expectations and constraints, 
reviewing submitted contractor bids, and negotiating mutually agreeable work budgets, scopes and 
schedules. Contractor selection is anticipated to be in mid to end of September 2021. 

Health and Safety and Site Expectations 
This includes identification of Prime Contractor, preparation of health and safety plans, confirmation of 
communication hierarchies, and a kick-off meeting to confirm scope of work, Site rules and expectations. 
This task is anticipated to occur at the beginning of October 2021, prior to start of construction works. 

Communication Plan 
A communication plan will be implemented which will entail SNC-Lavalin notifying the PDQ Flyers of the 
remediation schedule. During the remedial excavation, the PDQ Flyers will not be able to access the Site. 

Site Preparation 
It is anticipated that the contractor will mobilize to the Site in late September 2021. Site preparation includes 
site activities conducted prior to the start of excavation work to ensure the work will proceed smoothly, 
including (but not limited to) the following: 

› Utility locates and any required protection, re-routing or removal of utilities prior to ground disturbance; 

› Detailed survey of pre-project area conditions; 

› Preparation of spaces for Site support, such as office trailers, portable washrooms, lay-down areas, 
worker parking, and equipment refueling; 
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› Set up temporary fencing around work Site; 

› Initiation of erosion and sediment control measures; 

› Preparation of soil staging area; 

› Deployment of water treatment system, if necessary;  

› Identification and implementation of on- and off-site traffic control requirements;  

› Identification and implementation of Site security requirements; and 

› Development of a quality assurance plan for all construction tasks. 

Excavation and Restoration 

Excavation Approach 
The excavation sequence should be designed to allow for multiple tasks to be completed at the same time, 
where possible, and to limit the exposure of excavation equipment to contaminated media. Sequencing will 
be at the discretion of the contractor. The excavated material that is considered to be > CCME RL/CL and 
> CSR RLLD will require stockpiling for further characterization prior to reuse as backfill or transport to an 
off-Site facility. The excavated material that is considered to be > CSR CL will either be either hot-loaded 
or stockpiled without further characterization for subsequent transport to the off-site facility. Note, regardless 
of the results of further characterization, the > CSR RLLD material will not be reused as backfill material.  

Environmental Monitoring 
An environmental consultant will provide environmental monitoring during all Site activities to ensure 
compliance with the IAA. An Environmental Protection Plan (EPP) will be developed by the Contractor that 
addresses potential sources of environmental impacts due to construction work and identifies standard 
work practices and Site specific mitigation practices to address and minimize these impacts. The EPP 
should include a detailed plan for spill response and other plans or mitigation measures recommended in 
the EED report. Environmental monitoring will be conducted to ensure compliance with the contractor’s 
EPP. 

The remediation contractor will keep all traffic routes outside the Site clean (e.g., through the use of a street 
sweeper or other approved means). Debris generated during cleaning activities will be placed into the 
stockpile area (if present). 

Due to its proximity to surface waters, effective erosion and sediment control will be paramount. Runoff 
water may be collected and stored on Site for testing prior to release or disposal. 

Excavation Sampling 
An environmental consultant will be on Site for the duration of the remedial excavation to observe and 
record remedial activities. Final remediation limits at the bottom of each excavation will be confirmed by 
sampling on a grid of approximately 10 m. Samples along excavation walls will be collected on a horizontal 
grid of 10 m and 1 m vertically from a depth consistent with the removed zone of contamination. The 
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environmental consultant will survey sample locations using appropriate survey gear (e.g., total station or 
Trimble GPS) or hand measurements. 

The excavated material that is considered to be > CCME RL/CL and > CSR RLLD is not considered to be 
sufficiently characterized prior to on-Site reuse or disposal. Therefore, this soil should be stockpiled on Site 
and tested prior to reuse or disposal. Excavated material to be further characterized should be stockpiled 
into 250 m3 stockpiles of material suspected to be of consistent quality. The environmental consultant will 
investigate the quality of stockpiles material and provide a summary to the remediation contractor in support 
of reuse or requirements. Stockpiles for disposal will be addressed in a stepwise manner as follows: 

› Stockpiles will be managed and samples collected and analyzed in conformance with the BC Ministry 
of Environment and Climate Change Strategy (ENV) Technical Guidance 18 (TG1).  

› Suspect > CCME RL/CL - Analytical results will be compared to CCME RL/CL guidelines and 
CSR RLLD standards for possible reuse on the Site if less than the standards. 

› Suspect > CSR RLLD – Analytical results will be compared to CSR RLLD standards to confirm proper 
soil disposal facility. 

Structures and Utilities 
It is assumed that sub-grade utilities, if present in excavation areas, will be cut-off, removed, and/or 
re-routed prior to commencement of ground disturbance activities. 

Water Management 
Groundwater monitoring wells on Site suggest that water may be present within the excavations, especially 
if the work is conducted during the wet season. Water in the excavation should be pumped through a 
treatment system designed for PAH and into aboveground tanks and sampled for COCs and other 
constituents, as required, prior to discharge or disposal. An in-flow meter or other approved method would 
be required to track the volume of discharge water. 

Backfilling 
Following completion of remedial excavation activities, the excavation will be backfilled with a combination 
of the > CCME RL/CL material (above 1.5 m bgs) and geotechnically suitable material and compacted. 
An impermeable geotextile liner is to be placed between the backfilled > CCME RL/CL material and the 
imported backfill material. Imported backfill material must be shown to meet CCME Agricultural Guidelines. 
Crushed gravel must also be shown to meet acid rock drainage requirements. Prior to import and 
placement, demonstration of compliance to these guidelines will be required from the Contractor for all 
material supplied for backfill. 

Surface Restoration 
Restoration of the Site will be to pre-excavation conditions, or as directed by PSPC in a Restoration Plan. 

At the conclusion of the remedial activities, at a minimum the remediation contractor will: 

 
8  BC Ministry of Environment and Climate Change Strategy, Technical Guidance Document 1: Site Characterization and 

Confirmation Testing, January 2009. 
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› Restore the Site to meet general pre-excavation conditions. 

› Clean all work areas to the satisfaction of PSPC. 

› Remove all environmental controls (e.g., erosion and sediment controls). 

› Complete an as-built survey following Site restoration including (but not limited to) final Site grade. 

› Within 10 working days of the completion of the remedial activities, request a closeout meeting. 

Environmental Controls 

Environmental controls will be required during all Site activities, including: 

› Minimization of air emissions; 

› Protection of surface water quality; and 

› Minimization of health and safety risks. 

The contractor will be required to prepare and submit an EPP that outlines the measures to be taken to 
prevent impacts to the environment and human health and safety. The EPP will be required to consider the 
health and safety of the surrounding community during the construction programs. The EPP will incorporate 
the PSPC Risk Management Form. As a due diligence control, documentation under the IAA will be 
completed prior to start of remedial construction. 

The Site is located in an area mostly surrounded by a perimeter fence and gate at the start of the access 
road. Site access is limited by the gate with some limited access by the public (i.e., radio flyer club). 
However, it is assumed that access to the Site during the remedial excavation will be further restricted. It is 
expected that as part of the EMP and Health and Safety Plan (HASP), security control measures based on 
the tender specification requirements will be outlined, including fencing and public Site access constraints. 
Public consultation will be conducted under the direction of PSPC, as required, prior to start of construction 
work (e.g., archaeological assessment; environmental conditions such as dust and odour). 

Emergency Spill Response 
The construction contractor will prepare an Emergency Spill Prevention and Response Plan as an adjunct 
to the EPP. The plan should include the following: 

› Identification of potentially hazardous materials in use on the Site; 

› Material Safety Data Sheet for hazardous materials; 

› Measures to mitigate the release of hazardous materials to the environment; 

› Communication hierarchy for reporting of hazardous material releases; and 

› Response measures to remove or contain the hazardous materials upon release. 
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Notice to Reader 
This report has been prepared by SNC-Lavalin Inc. (SNC-Lavalin) for Canada, who has been party to the 
development of the scope of work for this project and understands its limitations9. Copyright of this report 
vests with Her Majesty the Queen in Right of Canada. This report was prepared in accordance with a 
services contract between SNC-Lavalin and Canada, including General Conditions 2035 of the Standard 
Acquisition Clauses and Conditions (SACC) Manual. 

This report is intended to provide information to Canada to assist it in making business decisions. 
SNC-Lavalin is not a party to the various considerations underlying the business decisions, and does not 
make recommendations regarding such business decisions. 

The findings, conclusions and recommendations in this report have been developed in a manner consistent 
with the level of skill normally exercised by environmental professionals currently practising under similar 
conditions in the area. The findings contained in this report are based, in part, upon information provided 
by others. If any of the information is inaccurate, modifications to the findings, conclusions and 
recommendations may be necessary. 

The findings, conclusions and recommendations presented by SNC-Lavalin in this report reflect 
SNC-Lavalin’s best judgement based on the site conditions at the time of the site inspection on the date(s) 
set out in this report and on information available at the time of preparation of this report. They have been 
prepared for specific application to this site and are based, in part, upon visual observation of the site, 
subsurface investigation at discrete locations and depths, and specific analysis of specific materials as 
described in this report during a specific time interval. Substances other than those described may exist 
within the site, reported substance parameters may exist in areas of the site not investigated, and 
concentrations of substances greater or less than those reported may exist between sample locations. 

The findings and conclusions of this report are valid only as of the date of this report. If site conditions 
change, new information is discovered, or unexpected site conditions are encountered in future work, 
including excavations, borings, or other studies, the findings, conclusions and/or recommendations of this 
report should be re-evaluated. It is recommended that users of this report should engage a suitably qualified 
professional to assist in interpreting the significance, if any, of the findings. 

 

  

 
9  © Her Majesty the Queen in Right of Canada (2021) 
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Closure 
We trust this information is satisfactory for your present needs. Please call the undersigned if you require 
additional information. 

Ian Mace, M.Eng., P.Eng. Doug McMillan, MSc, P.Ag. 
Senior Project Manager Operations Manager / Senior Project Manager 
Environment Environment 
Engineering, Design & Project Management Engineering, Design & Project Management 

IM/gc 
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Drawings 

› 626268-601 - Site Location
› 626268-602 - Wide Area Site Plan
› 626268-606 - Proposed Extent of Remedial Excavation
› 626268-607 - Proposed Site Restoration

Attachment 

1: Photo Log 



 

 

Drawings 
› 626268-601 - Site Location 
› 626268-602 - Wide Area Site Plan 
› 626268-606 - Proposed Extent of Remedial Excavation 
› 626268-607 - Proposed Site Restoration 
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Photograph 1: Rebar present at TP19-50, facing northwest 

 
Photograph 2: View of Work Area facing north. 
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Photograph 3: View of Work Area facing west. 

 

 
Photograph 4: Access Road for Work Area. 
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Photograph 5: View of concrete debris. 

 

 
Photograph 6: Excavation of TP19-49 facing east towards PDQ hut. 
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TABLE 1:  Surface Soil Sample Log

Sample
Sample Sample Date North East Depth Headspace

Location ID (yyyy mm dd) Description (m) (m) (m) (ppm)

SS15-1 SS15-1-1 2015 02 04
SAND and GRAVEL, fine to medium grained sand, fine gravel, subangular, trace silt, brown, loose, 

saturated, rootlets. 5458754.1 410721.1 0.1 - 0.2 0

SS15-2 SS15-2-1 2015 02 04
SAND and GRAVEL, fine to medium grained sand, fine gravel, subangular, trace silt, brown, loose, 

saturated, rootlets. 5458754.4 410732.7 0.0 - 0.2 0

SS15-3 SS15-3-1 2015 02 04
SAND and GRAVEL, fine to medium grained sand, fine gravel, subangular, trace silt, brown, loose, 

saturated, rootlets. 5458733.4 410726.6 0.0 - 0.2 0
SS15-4 SS15-4-1 2015 02 04 SILT, sandy, fine grained, black, dense, moist, organics. 5458730.9 410720.4 0.0 - 0.2 0
SS15-5 SS15-5-1 2015 02 05 SILT, sandy, fine grained, black, dense, moist, organics. 5458749.5 410735.6 0.0 - 0.2 0

SS15-5-2 2015 02 05 SAND, fine grained, silty, trace gravel, fine, subangular, brown, medium dense to dense, wet. 5458749.5 410735.6 0.2 - 0.3 0
SS15-6 SS15-6-1 2015 02 05 SILT, sandy, fine grained, black, dense, moist, organics. 5458760.3 410728.0 0.0 - 0.2 5

SS15-6-2 2015 02 05 SAND, fine grained, silty, trace gravel, fine, subangular, brown, medium dense to dense, wet. 5458760.3 410728.0 0.2 - 0.3 0
SS15-7 SS15-7-1 2015 02 05 SILT, sandy, fine grained, black, dense, moist, organics. 5458757.0 410713.5 0.0 - 0.2 0

SS15-7-2 2015 02 05 SAND, fine grained, silty, trace gravel, fine, subangular, brown, medium dense to dense, wet. 5458757.0 410713.5 0.2 - 0.3 0

Coordinates
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TABLE 2: Summary of Analytical Results for Soil - Hydrocarbons

Monocyclic Aromatic Hydrocarbons Gross Parameters Petroleum Hydrocarbon Fractions
Sample Depth Field F2 F3 F4

Sample Sample Date Interval Screenb Benzene Ethylbenzene Toluene Xylenes Styrene VPHs LEPHse HEPHse F1-BTEX (>C10-C16) (>C16-C34) (>C34-C50)
Location ID (yyyy mm dd) (m) (ppm) µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g
BH15-1D BH15-1-1 2015 02 03 0.3 - 0.6 5 - - - - - - < 20 30 - < 20 < 20 < 20 -

BH15-1-3 2015 02 03 1.7 - 2.0 75 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-1-7 2015 02 03 4.7 - 5.0 100 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-1-17 2015 02 03 15.4 - 15.7 75 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-1-18 Duplicate 15.4 - 15.7 - < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1

QA/QC RPD% * * * * * * * * * * * * *
BH15-2D BH15-2-2 2015 02 04 1.1 - 1.2 25 < 0.02a < 0.05a < 0.05 < 0.2 < 0.05 - < 20 < 20 - < 20 < 20 < 20 < 0.1

BH15-2-5 2015 02 04 3.0 - 3.4 75 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-2-7 2015 02 04 4.7 - 5.0 25 - - - - - - < 20 < 20 - < 20 < 20 < 20 -

BH15-3 BH15-3-1 2015 02 04 0.2 - 0.5 25 - - - - - - < 20 < 20 - < 20 < 20 < 20 -
BH15-3-3 2015 02 04 1.7 - 2.0 50 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-3-6 2015 02 04 4.9 - 5.2 75 - - - - - - - - - < 20 < 20 < 20 -

BH15-4 BH15-4-1 2015 02 04 0.2 - 0.5 75 - - - - - - 102 204 - 57 223 47 -
BH15-4-2 2015 02 04 1.2 - 1.5 75 - - - - - - < 20 61 - < 20 41 < 20 -
BH15-4-4 2015 02 04 3.5 - 3.8 50 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-4-5 Duplicate 3.5 - 3.8 - - - - - - - < 20 < 20 - < 20 < 20 < 20 -

QA/QC RPD% - - - - - - * * - * * * -
BH15-5 BH15-5-2 2015 02 05 1.2 - 1.5 100 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 27 < 10 < 20 < 20 < 20 < 0.1

BH15-5-3 2015 02 05 1.8 - 2.1 75 - - - - - - < 20 35 - < 20 < 20 < 20 -
BH15-5-6 2015 02 05 3.2 - 3.5 25 - - - - - - < 20 < 20 - < 20 < 20 < 20 -

BH15-6 BH15-6-1 2015 02 05 0.5 - 0.8 25 - - - - - - < 20 < 20 - < 20 < 20 < 20 -
BH15-6-2 2015 02 05 1.5 - 1.8 25 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-6-4 2015 02 05 3.7 - 4.0 25 - - - - - - < 20 < 20 - < 20 < 20 < 20 -

SS15-2 SS15-2-1 2015 02 04 0.0 - 0.2 0 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
SS15-4 SS15-4-1 2015 02 04 0.0 - 0.2 0 - - - - - - 22 129 - < 20 57 < 20 -
SS15-6 SS15-6-2 2015 02 05 0.2 - 0.3 0 - - - - - - < 20 24 - < 20 < 20 < 20 -
SS15-7 SS15-7-1 2015 02 05 0.0 - 0.2 0 - - - - - - 50 303 - < 20 96 < 20 -
TP18-38 TP18-38-01 2018 01 23 0.2 - 0.5 0 < 0.005 < 0.01 < 0.05 < 0.05 - - - - < 10 28 59 77 -

TP18-38-02 2018 01 23 0.8 - 0.9 0 < 0.005 < 0.01 < 0.05 < 0.05 - - - - < 10 < 20 30 < 20 -
BH19-09D BH19-09-04 2019 02 07 2.0 - 2.1 300 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 23 < 10 < 20 26 < 20 < 0.1
TP19-57 TP19-57-04 2019 03 11 1.4 - 1.7 45 < 0.005 0.01 < 0.05 < 0.05 < 0.05 < 10 400 634 < 10 197 808 205 < 0.1

TP19-57-05 2019 03 11 2.1 - 2.4 35 - - - - - - - - - 42 71 < 20 -
Federal Guideline
CCME CEQG Residential Surface (RL Surface)c 0.0068f 0.018 0.08 2.4 5 n/a n/a n/a 170 150 300 2,800 n/a
CCME CEQG Residential Subsoil (RL Subsoil)c 0.0068f 0.018 0.08 2.4 5 n/a n/a n/a 170 230 2,500 10,000 n/a
CCME CEQG Commercial Surface (CL Surface)c 0.0068f 0.018 0.08 2.4 50 n/a n/a n/a 170 230 1,700 3,300 n/a
CCME CEQG Commercial Subsoil (CL Subsoil)c 0.0068f 0.018 0.08 2.4 50 n/a n/a n/a 170 230 3,500 10,000 n/a
BC Standard
CSR Low Density Residential Land Use (RLLD)d 0.035 15 0.5 6.5 5 200 1,000 1,000 n/a n/a n/a n/a 4,000
CSR Commercial (CL)d 0.035 15 0.5 6.5 50 200 2,000 5,000 n/a n/a n/a n/a 20,000
CSR Industrial Land Use (IL)d 0.035 15 0.5 6.5 50 200 2,000 5,000 n/a n/a n/a n/a 20,000

Associated AGAT file(s): 15V942889, 15V942897, 18V305465, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Laboratory detection limit exceeds regulatory standard/guideline.
b  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
c  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
d  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
e  Where no LEPH and HEPH are available, EPH has been compared to LEPH and HEPH standards, which are conservative comparisons.
f Guidelines use 10-5 incremental risk.

Methyl tert-
butyl ether 

[MTBE]

 SNC-LAVALIN INC.  Page 1 of 1

 626268 / 2019 03 19
 \\Sli2606\projects\Current Projects\PWGSC\626268-Nanoose Transmitter\4.0 Execution\4.10 Data Management\Tables\20200207_626268_TAB.xl

 QAQC: DMG 2019 03 21



TABLE 3: Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location BH15-1D BH15-2D BH15-3 BH15-4 BH15-5 SS15-2 SS15-6 TP16-1 TP16-2 TP16-3 Federal Guideline BC Standard
Sample ID BH15-1-3 BH15-1-7 BH15-1-17 BH15-1-18 QA/QC BH15-2-2 BH15-3-3 BH15-4-1 BH15-5-2 SS15-2-1 SS15-6-2 TP16-1-1 TP16-1-2 TP16-1-3 TP16-2-1 TP16-2-2 QA/QC TP16-3-1 TP16-3-3

Sample Date (yyyy mm dd) 2015 02 03 2015 02 03 2015 02 03 Duplicate RPD % 2015 02 04 2015 02 04 2015 02 04 2015 02 05 2015 02 04 2015 02 05 2016 01 13 2016 01 13 2016 01 13 2016 01 13 Duplicate RPD % 2016 01 13 2016 01 13
Depth Interval (m) 1.7 - 2.0 4.7 - 5.0 15.4 - 15.7 15.4 - 15.7 1.1 - 1.2 1.7 - 2.0 0.2 - 0.5 1.2 - 1.5 0.0 - 0.2 0.2 - 0.3 0.2 - 0.5 0.8 - 1.1 1.4 - 1.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 1.5 - 1.8

Field Screen (ppm)a 75 100 75 - 25 50 75 100 0 0 0 0 0 0 0 0 0
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 0.81 < 0.01 < 0.01 < 0.01 0.221 0.486 < 0.005 0.359 0.124 97 0.393 < 0.005 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g - - - - - - - - - - - 0.246 0.523 < 0.005 0.299 0.122 84 0.386 < 0.005 n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 0.7 < 0.01 < 0.01 < 0.01 0.208 0.495 < 0.005 0.308 0.114 92 0.358 < 0.005 n/a n/a 60 950 950
Acenaphthylene µg/g < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 320 320 n/a n/a n/a
Acenaphthene µg/g < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 0.28 < 0.01 < 0.01 < 0.01 0.116 0.246 < 0.005 0.126 0.057 75 0.170 < 0.005 0.28 0.28 950 15,000 15,000
Fluorene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.49 < 0.02 < 0.02 < 0.02 0.19 0.43 < 0.02 0.21 0.09 * 0.27 < 0.02 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1.96 < 0.02 < 0.02 < 0.02 0.8 1.9 < 0.02 1.09 0.41 91 1.24 < 0.02 5e 50e 5 50 50
Anthracene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.63 < 0.02 < 0.02 < 0.02 0.248 0.542 < 0.004 0.247 0.126 65 0.346 < 0.004 2.5 32 2.5 30 30
Fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 0.86 < 0.05 < 0.05 < 0.05 0.40 0.8 < 0.01 0.38 0.19 67 0.52 < 0.01 15.4 180 50 200 200
Pyrene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1.18 < 0.02 < 0.02 < 0.02 0.54 1.0 < 0.01 0.50 0.26 63 0.70 < 0.01 7.7 100 10 100 100
Benz(a)anthracene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.6 < 0.02 < 0.02 < 0.02 0.30 0.51 < 0.03 0.25 0.14 56 0.38 < 0.03 1 10 1 10 10
Chrysene µg/g < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 0.61 < 0.05 < 0.05 < 0.05 0.30 0.52 < 0.05 0.26 0.14 * 0.40 < 0.05 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.24 < 0.02 < 0.02 < 0.02 0.11 0.18 < 0.05 0.10 0.05 * 0.13 < 0.05 1 10 1 10 10
Benzo(j)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.17 < 0.02 < 0.02 < 0.02 0.08 0.13 < 0.05 0.06 < 0.05 * 0.10 < 0.05 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g - - - - - - - - - - - 0.19 0.31 < 0.05 0.16 0.05 * 0.23 < 0.05 1 10 1 10 10
Benzo(k)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.16 < 0.02 < 0.02 < 0.02 0.07 0.12 < 0.05 0.05 < 0.05 * 0.10 < 0.05 1 10 1 10 10
Benzo(a)pyrene µg/g < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 0.46 < 0.05 < 0.05 < 0.05 0.22 0.32 < 0.03 0.16 0.10 * 0.27 < 0.03 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.17 < 0.02 < 0.02 < 0.02 0.08 0.10 < 0.02 0.05 0.03 * 0.09 < 0.02 1 10 1 10 10
Dibenz(a,h)anthracene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.07 < 0.02 < 0.02 < 0.02 0.043 0.054 < 0.005 0.026 0.017 * 0.044 < 0.005 1 10 1 10 10
Benzo(g,h,i)perylene µg/g < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 0.21 < 0.05 < 0.05 < 0.05 0.10 0.12 < 0.05 0.07 < 0.05 * 0.12 < 0.05 n/a n/a n/a n/a n/a
Quinoline µg/g - - - - - - - - - - - - - - - - - - - n/a n/a 2.5 10 10
B(a)P Equivalency µg/g - - - - - - - - - - - 0.33 0.48 < 0.05 0.24 0.13 * 0.39 < 0.05 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g - - - - - - - - - - - 3.5 5.6 0.5 2.7 1.2 * 4.3 0.5 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.

CCME 
CEQG 

Residential 
(RL)b

CCME 
CEQG 

Commercial 
(CL)b

CSR Low 
Density 

Residential 
Land Use 
(RLLD)c

CSR 
Commercial 

Land Use 
(CL)c

CSR 
Industrial 
Land Use 

(IL)c
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TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location TP16-4 TP16-5 TP16-6 TP16-7 TP16-8 TP16-9 TP16-10 TP16-11 TP16-12 TP16-13 TP16-14 TP16-15 TP16-16 TP16-17 TP16-18 Federal Guideline BC Standard
Sample ID TP16-4-1 TP16-5-1 TP16-6-1 TP16-7-1 TP16-8-1 TP16-9-1 TP16-10-1 TP16-11-01 TP16-11-02 QA/QC TP16-12-01 TP16-13-01 TP16-14-01 TP16-14-02 TP16-15-01 TP16-16-02 TP16-17-01 TP16-18-01

Sample Date (yyyy mm dd) 2016 01 13 2016 01 13 2016 01 13 2016 01 13 2016 01 13 2016 01 13 2016 01 13 2016 03 07 Duplicate RPD % 2016 03 07 2016 03 07 2016 03 07 2016 03 07 2016 03 07 2016 03 07 2016 03 07 2016 03 07
Depth Interval (m) 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.8 - 1.1 1.4 - 1.5 0.2 - 0.5 0.8 - 1.1 0.2 - 0.5 0.2 - 0.5

Field Screen (ppm)a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g 0.128 0.112 0.961 0.043 < 0.005 0.048 < 0.005 0.022 0.036 * 0.005 0.295 0.317 0.480 0.005 < 0.005 < 0.005 0.036 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g 0.162 0.140 1.03 0.066 < 0.005 0.066 0.005 0.041 0.048 16 0.010 0.357 0.379 0.518 0.010 < 0.005 < 0.005 0.051 n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g 0.122 0.118 0.951 0.048 < 0.005 0.048 < 0.005 0.028 0.039 33 0.007 0.310 0.349 0.482 0.017 < 0.005 < 0.005 0.041 n/a n/a 60 950 950
Acenaphthylene µg/g < 0.005 < 0.005 0.012 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 320 320 n/a n/a n/a
Acenaphthene µg/g 0.084 0.074 0.454 0.039 < 0.005 0.039 < 0.005 0.021 0.024 * 0.005 0.179 0.182 0.271 < 0.005 < 0.005 < 0.005 0.025 0.28 0.28 950 15,000 15,000
Fluorene µg/g 0.13 0.11 0.91 0.05 < 0.02 0.06 < 0.02 0.03 0.03 * < 0.02 0.28 0.30 0.49 < 0.02 < 0.02 < 0.02 0.03 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g 0.68 0.58 4.47 0.31 < 0.02 0.32 0.02 0.18 0.20 11 0.05 1.5 1.1 2.3 < 0.02 < 0.02 < 0.02 0.21 5e 50e 5 50 50
Anthracene µg/g 0.247 0.163 1.33 0.082 < 0.004 0.093 0.008 0.055 0.055 0 0.013 0.343 0.403 0.69 < 0.004 < 0.004 < 0.004 0.057 2.5 32 2.5 30 30
Fluoranthene µg/g 0.32 0.26 1.95 0.15 < 0.01 0.15 0.01 0.09 0.10 11 0.02 0.57 0.65 0.9 0.01 < 0.01 < 0.01 0.10 15.4 180 50 200 200
Pyrene µg/g 0.43 0.34 2.54 0.20 < 0.01 0.20 0.01 0.12 0.12 0 0.03 0.8 0.83 1.2 0.01 < 0.01 < 0.01 0.13 7.7 100 10 100 100
Benz(a)anthracene µg/g 0.24 0.20 1.44 0.12 < 0.03 0.12 < 0.03 0.07 0.07 * < 0.03 0.40 0.49 0.65 < 0.03 < 0.03 < 0.03 0.07 1 10 1 10 10
Chrysene µg/g 0.26 0.20 1.48 0.12 < 0.05 0.12 < 0.05 0.07 0.07 * < 0.05 0.42 0.48 0.6 < 0.05 < 0.05 < 0.05 0.07 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g 0.10 0.08 0.47 0.06 < 0.05 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.15 0.19 0.23 < 0.05 < 0.05 < 0.05 < 0.05 1 10 1 10 10
Benzo(j)fluoranthene µg/g 0.06 < 0.05 0.28 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.09 0.12 0.15 < 0.05 < 0.05 < 0.05 < 0.05 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g 0.16 0.08 0.75 0.06 < 0.05 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.24 0.31 0.38 < 0.05 < 0.05 < 0.05 < 0.05 1 10 1 10 10
Benzo(k)fluoranthene µg/g 0.06 0.05 0.28 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.09 0.12 0.16 < 0.05 < 0.05 < 0.05 < 0.05 1 10 1 10 10
Benzo(a)pyrene µg/g 0.17 0.13 0.99 0.08 < 0.03 0.08 < 0.03 0.04 0.05 * < 0.03 0.26 0.33 0.43 < 0.03 < 0.03 < 0.03 0.04 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g 0.06 0.05 0.29 0.03 < 0.02 0.03 < 0.02 0.02 0.02 * < 0.02 0.10 0.15 0.15 < 0.02 < 0.02 < 0.02 0.02 1 10 1 10 10
Dibenz(a,h)anthracene µg/g 0.028 0.023 0.135 0.015 < 0.005 0.014 < 0.005 0.009 0.010 * < 0.005 0.052 0.079 0.077 < 0.005 < 0.005 < 0.005 0.011 1 10 1 10 10
Benzo(g,h,i)perylene µg/g 0.07 0.06 0.33 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.11 0.16 0.16 < 0.05 < 0.05 < 0.05 < 0.05 n/a n/a n/a n/a n/a
Quinoline µg/g - - - - - - - - - - - - - - - - - - n/a n/a 2.5 10 10
B(a)P Equivalency µg/g 0.25 0.19 1.42 0.12 < 0.05 0.12 < 0.05 0.06 0.07 * < 0.05 0.40 0.52 0.64 < 0.05 < 0.05 < 0.05 0.06 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g 2.8 2.1 14.9 1.4 0.5 1.3 0.5 0.8 0.9 * 0.5 4.4 5.7 7.2 0.5 0.5 0.5 0.8 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.
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TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons TABLE 3 (Cont'd): Sum

Sample Location TP16-19 TP17-19 TP17-20 TP17-21 TP17-22 TP17-23 TP17-24 TP17-25 TP17-26 TP18-27 TP18-28 TP18-29 Federal Guideline BC Standard Sample Loc
Sample ID TP16-19-01 TP17-19-01 TP17-19-02 TP17-20-01 TP17-21-01 TP17-21-02 QA/QC TP17-21-04 TP17-22-01 TP17-23-01 TP17-23-04 TP17-24-01 TP17-25-01 TP17-26-01 TP18-27-01 TP18-28-01 TP18-29-01 Samp

Sample Date (yyyy mm dd) 2016 03 07 2017 10 24 2017 10 24 2017 10 24 2017 10 24 Duplicate RPD % 2017 10 24 2017 10 24 2017 10 24 2017 10 24 2017 10 24 2017 10 24 2017 10 24 2018 01 23 2018 01 23 2018 01 23 Sample Date (yyyy m
Depth Interval (m) 0.2 - 0.5 0.8 - 1.1 1.5 - 1.8 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 1.4 - 1.7 0.2 - 0.5 0.2 - 0.5 1.4 - 1.7 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 Depth Interva

Field Screen (ppm)a 0 0 0 0 0 0 0 0 0 0 0 0 0 - - - Field Screen (p
Parameter Units Analytical Results Parameter

Polycyclic Aromatic Hydrocarbons Polycyclic Aromatic Hydroc
Naphthalene µg/g < 0.005 0.021 0.080 0.029 0.104 0.023 * 0.015 0.055 0.041 0.106 0.241 < 0.005 < 0.005 0.052 0.005 < 0.005 0.6e 22e 0.6 20 20 Naphthalene
Methylnaphthalene, 1- µg/g < 0.005 0.030 0.095 0.042 0.119 0.033 113 0.024 0.059 0.061 0.119 0.170 < 0.005 < 0.005 0.060 0.010 < 0.005 n/a n/a 250 1,000 1,000 Methylnaphthalene, 1-
Methylnaphthalene, 2- µg/g < 0.005 0.022 0.089 0.036 0.103 0.023 * 0.018 0.048 0.045 0.118 0.183 < 0.005 < 0.005 0.048 0.006 < 0.005 n/a n/a 60 950 950 Methylnaphthalene, 2-
Acenaphthylene µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 320 320 n/a n/a n/a Acenaphthylene
Acenaphthene µg/g < 0.005 0.016 0.042 0.023 0.057 0.016 * 0.012 0.030 0.034 0.053 0.074 < 0.005 < 0.005 0.031 0.006 < 0.005 0.28 0.28 950 15,000 15,000 Acenaphthene
Fluorene µg/g < 0.02 0.02 0.07 0.03 0.08 0.02 * < 0.02 0.05 0.05 0.08 0.12 < 0.02 < 0.02 0.04 < 0.02 < 0.02 0.25 0.25 600 9,500 9,500 Fluorene
Phenanthrene µg/g < 0.02 0.14 0.36 0.18 0.43 0.14 102 0.10 0.25 0.28 0.38 0.58 < 0.02 < 0.02 0.24 0.05 < 0.02 5e 50e 5 50 50 Phenanthrene
Anthracene µg/g < 0.004 0.041 0.104 0.051 0.129 0.049 90 0.028 0.076 0.082 0.112 0.165 < 0.004 < 0.004 0.074 0.018 < 0.004 2.5 32 2.5 30 30 Anthracene
Fluoranthene µg/g < 0.01 0.06 0.14 0.07 0.18 0.07 88 0.04 0.12 0.13 0.15 0.24 < 0.01 < 0.01 0.12 0.03 < 0.01 15.4 180 50 200 200 Fluoranthene
Pyrene µg/g < 0.01 0.08 0.17 0.09 0.24 0.09 91 0.05 0.15 0.17 0.18 0.32 < 0.01 < 0.01 0.16 0.04 < 0.01 7.7 100 10 100 100 Pyrene
Benz(a)anthracene µg/g < 0.03 0.05 0.10 0.06 0.14 0.05 * 0.03 0.09 0.11 0.11 0.20 < 0.03 < 0.03 0.09 < 0.03 < 0.03 1 10 1 10 10 Benz(a)anthracene
Chrysene µg/g < 0.05 0.05 0.09 0.05 0.13 0.05 * < 0.05 0.08 0.10 0.10 0.18 < 0.05 < 0.05 0.08 < 0.05 < 0.05 6.2 n/a 200 4,500 4,500 Chrysene
Benzo(b)fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 0.06 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 0.08 < 0.05 < 0.05 0.04 < 0.02 < 0.02 1 10 1 10 10 Benzo(b)fluoranthene
Benzo(j)fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.03 < 0.02 < 0.02 1 10 1 10 10 Benzo(j)fluoranthene
Benzo(b+j)fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 0.06 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 0.08 < 0.05 < 0.05 0.07 < 0.05 < 0.05 1 10 1 10 10 Benzo(b+j)fluoranthene
Benzo(k)fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.02 < 0.02 < 0.02 1 10 1 10 10 Benzo(k)fluoranthene
Benzo(a)pyrene µg/g < 0.03 0.03 0.06 0.04 0.10 0.04 * < 0.03 0.06 0.07 0.07 0.13 < 0.03 < 0.03 0.07 < 0.03 < 0.03 0.6 72 5 30 50 Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene µg/g < 0.02 < 0.02 0.02 < 0.02 0.04 < 0.02 * < 0.02 0.02 0.03 0.02 0.05 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 1 10 1 10 10 Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene µg/g < 0.005 0.007 0.011 0.006 0.021 0.007 * < 0.005 0.013 0.014 0.010 0.028 < 0.005 < 0.005 0.006 < 0.005 < 0.005 1 10 1 10 10 Dibenz(a,h)anthracene
Benzo(g,h,i)perylene µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 n/a n/a n/a n/a n/a Benzo(g,h,i)perylene
Quinoline µg/g - - - - - - - - - - - - - - < 0.05 < 0.05 < 0.05 n/a n/a 2.5 10 10 Quinoline
B(a)P Equivalency µg/g < 0.05 0.05 0.09 0.06 0.15 0.06 * < 0.05 0.09 0.10 0.10 0.19 < 0.05 < 0.05 0.09 < 0.05 < 0.05 5.3d 5.3d n/a n/a n/a B(a)P Equivalency
Index of Additive Cancer Riskµg/g 0.5 0.7 1.0 0.8 1.5 0.7 * 0.6 1.0 1.1 1.0 2.0 < 0.6 < 0.6 1.1 < 0.6 < 0.6 1 1 n/a n/a n/a Index of Additive Cancer Risk

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538. Associated AGAT file(s): 15V942
All terms defined within the body of SNC-Lavalin's report. All terms defined within the body 
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. <     Denotes concentration less t
-      Denotes analysis not conducted. -      Denotes analysis not conduc
n/a  Denotes no applicable standard/guideline. n/a  Denotes no applicable stand
RPD  Denotes relative percent difference. RPD  Denotes relative percent di
*      RPDs are not calculated where one or more concentrations are less than five times RDL. *      RPDs are not calculated whe
RDL Denotes reported detection limit. RDL Denotes reported detection 

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline BOLD
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline SHADOW
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard SHADED
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard OUTLINE

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard. a  Field screening results are mea
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, b  Pathways Included: Eco Soil Co
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General.    Direct Contact (particulate inha
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, c  The site-specific factors used fo
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards     toxicity to soil invertebrates and
d Guidelines use 10-5 incremental risk. d Guidelines use 10-5 incrementa
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively. e  Freshwater aquatic life pathway
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mmary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons TABLE 3 (Cont'd): Summary of Analyt

cation TP18-30 TP18-31 TP18-35 TP18-36 TP18-37 TP18-38 TP18-39 TP18-40 TP19-41 TP19-42 TP19-43 Federal Guideline BC Standard Sample Location TP19
ple ID TP18-30-01 TP18-30-02 QA/QC TP18-31-01 TP18-35-01 TP18-36-01 TP18-37-01 TP18-38-01 TP18-38-02 TP18-39-01 TP18-40-01 TP19-41-01 TP19-42-01 TP19-42-02 QA/QC TP19-42-03 TP19-43-01 TP19-43-03 Sample ID TP19-44-01
m dd) 2018 01 23 Duplicate RPD % 2018 01 23 2018 01 23 2018 01 23 2018 01 23 2018 01 23 2018 01 23 2018 01 23 2018 01 23 2019 01 14 2019 01 14 Duplicate RPD % 2019 01 14 2019 01 14 2019 01 14 Sample Date (yyyy mm dd) 2019 01 14
al (m) 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.8 - 0.9 0.2 - 0.5 0.2 - 0.5 0.3 - 0.6 0.3 - 0.6 0.3 - 0.6 0.9 - 1.2 0.3 - 0.6 1.5 - 1.8 Depth Interval (m) 0.3 - 0.6
ppm)a - - - - - 0 0 0 0 0 - - - - - - Field Screen (ppm)a -
Units Analytical Results Parameter Units

carbons Polycyclic Aromatic Hydrocarbons
µg/g < 0.005 < 0.005 * 0.032 0.066 0.199 0.255 0.170 0.086 0.006 0.033 < 0.01 < 0.01 < 0.01 * < 0.01 0.11 < 0.01 0.6e 22e 0.6 20 20 Naphthalene µg/g < 0.01
µg/g < 0.005 < 0.005 * 0.047 0.072 0.228 0.312 0.242 0.122 0.009 0.054 - - - - - - - n/a n/a 250 1,000 1,000 Methylnaphthalene, 1- µg/g -
µg/g < 0.005 < 0.005 * 0.038 0.064 0.211 0.292 0.210 0.113 0.007 0.041 < 0.01 < 0.01 < 0.01 * < 0.01 0.12 < 0.01 n/a n/a 60 950 950 Methylnaphthalene, 2- µg/g < 0.01
µg/g < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 320 320 n/a n/a n/a Acenaphthylene µg/g < 0.01
µg/g < 0.005 < 0.005 * 0.025 0.035 0.113 0.150 0.143 0.077 < 0.005 0.033 < 0.01 < 0.01 < 0.01 * < 0.01 0.08 < 0.01 0.28 0.28 950 15,000 15,000 Acenaphthene µg/g < 0.01
µg/g < 0.02 < 0.02 * 0.03 0.06 0.17 0.24 0.22 0.13 < 0.02 0.05 < 0.02 < 0.02 < 0.02 * < 0.02 0.12 < 0.02 0.25 0.25 600 9,500 9,500 Fluorene µg/g < 0.02
µg/g < 0.02 < 0.02 * 0.19 0.28 0.72 0.93 1.4 0.60 0.04 0.29 < 0.02 < 0.02 < 0.02 * < 0.02 0.61 < 0.02 5e 50e 5 50 50 Phenanthrene µg/g < 0.02
µg/g < 0.004 < 0.004 * 0.062 0.092 0.217 0.295 0.314 0.193 0.013 0.082 < 0.02 < 0.02 < 0.02 * < 0.02 0.14 < 0.02 2.5 32 2.5 30 30 Anthracene µg/g < 0.02
µg/g < 0.01 < 0.01 * 0.08 0.13 0.34 0.43 0.52 0.29 0.01 0.15 < 0.05 < 0.05 < 0.05 * < 0.05 0.25 < 0.05 15.4 180 50 200 200 Fluoranthene µg/g < 0.05
µg/g < 0.01 < 0.01 * 0.11 0.17 0.43 0.55 0.67 0.38 0.02 0.19 < 0.02 < 0.02 < 0.02 * < 0.02 0.32 < 0.02 7.7 100 10 100 100 Pyrene µg/g < 0.02
µg/g < 0.03 < 0.03 * 0.05 0.09 0.25 0.30 0.39 0.21 < 0.03 0.11 < 0.02 < 0.02 < 0.02 * < 0.02 0.18 < 0.02 1 10 1 10 10 Benz(a)anthracene µg/g < 0.02
µg/g < 0.05 < 0.05 * 0.05 0.09 0.23 0.29 0.38 0.20 < 0.05 0.11 < 0.05 < 0.05 < 0.05 * < 0.05 0.18 < 0.05 6.2 n/a 200 4,500 4,500 Chrysene µg/g < 0.05
µg/g < 0.02 < 0.02 * 0.02 0.03 0.09 0.11 0.20 0.10 < 0.02 0.05 < 0.02 < 0.02 < 0.02 * < 0.02 0.07 < 0.02 1 10 1 10 10 Benzo(b)fluoranthene µg/g < 0.02
µg/g < 0.02 < 0.02 * < 0.02 0.02 0.05 0.06 0.12 0.07 < 0.02 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 0.04 < 0.02 1 10 1 10 10 Benzo(j)fluoranthene µg/g < 0.02
µg/g < 0.05 < 0.05 * < 0.05 0.05 0.14 0.17 0.32 0.17 < 0.05 0.07 - - - - - - - 1 10 1 10 10 Benzo(b+j)fluoranthene µg/g -
µg/g < 0.02 < 0.02 * < 0.02 0.02 0.05 0.06 0.11 0.06 < 0.02 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 0.04 < 0.02 1 10 1 10 10 Benzo(k)fluoranthene µg/g < 0.02
µg/g < 0.03 < 0.03 * 0.04 0.06 0.18 0.21 0.29 0.16 < 0.03 0.08 < 0.05 < 0.05 < 0.05 * < 0.05 0.14 < 0.05 0.6 72 5 30 50 Benzo(a)pyrene µg/g < 0.05
µg/g < 0.02 < 0.02 * < 0.02 0.02 0.07 0.09 0.05 0.02 < 0.02 0.03 < 0.02 < 0.02 < 0.02 * < 0.02 0.05 < 0.02 1 10 1 10 10 Indeno(1,2,3-cd)pyrene µg/g < 0.02
µg/g < 0.005 < 0.005 * < 0.005 0.013 0.039 0.049 0.028 0.016 < 0.005 0.019 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 1 10 1 10 10 Dibenz(a,h)anthracene µg/g < 0.02
µg/g < 0.05 < 0.05 * < 0.05 < 0.05 0.08 0.10 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.05 < 0.05 n/a n/a n/a n/a n/a Benzo(g,h,i)perylene µg/g < 0.05
µg/g < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 - - - - - - - n/a n/a 2.5 10 10 Quinoline µg/g -
µg/g < 0.05 < 0.05 * 0.05 0.09 0.27 0.32 0.40 0.22 < 0.05 0.12 < 0.05 < 0.05 < 0.05 * < 0.05 0.19 < 0.05 5.3d 5.3d n/a n/a n/a B(a)P Equivalency µg/g < 0.05
µg/g < 0.6 < 0.6 * < 0.6 0.9 2.7 3.3 4.9 2.6 < 0.6 1.2 < 0.6 < 0.6 < 0.6 * < 0.6 2.0 < 0.6 1 1 n/a n/a n/a Index of Additive Cancer Riskµg/g < 0.6

2889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538 Associated AGAT file(s): 15V942889, 15V942897, 16V0
of SNC-Lavalin's report All terms defined within the body of SNC-Lavalin's repor

than indicated detection limit or RPD less than indicated value <     Denotes concentration less than indicated detection
cted. -      Denotes analysis not conducted.
ard/guideline n/a  Denotes no applicable standard/guideline.
fference. RPD  Denotes relative percent difference.
ere one or more concentrations are less than five times RDL *      RPDs are not calculated where one or more conce
limit. RDL Denotes reported detection limit.

 Concentration greater than CCME CEQG Residential (RL) Guideline BOLD  Concentration greater
 Concentration greater than CCME CEQG Commercial (CL) Guideline SHADOW  Concentration greater
 Concentration greater than CSR Low Density Residential Land Use (RLLD) standard SHADED  Concentration greater
 Concentration greater than CSR Commercial Land Use (CL) Standard OUTLINE  Concentration greater

asured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard a  Field screening results are measured based on a 'dry 
ontact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion b  Pathways Included: Eco Soil Contact, Management L
lation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil Genera    Direct Contact (particulate inhalation), Soil Dermal Co
or determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water c  The site-specific factors used for determining the matr
d plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standard     toxicity to soil invertebrates and plants, and groundwa
al risk d Guidelines use 10-5 incremental risk.
y removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respective e  Freshwater aquatic life pathway removed from naphth
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tical Results for Soil - Polycyclic Aromatic Hydrocarbons

9-44 TP19-45 TP19-46 TP19-47 TP19-48 TP19-49 TP19-50 Federal Guideline BC Standard
TP19-44-02 TP19-45-01 TP19-46-01 TP19-46-02 QA/QC TP19-46-04 TP19-47-01 TP19-47-03 TP19-48-01 TP19-48-04 TP19-49-01 TP19-49-03 TP19-49-04 TP19-50-01 TP19-50-02 QA/QC TP19-50-03 TP19-50-04
2019 01 14 2019 01 14 2019 01 14 Duplicate RPD % 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 Duplicate RPD % 2019 01 14 2019 01 14

0.9 - 1.2 0.3 - 0.6 0.3 - 0.6 0.3 - 0.6 1.5 - 1.8 0.3 - 0.6 1.5 - 1.8 0.3 - 0.6 1.5 - 1.8 0.3 - 0.6 1.5 - 1.8 2.1 - 2.4 0.3 - 0.6 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8
- - - - - - - - - - - - - - - -

Analytical Results

< 0.01 < 0.01 0.02 0.10 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.10 0.03 < 0.01 0.10 0.01 * 0.10 4 0.6e 22e 0.6 20 20
- - - - - - - - - - - - - - - - - - n/a n/a 250 1,000 1,000

< 0.01 < 0.01 0.02 0.09 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.12 0.06 < 0.01 0.12 0.01 * 0.10 3 n/a n/a 60 950 950
< 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 1 320 320 n/a n/a n/a
< 0.01 < 0.01 0.02 0.05 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.08 0.04 < 0.01 0.08 0.01 * 0.06 12 0.28 0.28 950 15,000 15,000
< 0.02 < 0.02 0.03 0.08 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.12 0.06 < 0.02 0.12 0.02 * 0.09 30 0.25 0.25 600 9,500 9,500
< 0.02 < 0.02 0.20 0.39 64 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.67 0.29 < 0.02 0.64 0.13 132 0.46 140 5e 50e 5 50 50
< 0.02 < 0.02 0.06 0.13 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.17 0.08 < 0.02 0.16 0.04 * 0.13 43 2.5 32 2.5 30 30
< 0.05 < 0.05 0.11 0.17 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.33 0.12 < 0.05 0.28 0.07 * 0.21 52 15.4 180 50 200 200
< 0.02 < 0.02 0.15 0.24 46 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.44 0.16 < 0.02 0.38 0.11 110 0.28 74 7.7 100 10 100 100
< 0.02 < 0.02 0.08 0.12 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.25 0.08 < 0.02 0.21 0.05 * 0.15 36 1 10 1 10 10
< 0.05 < 0.05 0.08 0.12 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.25 0.09 < 0.05 0.21 0.05 * 0.16 34 6.2 n/a 200 4,500 4,500
< 0.02 < 0.02 0.03 0.05 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.10 0.03 < 0.02 0.09 0.03 * 0.06 11 1 10 1 10 10
< 0.02 < 0.02 0.02 0.03 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.06 0.02 < 0.02 0.04 < 0.02 * 0.04 6 1 10 1 10 10

- - - - - - - - - - - - - - - - - - 1 10 1 10 10
< 0.02 < 0.02 0.02 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.05 0.02 < 0.02 0.04 < 0.02 * 0.03 7 1 10 1 10 10
< 0.05 < 0.05 0.08 0.10 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.19 0.07 < 0.05 0.16 0.05 * 0.11 22 0.6 72 5 30 50
< 0.02 < 0.02 0.02 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.08 0.02 < 0.02 0.07 < 0.02 * 0.04 8 1 10 1 10 10
< 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.04 < 0.02 < 0.02 0.06 < 0.02 * < 0.02 4 1 10 1 10 10
< 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.11 < 0.05 < 0.05 0.08 < 0.05 * 0.05 9 n/a n/a n/a n/a n/a

- - - - - - - - - - - - - - - - - - n/a n/a 2.5 10 10
< 0.05 < 0.05 0.10 0.13 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.28 0.09 < 0.05 0.26 0.07 * 0.15 34 5.3d 5.3d n/a n/a n/a
< 0.6 < 0.6 0.9 1.3 * < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 2.9 0.9 < 0.6 2.5 0.6 * 1.7 372 1 1 n/a n/a n/a

059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538
rt
n limit or RPD less than indicated value

ntrations are less than five times RDL

r than CCME CEQG Residential (RL) Guideline
r than CCME CEQG Commercial (CL) Guideline
r than CSR Low Density Residential Land Use (RLLD) standard
r than CSR Commercial Land Use (CL) Standard

headspace' method using a combustible gas meter calibrated to a hexane standard
imit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion

ontact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil Genera
rix standards for this site include: intake of contaminated soil, groundwater used for drinking water

ater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standard

halene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respective
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TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location TP19-51 TP19-52 TP19-53 TP19-54 TP19-55 TP19-56 BH19-07D Federal Guideline BC Standard
Sample ID TP19-51-01 TP19-51-02 TP19-51-03 TP19-52-01 TP19-52-04 TP19-53-03 TP19-54-01 TP19-54-02 TP19-54-03 QA/QC TP19-54-04 TP19-55-01 TP19-55-02 TP19-55-03 TP19-56-01 TP19-56-03 BH19-07-04 BH19-07-05 QA/QC

Sample Date (yyyy mm dd) 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 Duplicate RPD % 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 02 06 Duplicate RPD %
Depth Interval (m) 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8 0.3 - 0.6 1.5 - 1.8 1.5 - 1.8 0.3 - 0.6 0.9 - 1.2 0.9 - 1.2 1.5 - 1.8 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8 0.3 - 0.6 1.5 - 1.8 2.9 - 3.0 2.9 - 3.0

Field Screen (ppm)a - - - - - - - - - - - - - - - 50 50
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g 0.03 0.01 3.87 0.07 0.66 0.19 < 0.01 0.01 0.08 * < 0.01 0.02 0.15 0.05 < 0.01 0.13 0.009 0.020 * 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g - - - - - - - - - - - - - - - - 0.005 0.015 * n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g 0.03 0.01 2.82 0.08 0.61 0.20 < 0.01 0.01 0.10 * < 0.01 0.01 0.09 0.05 < 0.01 0.09 0.007 0.017 * n/a n/a 60 950 950
Acenaphthylene µg/g < 0.01 < 0.01 0.02 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.005 < 0.005 * 320 320 n/a n/a n/a
Acenaphthene µg/g 0.03 0.02 0.97 0.06 0.19 0.11 < 0.01 0.01 0.07 * < 0.01 < 0.01 0.02 0.03 < 0.01 0.04 < 0.005 0.006 * 0.28 0.28 950 15,000 15,000
Fluorene µg/g 0.04 0.03 1.80 0.11 0.39 0.21 < 0.02 < 0.02 0.11 * < 0.02 < 0.02 0.03 0.05 < 0.02 0.06 < 0.02 < 0.02 * 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g 0.26 0.16 6.17 0.61 1.64 0.87 0.02 0.10 0.64 146 0.03 0.04 0.05 0.28 0.05 0.26 < 0.02 0.04 * 5e 50e 5 50 50
Anthracene µg/g 0.08 0.06 2.02 0.16 0.44 0.28 < 0.02 0.03 0.14 * < 0.02 < 0.02 < 0.02 0.09 < 0.02 0.07 0.009 0.024 * 2.5 32 2.5 30 30
Fluoranthene µg/g 0.14 0.08 2.47 0.30 0.62 0.35 < 0.05 0.05 0.28 * < 0.05 < 0.05 < 0.05 0.13 < 0.05 0.11 < 0.01 0.01 * 15.4 180 50 200 200
Pyrene µg/g 0.23 0.11 3.27 0.41 0.85 0.47 < 0.02 0.07 0.38 * 0.02 0.04 < 0.02 0.17 0.04 0.15 < 0.01 0.01 * 7.7 100 10 100 100
Benz(a)anthracene µg/g 0.11 0.05 1.79 0.23 0.48 0.26 < 0.02 0.03 0.21 * < 0.02 < 0.02 < 0.02 0.09 0.02 0.07 < 0.03 < 0.03 * 1 10 1 10 10
Chrysene µg/g 0.09 0.05 1.80 0.22 0.44 0.25 < 0.05 < 0.05 0.20 * < 0.05 < 0.05 < 0.05 0.09 < 0.05 0.07 < 0.05 < 0.05 * 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g 0.05 0.02 0.67 0.10 0.19 0.10 < 0.02 < 0.02 0.08 * < 0.02 0.02 < 0.02 0.03 0.02 0.02 < 0.02 < 0.02 * 1 10 1 10 10
Benzo(j)fluoranthene µg/g 0.03 < 0.02 0.46 0.05 0.09 0.05 < 0.02 < 0.02 0.04 * < 0.02 < 0.02 < 0.02 0.02 < 0.02 0.02 < 0.02 < 0.02 * 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g - - - - - - - - - - - - - - - - < 0.05 < 0.05 * 1 10 1 10 10
Benzo(k)fluoranthene µg/g 0.03 < 0.02 0.39 0.05 0.09 0.05 < 0.02 < 0.02 0.04 * < 0.02 < 0.02 < 0.02 0.02 < 0.02 0.02 < 0.02 < 0.02 * 1 10 1 10 10
Benzo(a)pyrene µg/g 0.07 < 0.05 1.33 0.14 0.33 0.19 < 0.05 < 0.05 0.13 * < 0.05 < 0.05 < 0.05 0.07 < 0.05 0.06 < 0.03 < 0.03 * 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g 0.04 < 0.02 0.48 0.06 0.14 0.08 < 0.02 < 0.02 0.07 * < 0.02 0.02 < 0.02 0.02 < 0.02 0.02 < 0.02 < 0.02 * 1 10 1 10 10
Dibenz(a,h)anthracene µg/g 0.02 < 0.02 0.23 0.04 0.08 0.04 < 0.02 < 0.02 0.03 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.005 < 0.005 * 1 10 1 10 10
Benzo(g,h,i)perylene µg/g < 0.05 < 0.05 0.58 0.09 0.18 0.09 < 0.05 < 0.05 0.08 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * n/a n/a n/a n/a n/a
Quinoline µg/g - - - - - - - - - - - - - - - - < 0.05 < 0.05 * n/a n/a 2.5 10 10
B(a)P Equivalency µg/g 0.11 < 0.05 1.96 0.23 0.51 0.28 < 0.05 < 0.05 0.20 * < 0.05 < 0.05 < 0.05 0.09 < 0.05 0.08 < 0.05 < 0.05 * 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g 1.3 < 0.6 20.6 2.6 5.2 2.8 < 0.6 < 0.6 2.2 * < 0.6 < 0.6 < 0.6 1.0 < 0.6 0.8 < 0.6 < 0.6 * 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.
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TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location BH19-08D BH19-09D TP19-57 TP19-58 TP19-59 TP19-60 Federal Guideline BC Standard
Sample ID BH19-08-01 BH19-08-03 BH19-09-04 BH19-09-06 TP19-57-04 TP19-57-05 TP19-58-01 TP19-58-02 QA/QC TP19-58-03 TP19-59-01 TP19-59-04 TP19-60-01 TP19-60-02 QA/QC TP19-60-03 TP19-60-04

Sample Date (yyyy mm dd) 2019 02 06 2019 02 06 2019 02 07 2019 02 07 2019 03 11 2019 03 11 2019 03 11 Duplicate RPD % 2019 03 11 2019 03 11 2019 03 11 2019 03 11 Duplicate RPD % 2019 03 11 2019 03 11
Depth Interval (m) 0.3 - 0.5 1.5 - 1.7 2.0 - 2.1 2.9 - 3.0 1.4 - 1.7 2.1 - 2.4 0.3 - 0.6 0.3 - 0.6 0.9 - 1.2 0.3 - 0.6 1.5 - 1.8 0.3 - 0.6 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8

Field Screen (ppm)a 85 85 300 140 45 35 45 45 40 0 0 0 0 0 0
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g 0.011 < 0.005 0.306 0.005 49.3 8.94 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g 0.019 < 0.005 0.261 < 0.005 23.8 4.08 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g 0.014 < 0.005 0.278 < 0.005 32.8 5.27 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 n/a n/a 60 950 950
Acenaphthylene µg/g < 0.005 < 0.005 0.018 < 0.005 < 0.5 < 0.05 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 320 320 n/a n/a n/a
Acenaphthene µg/g < 0.005 < 0.005 0.109 < 0.005 8.71 0.88 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 0.28 0.28 950 15,000 15,000
Fluorene µg/g < 0.02 < 0.02 0.18 < 0.02 15.5 1.3 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g 0.05 < 0.02 0.73 < 0.02 52.7 4.6 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 5e 50e 5 50 50
Anthracene µg/g 0.013 < 0.004 0.270 0.005 17.8 1.46 < 0.004 < 0.004 * < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 * < 0.004 < 0.004 2.5 32 2.5 30 30
Fluoranthene µg/g 0.01 < 0.01 0.31 < 0.01 18.6 1.1 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 15.4 180 50 200 200
Pyrene µg/g 0.01 < 0.01 0.43 < 0.01 24.8 1.4 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 7.7 100 10 100 100
Benz(a)anthracene µg/g < 0.03 < 0.03 0.21 < 0.03 12.6 0.6 < 0.03 < 0.03 * < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 * < 0.03 < 0.03 1 10 1 10 10
Chrysene µg/g < 0.05 < 0.05 0.19 < 0.05 13.5 0.5 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g < 0.02 < 0.02 0.08 < 0.02 4.65 0.2 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1 10 1 10 10
Benzo(j)fluoranthene µg/g < 0.02 < 0.02 0.05 < 0.02 3.46 < 0.2 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g < 0.05 < 0.05 0.13 < 0.05 8.11 0.20 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 1 10 1 10 10
Benzo(k)fluoranthene µg/g < 0.02 < 0.02 0.06 < 0.02 3.02 < 0.2 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1 10 1 10 10
Benzo(a)pyrene µg/g < 0.03 < 0.03 0.16 < 0.03 9.09 0.4 < 0.03 < 0.03 * < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 * < 0.03 < 0.03 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g < 0.02 < 0.02 0.04 < 0.02 3.07 0.2 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1 10 1 10 10
Dibenz(a,h)anthracene µg/g < 0.005 < 0.005 0.018 < 0.005 0.864 0.15 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 0.011 1 10 1 10 10
Benzo(g,h,i)perylene µg/g < 0.05 < 0.05 < 0.05 < 0.05 3.02 < 0.5 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 n/a n/a n/a n/a n/a
Quinoline µg/g < 0.05 < 0.05 < 0.05 < 0.05 0.24 < 0.5 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 n/a n/a 2.5 10 10
B(a)P Equivalency µg/g < 0.05 < 0.05 0.22 < 0.05 12.8 0.7 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g < 0.6 < 0.6 2.4 < 0.6 144 7 < 0.6 < 0.6 * < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 * < 0.6 < 0.6 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). 
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.
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TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location TP19-61 TP19-62 TP19-63 TP19-64 TP19-65 Federal Guideline BC Standard
Sample ID TP19-61-01 TP19-61-02 TP19-61-04 TP19-62-01 TP19-62-02 TP19-63-02 TP19-63-03 QA/QC TP19-63-04 TP19-63-05 TP19-64-01 TP19-64-03 TP19-64-04 TP19-64-05 TP19-65-01 TP19-65-03 TP19-65-04

Sample Date (yyyy mm dd) 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 Duplicate RPD % 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11
Depth Interval (m) 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8 0.3 - 0.6 0.9 - 1.2 0.9 - 1.2 0.9 - 1.2 1.5 - 1.8 2.1 - 2.4 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8 2.1 - 2.4 0.3 - 0.6 1.5 - 1.8 2.1 - 2.4

Field Screen (ppm)a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.057 0.059 3 0.081 < 0.005 0.005 0.030 0.009 < 0.005 < 0.005 < 0.005 < 0.005 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.089 0.084 6 0.105 0.005 0.008 0.043 0.017 < 0.005 < 0.005 < 0.005 < 0.005 n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.062 0.062 0 0.086 < 0.005 < 0.005 0.034 0.011 < 0.005 < 0.005 < 0.005 < 0.005 n/a n/a 60 950 950
Acenaphthylene µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 320 320 n/a n/a n/a
Acenaphthene µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.035 0.033 6 0.042 < 0.005 < 0.005 0.022 0.008 < 0.005 < 0.005 < 0.005 < 0.005 0.28 0.28 950 15,000 15,000
Fluorene µg/g < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.04 0.04 * 0.05 < 0.02 < 0.02 0.03 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.32 0.28 13 0.36 0.02 0.04 0.20 0.08 < 0.02 0.02 < 0.02 < 0.02 5e 50e 5 50 50
Anthracene µg/g 0.008 < 0.004 < 0.004 < 0.004 < 0.004 0.089 0.074 18 0.093 0.009 0.012 0.058 0.021 < 0.004 0.007 < 0.004 < 0.004 2.5 32 2.5 30 30
Fluoranthene µg/g < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.15 0.13 14 0.16 0.01 0.02 0.11 0.05 < 0.01 0.01 < 0.01 < 0.01 15.4 180 50 200 200
Pyrene µg/g < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.19 0.17 11 0.20 0.01 0.02 0.14 0.06 0.01 0.01 < 0.01 < 0.01 7.7 100 10 100 100
Benz(a)anthracene µg/g < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 0.10 0.09 * 0.11 < 0.03 < 0.03 0.06 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 1 10 1 10 10
Chrysene µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.09 0.08 * 0.10 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.04 0.03 * 0.04 < 0.02 < 0.02 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 1 10 1 10 10
Benzo(j)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.02 0.02 * 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.06 0.05 * 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 1 10 1 10 10
Benzo(k)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.03 0.02 * 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 1 10 1 10 10
Benzo(a)pyrene µg/g < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 0.07 0.05 * 0.07 < 0.03 < 0.03 0.04 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.02 0.02 * 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 1 10 1 10 10
Dibenz(a,h)anthracene µg/g < 0.005 0.005 < 0.005 < 0.005 < 0.005 0.014 0.013 * 0.015 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 1 10 1 10 10
Benzo(g,h,i)perylene µg/g 0.10 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 n/a n/a n/a n/a n/a
Quinoline µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 n/a n/a 2.5 10 10
B(a)P Equivalency µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.10 0.08 * 0.10 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 1.1 0.9 * 1.1 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.
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TABLE 4: Summary of Analytical Results for Soil - Total Metals

Sample Location BH15-1D BH15-2D BH15-3 BH15-4 BH15-5 SS15-2 SS15-6 TP18-37 TP18-38 TP18-39 TP18-40 TP19-50 TP19-52 Federal Guideline BC Standard
Sample ID BH15-1-3 BH15-1-17 BH15-1-18 QA/QC BH15-2-2 BH15-2-7 BH15-3-3 BH15-4-1 BH15-5-2 SS15-2-1 SS15-6-2 TP18-37-01 TP18-37-02 QA/QC TP18-38-01 TP18-39-01 TP18-40-02 TP19-50-04 TP19-52-04

Sample Date (yyyy mm dd) 2015 02 03 2015 02 03 Duplicate RPD % 2015 02 04 2015 02 04 2015 02 04 2015 02 04 2015 02 05 2015 02 04 2015 02 05 2018 01 23 Duplicate RPD % 2018 01 23 2018 01 23 2018 01 23 2019 01 14 2019 01 14
Depth Interval (m) 1.7 - 2.0 15.4 - 15.7 15.4 - 15.7 1.1 - 1.2 4.7 - 5.0 1.7 - 2.0 0.2 - 0.5 1.2 - 1.5 0.0 - 0.2 0.2 - 0.3 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.8 - 0.9 1.5 - 1.8 1.5 - 1.8

Parameter Units Analytical Results
Physical Parameters
pH pH 7.3 7.9 7.9 0 7 7.8 6.9 5.3 5.8 6 5.9 6.39 6.67 4 6.22 6.17 6.25 5.80 6.14 6.0 - 8.0 6.0 - 8.0 n/a n/a n/a
Total Metals
Aluminum µg/g - - - - - - - - - - - - - - - - - 18,200 17,700 n/a n/a 40,000 250,000 250,000
Antimony µg/g 0.2 0.1 0.1 * 0.2 0.1 0.1 0.2 0.2 0.2 0.3 0.2 0.2 * 0.2 0.1 0.1 0.3 0.2 20 40 20 40 40
Arsenic µg/g 3 2.6 2.7 4 2.4 2.3 1.9 2.8 2.9 3.6 3.7 3.0 2.0 40 2.1 1.9 2.2 3.6 3.8 12 12 10 10 10
Barium µg/g 30.1 45 46.3 3 37.8 36.5 30.6 57.4 84.4 43.6 72.9 44.0 48.4 10 49.9 46.5 44.0 51.3 49.5 500 2,000 350 350 350
Beryllium µg/g 0.3 0.4 0.4 0.4 0.2 0.2 0.3 0.2 0.2 0.2 4 8 1 (pH <6.5) 1 (pH <6.5) 1 (pH <6.5)

0.2 0.2 * 4 (pH 6.5-<7.0) 4 (pH 6.5-<7.0) 4 (pH 6.5-<7.0)
0.2 0.2 30 (pH 7.0-<7.5) 30 (pH 7.0-<7.5) 30 (pH 7.0-<7.5)

0.2 0.2 * 0.2 250 (pH 7.5-<8.0) 250 (pH 7.5-<8.0)

Boron µg/g - - - - - - - - - - - - - - - - - 1.5 1.5 n/a n/a 8,500 50,000 1,000,000
Cadmium µg/g 0.04 0.1 0.22 0.06 0.22 0.25 0.21 17 0.27 0.22 0.18 0.33 0.32 10 22 1 (pH <7.0) 1 (pH <7.0) 1 (pH <7.0)

0.06 0.05 3 (pH 7.0-<7.5) 3 (pH 7.0-<7.5) 3 (pH 7.0-<7.5)
0.04 0.04 * 0.04 20 (pH 7.5-<8.0) 20 (pH 7.5-<8.0)

Chromium µg/g 21 17 20 16 27 25 35 32 30 29 33 25 25 0 23 24 22 27 26 64 87 60 60 60
Cobalt µg/g 8.5 7.1 7.6 7 9.4 10.7 7.8 9.6 12.1 13 13 10.0 10.1 1 9.2 11.3 9.2 10.7 10.7 50 300 25 25 25
Copper µg/g 41.2 41.7 48.9 47.7 100c 100c 100 (pH 5.5-<6.0)e 100 (pH 5.5-<6.0)e100 (pH 5.5-<6.0)e

29.7 20.9 22.4 7 32.4 43.4 29.9 66.7 39.2 37.1 6 31.9 40.8 27.6 40.3 150 (pH>=6.0) 300 (pH>=6.0) 300 (pH>=6.0)
Iron µg/g - - - - - - - - - - - - - - - - - 24,400 24,200 n/a n/a 35,000 150,000 150,000
Lead µg/g 3.3 140 260 120 120 (pH <5.5) 120 (pH <5.5)

4.8 2.9 2.4 150 (pH >=5.5) 150 (pH 5.5-<6.0)
2.4 2.6 4.2 2.5 1.6 2.1 800 (pH 6.0-<6.5)

1.8 1.7 1.8 * 1.6 1.3 1.6 2.2 17 1,000 (pH>=6.5)
Lithium µg/g - - - - - - - - - - - - - - - - - 6.1 5.8 n/a n/a 30 450 450
Manganese µg/g 318 259 270 4 378 397 274 288 717 482 247 292 288 1 297 438 222 362 399 n/a n/a 2,000 2,000 2,000
Mercury µg/g 0.04 0.02 0.02 * 0.02 0.02 0.02 0.05 0.06 0.05 0.06 0.03 0.03 * 0.03 0.03 < 0.01 0.03 0.03 6.6 24 10 75 75
Molybdenum µg/g 0.2 < 0.2 < 0.2 * 0.2 0.2 0.3 0.3 0.6 0.4 0.2 0.2 < 0.2 * 0.2 0.2 < 0.2 0.4 0.2 10 40 15 15 15
Nickel µg/g 17.5 15.8 13.9 19.1 22.1 23.9 23.6 19.1 19.2 1 18.7 21.1 17.3 23.1 21.6 45 89 70 (pH <7.5) 70 (pH <7.5) 70 (pH <7.5)

14.8 16.1 * 17.6 250 (pH>=7.5) 250 (pH>=7.5)
Selenium µg/g 0.1 < 0.1 < 0.1 * < 0.1 < 0.1 < 0.1 0.1 0.3 0.3 < 0.1 0.4 0.5 * 0.5 0.4 0.4 0.4 0.3 1 2.9 1 1 1
Silver µg/g < 0.5 < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 20 40 20 40 40
Strontium µg/g - - - - - - - - - - - - - - - - - 25 21 n/a n/a 9,500 150,000 150,000
Thallium µg/g < 0.1 0.1 < 0.1 * < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 * < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 1 1 9 25 25
Tin µg/g 0.3 0.2 0.3 * 0.4 0.3 0.3 0.4 0.5 0.5 0.5 0.4 0.4 * 0.4 0.4 0.3 1.1 0.5 50 300 50 300 300
Tungsten µg/g - - - - - - - - - - - - - - - - - < 0.05 < 0.05 n/a n/a 15 200 200
Uranium µg/g < 0.2 0.3 0.3 * 0.3 0.2 0.2 0.4 0.3 0.3 0.4 0.3 0.2 * 0.3 0.2 < 0.2 0.3 0.2 23 300 30 30 30
Vanadium µg/g 72 52 56 7 77 90 76 80 97 115 83 79 77 3 69 82 69 80 78 200c 200c 200c 200c 200c

Zinc µg/g 31 43 36 32 250 410 150 (pH <6.0) 150 (pH <6.0) 150 (pH <6.0)
41 31 29 33 28 36 250 (pH 6.0-<6.5) 250 (pH 6.0-<6.5) 250 (pH 6.0-<6.5)

24 29 7 350 (pH 6.5-<7.0) 350 (pH 6.5-<7.0) 350 (pH 6.5-<7.0)
27 29 30 3 26 31 450 (pH>=7.0) 450 (pH>=7.0) 450 (pH>=7.0)

Associated AGAT file(s): 15V942889, 15V942897, 18V305465, 19V428489, 19V435966.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
b  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
c  Proposed BC MoE Regional Background Estimate (Protocol 4 for Contaminated Sites: Determining Background Soil Quality).
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TABLE 4 (Cont'd): Summary of Analytical Results for Soil - Total Metals

Sample Location TP19-53 TP19-54 TP19-55 TP19-56 BH19-07D BH19-09D Federal Guideline BC Standard
Sample ID TP19-53-03 TP19-54-02 TP19-54-03 QA/QC TP19-55-03 TP19-56-03 BH19-07-04 BH19-07-05 QA/QC BH19-09-06

Sample Date (yyyy mm dd) 2019 01 14 2019 01 14 Duplicate RPD % 2019 01 14 2019 01 14 2019 02 06 Duplicate RPD % 2019 02 07
Depth Interval (m) 1.5 - 1.8 0.9 - 1.2 0.9 - 1.2 1.5 - 1.8 1.5 - 1.8 2.9 - 3.0 2.9 - 3.0 2.9 - 3.0

Parameter Units Analytical Results
Physical Parameters
pH pH 5.79 5.55 5.75 4 5.64 6.94 8.27 8.58 4 8.18 6.0 - 8.0 6.0 - 8.0 n/a n/a n/a
Total Metals
Aluminum µg/g 17,600 16,800 15,700 7 20,000 23,900 18,200 19,900 9 14,500 n/a n/a 40,000 250,000 250,000
Antimony µg/g 0.2 0.2 0.2 * 0.3 0.1 0.5 0.8 46 0.2 20 40 20 40 40
Arsenic µg/g 3.4 3.1 3.7 18 3.7 3.6 3.4 4.0 16 2.5 12 12 10 10 10
Barium µg/g 49.0 42.3 39.9 6 60.9 48.0 39.0 38.2 2 32.1 500 2,000 350 350 350
Beryllium µg/g 0.2 0.2 0.2 * 0.2 4 8 1 (pH <6.5) 1 (pH <6.5) 1 (pH <6.5)

0.3 4 (pH 6.5-<7.0) 4 (pH 6.5-<7.0) 4 (pH 6.5-<7.0)
30 (pH 7.0-<7.5) 30 (pH 7.0-<7.5) 30 (pH 7.0-<7.5)

85 (pH >=7.5) 250 (pH 7.5-<8.0) 250 (pH 7.5-<8.0)
0.2 0.3 * 0.2 350 (pH >=8.0) 350 (pH >=8.0)

Boron µg/g 1.5 1.6 1.4 * 1.8 2.4 2.5 2.5 0 2.2 n/a n/a 8,500 50,000 1,000,000
Cadmium µg/g 0.38 0.37 0.34 8 0.33 0.53 10 22 1 (pH <7.0) 1 (pH <7.0) 1 (pH <7.0)

3 (pH 7.0-<7.5) 3 (pH 7.0-<7.5) 3 (pH 7.0-<7.5)
20 (pH >=7.5) 20 (pH 7.5-<8.0) 20 (pH 7.5-<8.0)

0.26 0.27 4 0.24 50 (pH >=8.0) 50 (pH >=8.0)
Chromium µg/g 31 25 24 4 35 28 42 52 21 23 64 87 60 60 60
Cobalt µg/g 11.6 12.1 9.8 21 13.0 15.1 13.2 13.8 4 8.6 50 300 25 25 25
Copper µg/g 49.0 43.1 34.0 24 47.2 100c 100c 100 (pH 5.5-<6.0)e 100 (pH 5.5-<6.0)e100 (pH 5.5-<6.0)e

55.6 48.6 55.2 13 32.0 150 (pH>=6.0) 300 (pH>=6.0) 300 (pH>=6.0)
Iron µg/g 25,500 25,000 22,700 10 29,300 33,500 33,300 35,600 7 24,900 n/a n/a 35,000 150,000 150,000
Lead µg/g 140 260 120 120 (pH <5.5) 120 (pH <5.5)

2.4 1.7 1.6 6 2.3 150 (pH >=5.5) 150 (pH 5.5-<6.0)
800 (pH 6.0-<6.5)

1.8 1.7 1.5 12 3.3 1,000 (pH>=6.5)
Lithium µg/g 6.0 6.0 5.6 7 7.9 6.7 6.2 7.0 12 3.9 n/a n/a 30 450 450
Manganese µg/g 403 371 358 4 383 540 454 425 7 293 n/a n/a 2,000 2,000 2,000
Mercury µg/g 0.04 0.03 0.02 * 0.05 0.02 0.02 0.03 * 0.02 6.6 24 10 75 75
Molybdenum µg/g < 0.2 < 0.2 < 0.2 * 0.3 0.3 1.8 2.2 20 0.5 10 40 15 15 15
Nickel µg/g 24.1 23.3 21.0 10 26.3 29.8 45 89 70 (pH <7.5) 70 (pH <7.5) 70 (pH <7.5)

25.9 28.7 10 16.6 250 (pH>=7.5) 250 (pH>=7.5)
Selenium µg/g 0.4 0.4 0.4 * 0.4 0.5 0.2 0.4 * 0.1 1 2.9 1 1 1
Silver µg/g < 0.5 < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 * < 0.5 20 40 20 40 40
Strontium µg/g 24 21 20 5 24 20 25 28 11 31 n/a n/a 9,500 150,000 150,000
Thallium µg/g < 0.1 < 0.1 < 0.1 * < 0.1 < 0.1 < 0.1 < 0.1 * < 0.1 1 1 9 25 25
Tin µg/g 0.4 0.3 0.3 * 0.4 0.4 0.6 0.7 * 0.3 50 300 50 300 300
Tungsten µg/g < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 0.07 0.10 * 0.54 n/a n/a 15 200 200
Uranium µg/g 0.3 0.2 < 0.2 * 0.3 0.2 < 0.2 < 0.2 * < 0.2 23 300 30 30 30
Vanadium µg/g 83 82 75 9 92 104 89 96 8 72 200c 200c 200c 200c 200c

Zinc µg/g 35 33 30 10 38 250 410 150 (pH <6.0) 150 (pH <6.0) 150 (pH <6.0)
250 (pH 6.0-<6.5) 250 (pH 6.0-<6.5) 250 (pH 6.0-<6.5)

46 350 (pH 6.5-<7.0) 350 (pH 6.5-<7.0) 350 (pH 6.5-<7.0)
39 43 10 28 450 (pH>=7.0) 450 (pH>=7.0) 450 (pH>=7.0)

Associated AGAT file(s): 15V942889, 15V942897, 18V305465, 19V428489, 19V435966.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
b  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
c  Proposed BC MoE Regional Background Estimate (Protocol 4 for Contaminated Sites: Determining Background Soil Quality).
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TABLE 5: Summary of Analytical Results for Soil - Volatile Organic Compounds

Sample Location BH15-2D BH15-5 Federal Guideline BC Standard
Sample ID BH15-2-2 BH15-2-5 BH15-5-2

Sample Date (yyyy mm dd) 2015 02 04 2015 02 04 2015 02 05
Depth Interval (m) 1.1 - 1.2 3.0 - 3.4 1.2 - 1.5

Parameter Units Analytical Results
Volatile Organic Compounds
Acetone µg/g < 0.5 < 0.5 < 0.5 n/a n/a 15,000 200,000
Bromodichloromethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 100 550
Bromoform µg/g < 0.05 < 0.05 < 0.05 n/a n/a 300 4,000
Bromomethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 20 300
Carbon tetrachloride µg/g < 0.02 < 0.02 < 0.02 5 50 5 50
Chlorobenzene µg/g < 0.05 < 0.05 < 0.05 1 10 1 10
Chloroethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a n/a n/a
Chloroform µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
Chloromethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a n/a n/a
Dibromochloromethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 85 400
1,2-Dibromoethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 3.5 15
1,2-Dichlorobenzene µg/g < 0.05 < 0.05 < 0.05 1 10 1 10
1,3-Dichlorobenzene µg/g < 0.05 < 0.05 < 0.05 1 10 1 10
1,4-Dichlorobenzene µg/g < 0.05 < 0.05 < 0.05 1 10 1 10
1,1-Dichloroethane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
1,2-Dichloroethane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
1,1-Dichloroethylene µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
cis-1,2-Dichloroethylene µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
trans-1,2-Dichloroethylene µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
Dichloromethane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
1,2-Dichloropropane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
cis-1,3-Dichloropropene µg/g < 0.05 < 0.05 < 0.05 n/a n/a 5 50
trans-1,3-Dichloropropene µg/g < 0.05 < 0.05 < 0.05 n/a n/a 5 50
Methyl ethyl ketone µg/g < 0.5 < 0.5 < 0.5 n/a n/a 9,500 150,000
Methyl isobutyl ketone µg/g < 0.5 < 0.5 < 0.5 n/a n/a n/a n/a
1,1,1,2-Tetrachloroethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 250 1,500
1,1,2,2-Tetrachloroethane µg/g < 0.05 < 0.05 < 0.05 5 50 35 150
Tetrachloroethylene µg/g < 0.05 < 0.05 < 0.05 0.2 0.5 2.5 2.5
1,2,4-Trichlorobenzene µg/g < 0.05 < 0.05 < 0.05 2 10 2 10
1,1,1-Trichloroethane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
1,1,2-Trichloroethane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
Trichloroethylene µg/g < 0.01 < 0.01 < 0.01 0.01 0.01 0.3 0.3
Trichlorofluoromethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 4,500 70,000
Vinyl chloride µg/g < 0.05 < 0.05 < 0.05 n/a n/a 0.95 45

Associated AGAT file(s): 15V942889, 15V942897.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
b  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). 
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TABLE 6: Summary of Analytical Results for Soil - PCBs

PCBs
Sample Depth Arochlor Arochlor Arochlor Total

Sample Sample Date Interval 1242 1254 1260 PCBs
Location ID (yyyy mm dd) (m) µg/g µg/g µg/g µg/g
BH15-4 BH15-4-1 2015 02 04 0.2 - 0.5 < 0.05 < 0.05 < 0.05 < 0.05
BH15-5 BH15-5-2 2015 02 05 1.2 - 1.5 < 0.05 < 0.05 < 0.05 < 0.05
BH15-6 BH15-6-1 2015 02 05 0.5 - 0.8 < 0.05 < 0.05 < 0.05 < 0.05

Federal Guideline
CCME CEQG Residential (RL)a n/a n/a n/a 1.3c

CCME CEQG Commercial (CL)a n/a n/a n/a 33
BC Standard
CSR Low Density Residential Land Use (RLLD)b n/a n/a n/a 1.5
CSR Commercial Land Use (CL)b n/a n/a n/a 35

Associated AGAT file(s): 15V942889, 15V942897.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
b  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). 
c  Guideline includes most stringent soil and food ingestion guideline (see factsheet for more details).
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TABLE 7: Summary of Analytical Results for Soil - Leachable Polycyclic Aromatic Hydrocarbons

Sample Location TP19-50 BC Standard
Sample ID TP19-50-04

Sample Date (yyyy mm dd) 2019 01 14
Parameter Units Analytical Results

TCLP Polycyclic Aromatic Hydrocarbons
Acenaphthene µg/L 2 n/a
Acenaphthylene µg/L < 1 n/a
Anthracene µg/L 1 n/a
Benzo(a)anthracene µg/L < 1 n/a
Benzo(a)pyrene µg/L < 1 1
Benzo(b)fluoranthene µg/L < 1 n/a
Benzo(g,h,i)perylene µg/L < 1 n/a
Benzo(k)fluoranthene µg/L < 1 n/a
Chrysene µg/L < 1 n/a
Dibenz(a,h)anthracene µg/L < 1 n/a
Fluoranthene µg/L < 1 n/a
Fluorene µg/L 5 n/a
Indeno(1,2,3-cd)pyrene µg/L < 1 n/a
Naphthalene µg/L 3 n/a
Phenanthrene µg/L 7 n/a
Pyrene µg/L < 1 n/a
2-Methylnaphthalene µg/L 2 n/a

Associated AGAT file(s): 19V428489.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than HWR Leachate Quality Standards (HWLQ) Standard

HWR Leachate Quality 
Standards (HWLQ)

 SNC-LAVALIN INC.  Page 1 of 1

 626268 / 2019 02 01
20200207_626268_TAB.xlsx

 QAQC: TP 2019 02 04



TABLE 8: Summary of Analytical Results for Groundwater - Hydrocarbons

Monocyclic Aromatic Hydrocarbons Gross Parameters Petroleum Hydrocarbon Fractions
Sample EPH F2 F3 F4

Sample Sample Date Benzene Ethylbenzene Toluene Xylenes Styrene VHw6-10 VPHw EPHw10-19 LEPHw (C19-C32) F1- (>C10-C16) (>C16-C34) (>C34-C50)
Location ID (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
MW15-1S MW15-1S-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 100 < 100 < 1

MW15-A-150210 Duplicate < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
QA/QC RPD% * * * * * * * * * * * * * * *

MW15-1D MW15-1D-150211 2015 02 11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 - - - < 100 - - - < 1
MW15-2S MW15-2S-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-2D MW15-2D-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-3 MW15-3-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-4 MW15-4-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-5 MW15-5-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1

MW19-07S MW19-07S-190228/0301 2019 02 28/03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 250 220 - < 100 < 200 - - < 1
MW19-07D MW19-07D-190301 2019 03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 200 < 200 - < 100 < 200 - - < 1
MW19-08D MW19-08D-190301 2019 03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 200 < 200 - < 100 < 200 - - < 1
MW19-09S MW19-09S-190228/0301 2019 02 28/03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 200 < 200 - < 100 < 200 - - < 1

Federal Guideline
Canadian Drinking Water Quality Guidelines (CDWQG)a 5 1.6 24 20 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 15
FIGWQG Tier 2 Residential Land Use (RL)b 140 16,000 83 3,900 72 n/a n/a n/a n/a n/a 810 1,300 n/a n/a 340
FIGWQG Tier 2 Commercial Land Use (CL)b 690 41,000 83 18,000 72 n/a n/a n/a n/a n/a 9,100 1,300 n/a n/a 4,300
BC Standard

CSR Drinking Water (DW) 5 140 60 90 800 15,000d n/a 5,000d n/a n/a n/a n/a n/a n/a 95
CSR Aquatic Life (AW)c 400 2,000 5 300 720 15,000d 1,500 5,000d 500 n/a n/a n/a n/a n/a 34,000

Associated AGAT file(s): 15V943947, 15V944419, 19V442894.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
c  Standard to protect freshwater aquatic life.
d  Applicable at all sites irrespective of water use.

Methyl tert-
butyl ether 
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TABLE 9: Summary of Analytical Results for Groundwater - Polycyclic Aromatic Hydrocarbons

Sample Location MW15-1S MW15-2S MW15-2D MW15-2D MW15-3 MW15-4 MW15-5 MW19-07S MW19-07D Federal Guideline BC Standard
Sample ID MW15-1S-150211 MW15-A-150211 MW15-2S-150211 MW15-2D-150211 MW15-2D-190829 MW15-3-150211 MW15-4-150211 MW15-5-150211 MW19-07S-190301 MW19-07D-190301 MW19-A-190301 QA/QC

Sample Date (yyyy mm dd) 2015 02 11 2015 02 11 2015 02 11 2015 02 11 2019 08 29 2015 02 11 2015 02 11 2015 02 11 2019 03 01 2019 03 01 Duplicate RPD %
Parameter Units Analytical Results Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.08 0.09 * n/a 1.1 1.1 80 10
Methylnaphthalene, 1- µg/L - - - - < 0.05 - - - 36.3 0.06 0.06 * n/a 180 180 5.5 n/a
Methylnaphthalene, 2- µg/L - - - - < 0.05 - - - 32.1 0.05 0.05 * n/a 180 180 15 n/a
Acenaphthylene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.02 < 0.05 < 0.05 < 0.05 < 0.02 < 0.02 < 0.02 * n/a 46 46 n/a n/a
Acenaphthene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.02 < 0.05 < 0.05 < 0.05 8.64 0.03 0.03 * n/a 5.8 5.8 250 60
Fluorene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.02 < 0.05 < 0.05 < 0.05 9.68 0.04 0.03 * n/a 3 3 150 120
Phenanthrene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.04 < 0.05 < 0.05 < 0.05 11.1 0.06 0.08 * n/a 0.4 0.4 n/a 3
Anthracene µg/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 1.87 0.02 0.03 * n/a 0.012 0.012 1,000 1
Acridine µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 1.85 < 0.05 < 0.05 * n/a 0.05 0.05 n/a 0.5
Fluoranthene µg/L < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 2.72 0.03 0.04 * n/a 0.04 0.04 150 2
Pyrene µg/L < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.02 < 0.02 < 0.02 3.57 0.04 0.05 * n/a 0.025 0.025 100 0.2
Benz(a)anthracene µg/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 1.21 0.01 0.02 * n/a 0.018 0.018 0.07 1
Chrysene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.01 < 0.05 < 0.05 < 0.05 1.09 0.01 0.03 * n/a 1.4 1.4 7 1
Benzo(b)fluoranthene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.01 < 0.05 < 0.05 < 0.05 0.41 < 0.01 0.01 * n/a n/a n/a 0.07 n/a
Benzo(j)fluoranthene µg/L - - - - < 0.01 - - - 0.24 < 0.01 0.02 * n/a 0.48 0.48 0.07 n/a
Benzo(b+j)fluoranthene µg/L - - - - < 0.01 - - - 0.65 < 0.01 0.03 * n/a 0.48 0.48 0.07 n/a
Benzo(k)fluoranthene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.01 < 0.05 < 0.05 < 0.05 0.30 < 0.01 0.01 * n/a 0.48 0.48 n/a n/a
Benzo(a)pyrene µg/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.74 < 0.01 0.02 * 0.04 0.015 0.015 0.01 0.1
Indeno(1,2,3-cd)pyrene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.01 < 0.05 < 0.05 < 0.05 0.19 < 0.01 0.01 * n/a 0.21 0.21 n/a n/a
Dibenz(a,h)anthracene µg/L < 0.05a < 0.05a < 0.05a < 0.05a < 0.01 < 0.05a < 0.05a < 0.05a 0.09 < 0.01 < 0.01 * n/a 0.26 0.26 0.01 n/a
Benzo(g,h,i)perylene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.01 < 0.05 < 0.05 < 0.05 0.24 < 0.01 0.01 * n/a 0.17 0.17 n/a n/a
Quinoline µg/L < 0.1a < 0.1a < 0.1a < 0.1a < 0.05 < 0.1a < 0.1a < 0.1a 2.89 < 0.05 < 0.05 * n/a 3.4 3.4 0.05 34

Associated AGAT file(s): 15V944419, 19V442894, 19V512465.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Laboratory detection limit exceeds regulatory standard/guideline.
b  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
c  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
d  Standard to protect freshwater aquatic life.
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TABLE 9 (Cont'd): Summary of Analytical Results for Groundwater - Polycyclic Aromatic Hydrocarbons

Sample Location MW19-08D MW19-09S Federal Guideline BC Standard
Sample ID MW19-08D-190301 MW19-09S-190301

Sample Date (yyyy mm dd) 2019 03 01 2019 03 01
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/L < 0.05 2.11 n/a 1.1 1.1 80 10
Methylnaphthalene, 1- µg/L < 0.05 0.63 n/a 180 180 5.5 n/a
Methylnaphthalene, 2- µg/L < 0.05 0.70 n/a 180 180 15 n/a
Acenaphthylene µg/L < 0.02 < 0.02 n/a 46 46 n/a n/a
Acenaphthene µg/L < 0.02 0.16 n/a 5.8 5.8 250 60
Fluorene µg/L < 0.02 0.27 n/a 3 3 150 120
Phenanthrene µg/L 0.05 0.78 n/a 0.4 0.4 n/a 3
Anthracene µg/L 0.01 0.22 n/a 0.012 0.012 1,000 1
Acridine µg/L < 0.05 < 0.05 n/a 0.05 0.05 n/a 0.5
Fluoranthene µg/L < 0.02 0.34 n/a 0.04 0.04 150 2
Pyrene µg/L < 0.02 0.47 n/a 0.025 0.025 100 0.2
Benz(a)anthracene µg/L < 0.01 0.19 n/a 0.018 0.018 0.07 1
Chrysene µg/L < 0.01 0.16 n/a 1.4 1.4 7 1
Benzo(b)fluoranthene µg/L < 0.01 0.06 n/a n/a n/a 0.07 n/a
Benzo(j)fluoranthene µg/L < 0.01 0.04 n/a 0.48 0.48 0.07 n/a
Benzo(b+j)fluoranthene µg/L < 0.01 0.10 n/a 0.48 0.48 0.07 n/a
Benzo(k)fluoranthene µg/L < 0.01 0.05 n/a 0.48 0.48 n/a n/a
Benzo(a)pyrene µg/L < 0.01 0.12 0.04 0.015 0.015 0.01 0.1
Indeno(1,2,3-cd)pyrene µg/L < 0.01 0.03 n/a 0.21 0.21 n/a n/a
Dibenz(a,h)anthracene µg/L < 0.01 0.01 n/a 0.26 0.26 0.01 n/a
Benzo(g,h,i)perylene µg/L < 0.01 0.04 n/a 0.17 0.17 n/a n/a
Quinoline µg/L < 0.05 < 0.05 n/a 3.4 3.4 0.05 34

Associated AGAT file(s): 15V944419, 19V442894, 19V512465.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Laboratory detection limit exceeds regulatory standard/guideline.
b  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
c  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
d  Standard to protect freshwater aquatic life.
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TABLE 10: Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-1S MW15-1D Federal Guideline BC Standard
Sample ID MW15-1S-150210 MW15-A-150210 QA/QC MW15-1S-160112 MW16-A-160112 QA/QC MW15-1S-180208 MW15-1S-190222 MW15-1S-190301 MW15-1D-150211 MW15-1D-190222 MW15-1D-190301 MW15-1D-190829

Sample Date (yyyy mm dd) 2015 02 10 Duplicate RPD % 2016 01 12 Duplicate RPD % 2018 02 08 2019 02 22 2019 03 01 2015 02 11 2019 02 22 2019 03 01 2019 08 29
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 7.3 7.3 * 7.3 7.3 * 7.2 6.3 6.4 7.3 7.7 7.7 7.33 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 84.5 84.7 0 136 135 1 70.4 59.6 66.3 213 116 123 117 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 188 101 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

74 86 15 23 30 26 1,290 10 4 3 3 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 24.9 25 0 37.3 36.9 1 18.8 16.4 18.6 58.7 31 32.8 30.2 n/a n/a n/a n/a n/a
Iron µg/L 33 43 * 13 16 * 2,330 654 677 < 10 < 10 22 21 300 300 300 n/a n/a
Magnesium mg/L 5.41 5.42 0 10.4 10.3 1 5.7 4.52 4.82 16.2 9.44 10.1 10.2 n/a n/a n/a n/a n/a
Manganese µg/L 1,070 1,080 1 417 413 1 1,720 1,020 1,510 261 47 18 < 1 20 n/a n/a n/a n/a
Potassium mg/L - - - 0.972 0.968 0 0.869 0.663 0.66 - 1.8 1.71 1.55 n/a n/a n/a n/a n/a
Sodium mg/L 15.7 16 2 8.32 8.26 1 11.5 16.7 20.9 15.3 13.1 13.6 11.8 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 * < 0.2 < 0.2 * < 0.2 < 0.2 < 0.2 0.5 < 0.2 < 0.2 < 0.2 6 2,000 2,000 6 90
Arsenic µg/L 0.2 0.4 * 0.3 0.3 * 1.1 0.6 0.6 1 1.0 1.4 1.3 10 5 5 10 50
Barium µg/L 20.5 22 7 18.9 18.9 0 36.2 23.2 28.8 20.1 8.7 12.0 8.8 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L 0.03 0.02 * < 0.01 < 0.01 * 0.09 0.02 0.01 < 0.01 < 0.01 < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 13 14 7 11 10 10 5 5 6 19 21 17 16 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

0.09 0.09 * 0.08 0.08 0.07 1.5 (H >30-<90)
0.09 0.09 * 0.05 0.10 0.01 2.5 (H >90-<150)

3.5 (H >150-<210)
0.01 4 (H >=210)

Chromium µg/L 0.6 0.8 * < 0.5 < 0.5 * 1.5 0.9 < 0.5 < 0.5 1.3 1.5 2.4 50 8.9 8.9 50 10
Cobalt µg/L 2.78 2.72 2 0.41 0.40 2 7.35 3.63 3.72 0.43 0.07 < 0.05 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 1,000 2 - 4 2 - 4 1,500 20 (H <50)

6.9 4.6 3.3 30 (H >50-<75)
2.7 10.9 * 40 (H >75-<100)

1.3 2.0 0.7 50 (H >100-<125)
1.7 1.6 * 60 (H >125-<150)

70 (H >150-<175)
80 (H >175-<200)

1.5 90 (H >=200)
Lead µg/L 5 1 - 7 1 - 7 10 40 (H<50)

< 0.05 0.08 * 0.93 0.05 < 0.05 50 (H 50-<100)
< 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 60 (H 100-<200)

< 0.05 110 (H 200-<300)
Lithium µg/L 0.7 0.7 * < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 0.8 0.7 < 0.5 0.6 n/a n/a n/a 8 n/a
Mercury µg/L < 0.01 < 0.01 * < 0.01 < 0.01 * 0.02 - - < 0.01 - - - 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.23 0.27 * 0.09 0.06 * 0.12 0.11 0.05 17.3 3.07 2.38 1.97 n/a 73 73 250 10,000
Nickel µg/L 3.4 n/a 25 - 150 25 - 150 80 250 (H 0-<60)

5.7 6.1 * 5.5 3.9 0.6 < 0.2 650 (H 60-<120)
3.4 3.4 * 0.4 1,100 (H 120-<180)

1.7 1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 * < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 1 1 10 20
Silver µg/L 0.03 0.04 * < 0.02 < 0.02 0.03 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L - - - - - - 105 103 103 - 200 185 200 n/a n/a n/a 2,500 n/a
Thallium µg/L 0.01 0.03 * 0.01 0.02 * < 0.01 0.03 0.03 < 0.01 0.02 0.01 < 0.01 n/a 0.8 0.8 n/a 3
Tin µg/L - - - - - - < 0.05 < 0.05 < 0.05 - 0.28 0.58 0.55 n/a n/a n/a 2,500 n/a
Titanium µg/L 3 2.8 7 1.7 1.9 * 25.1 5.9 4.1 0.9 2.2 1.7 1.5 n/a 100 100 n/a 1,000
Tungsten µg/L - - - - - - 0.38 < 0.01 < 0.01 - 0.69 0.56 - n/a n/a n/a 3 n/a
Uranium µg/L 0.07 0.07 0 0.02 0.02 * 0.15 0.04 0.03 0.95 1.13 1.03 0.97 20 15 15 20 85
Vanadium µg/L 1 1.2 * 0.6 0.7 * 5.4 2.4 0.9 2.5 3.1 2.5 2.4 n/a n/a n/a 20 n/a
Zinc µg/L 2 3 * 5 2 2 5,000 30 30 3,000 75 (H 0-<90)

150 (H 90-<100)
< 2 < 2 * 3 4 < 2 900 (H 100-<200)

< 2 1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894, 19V512465. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 10 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-2S MW15-2D Federal Guideline BC Standard
Sample ID MW15-2S-150210 MW15-2S-160113 MW15-2S-171030 MW15-2S-180208 MW18-A-180208 QA/QC MW15-2S-190222 MW15-2S-190228 MW15-2D-150210 MW15-2D-160113 MW15-2D-171030 MW15-2D-180208

Sample Date (yyyy mm dd) 2015 02 10 2016 01 13 2017 10 30 2018 02 08 Duplicate RPD % 2019 02 22 2019 02 28 2015 02 10 2016 01 13 2017 10 30 2018 02 08
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 8.1 7.1 - 7.7 7.7 0 7.1 7.7 8.8 8.3 - 6.9 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 146 88.1 51.1 96.1 68 34 45.8 43.3 146 132 124 130 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 352 < 2 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

12 2 8 3 * 2 3 6 < 2 6 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 42.1 25.7 14.1 29.1 18 47 11.4 10.8 33.9 29.3 27.6 29.6 n/a n/a n/a n/a n/a
Iron µg/L < 10 < 10 24,100 28,300 28,600 1 < 10 21 < 10 < 10 < 10 14 300 300 300 n/a n/a
Magnesium mg/L 10 5.81 3.87 5.7 5.59 2 4.2 3.97 14.9 14.3 13.3 13.6 n/a n/a n/a n/a n/a
Manganese µg/L 592 30 1,670 1,780 1,800 1 9 2 323 < 1 < 1 < 1 20 n/a n/a n/a n/a
Potassium mg/L - 0.794 13.1 0.515 0.471 9 0.285 0.189 - 0.823 0.628 0.621 n/a n/a n/a n/a n/a
Sodium mg/L 15.5 13.3 60.3 6.56 6.39 3 5.96 6.5 31.1 8.91 8.02 8.98 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 0.5 < 0.2 < 0.2 * < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 6 2,000 2,000 6 90
Arsenic µg/L 0.2 0.2 19.2 8.7 8.3 5 < 0.1 0.1 0.9 1.1 1.2 1.2 10 5 5 10 50
Barium µg/L 30.7 14.6 105 34.1 34.0 0 13.7 13.3 7.8 5.1 5.3 4.4 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 0.33 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 20 9 35 5 4 * 5 5 21 10 9 7 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

0.02 < 0.01 < 0.01 * 0.03 0.03 1.5 (H >30-<90)
0.1 < 0.01 0.02 < 0.01 0.03 < 0.01 2.5 (H >90-<150)

3.5 (H >150-<210)
4 (H >=210)

Chromium µg/L < 0.5 < 0.5 3.0 < 0.5 < 0.5 * < 0.5 < 0.5 2.4 1.1 1.2 1.0 50 8.9 8.9 50 10
Cobalt µg/L 3 0.06 13.0 10.1 9.95 1 < 0.05 < 0.05 0.64 < 0.05 < 0.05 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 0.6 0.4 1,000 2 - 4 2 - 4 1,500 20 (H <50)

< 0.2 < 0.2 * 30 (H >50-<75)
0.6 0.7 40 (H >75-<100)

< 0.2 50 (H >100-<125)
1.1 1.1 0.5 0.5 60 (H >125-<150)

70 (H >150-<175)
80 (H >175-<200)

90 (H >=200)
Lead µg/L < 0.05 < 0.05 5 1 - 7 1 - 7 10 40 (H<50)

< 0.05 0.12 < 0.05 < 0.05 * 50 (H 50-<100)
< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 60 (H 100-<200)

110 (H 200-<300)
Lithium µg/L 2.4 1.1 9.2 0.8 0.8 * 0.6 0.5 1.5 0.8 0.7 0.7 n/a n/a n/a 8 n/a
Mercury µg/L < 0.01 < 0.01 - < 0.01 < 0.01 * - - < 0.01 < 0.01 < 0.01 < 0.01 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.89 0.25 0.10 0.58 0.66 13 0.14 0.16 5.14 0.61 0.48 0.18 n/a 73 73 250 10,000
Nickel µg/L 29.3 2.5 2.1 n/a 25 - 150 25 - 150 80 250 (H 0-<60)

1.4 8.9 9.0 * 650 (H 60-<120)
10.7 2.5 0.2 0.2 0.2 1,100 (H 120-<180)

1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 1 1 10 20
Silver µg/L < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

0.02 0.02 < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L - - - 69.5 65.2 6 30.1 24.8 - - - 53.9 n/a n/a n/a 2,500 n/a
Thallium µg/L 0.02 0.02 0.03 < 0.01 < 0.01 * 0.03 0.02 < 0.01 < 0.01 < 0.01 < 0.01 n/a 0.8 0.8 n/a 3
Tin µg/L - - - < 0.05 < 0.05 * < 0.05 < 0.05 - - - < 0.05 n/a n/a n/a 2,500 n/a
Titanium µg/L 2.1 1.4 9.3 3.8 4.2 10 1.7 1.5 2.6 2.0 2.7 4.8 n/a 100 100 n/a 1,000
Tungsten µg/L - - - 0.29 0.11 90 < 0.01 0.04 - - - 0.35 n/a n/a n/a 3 n/a
Uranium µg/L 0.18 0.06 0.31 0.14 0.13 7 0.02 0.02 0.26 0.11 0.06 0.07 20 15 15 20 85
Vanadium µg/L < 0.5 0.6 5.1 1.1 1.2 * < 0.5 < 0.5 4.1 10.0 11.7 11.7 n/a n/a n/a 20 n/a
Zinc µg/L < 2 12 < 2 * 3 2 5,000 30 30 3,000 75 (H 0-<90)

3 150 (H 90-<100)
2 < 2 < 2 < 1 < 2 900 (H 100-<200)

1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894, 19V512465. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 10 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-2D (Cont'd) MW15-3 MW15-4 Federal Guideline BC Standard
Sample ID MW15-2D-190222 MW19-A-190222 QA/QC MW15-2D-190228 MW15-2D-190828/29 MW15-3-150210 MW15-3-160112 MW15-3-171026 MW15-3-180208 MW15-3-190222 MW15-3-190228 MW15-4-150210 MW15-4-160113

Sample Date (yyyy mm dd) 2019 02 22 Duplicate RPD % 2019 02 28 2019 08 28 2015 02 10 2016 01 12 2017 10 26 2018 02 08 2019 02 22 2019 02 28 2015 02 10 2016 01 13
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 7.1 7.1 0 7.7 7.45 7.6 8 8.1 7.1 7.2 7.6 7.5 7.5 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 115 115 0 122 111 58.6 46.9 17.2 20.1 52.9 52.7 125 161 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

2 < 2 * < 2 27 23 10 21 8 15 17 10 < 2 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 25.8 25.7 0 27.4 24.8 17.8 14.2 5.05 5.87 15.8 15.8 35.3 46.6 n/a n/a n/a n/a n/a
Iron µg/L < 10 < 10 * 25 31 261 321 329 2,980 17 21 < 10 10 300 300 300 n/a n/a
Magnesium mg/L 12.3 12.3 0 13 11.9 3.44 2.79 1.11 1.31 3.27 3.21 8.89 10.8 n/a n/a n/a n/a n/a
Manganese µg/L < 1 < 1 * < 1 19 596 155 128 233 294 5 204 3 20 n/a n/a n/a n/a
Potassium mg/L 0.523 0.551 5 0.462 0.541 - 0.293 0.591 0.414 0.355 0.223 - 1.12 n/a n/a n/a n/a n/a
Sodium mg/L 8.56 8.55 0 8.68 7.75 9.96 5.95 35.4 10.9 8.63 6.76 36.1 30.9 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 * < 0.2 < 0.2 < 0.2 < 0.2 0.3 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 6 2,000 2,000 6 90
Arsenic µg/L 1.1 0.9 20 1.1 1.1 0.4 0.3 1.4 1.2 0.1 0.1 0.2 0.3 10 5 5 10 50
Barium µg/L 4.0 4.1 2 4.3 4.6 7.8 12.5 12.6 5.0 7.6 8.6 28 24.5 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 * < 0.01 < 0.01 0.02 0.01 0.07 0.01 0.01 0.02 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 8 8 * 7 7 5 2 4 < 2 3 2 70 76 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 0.04 < 0.01 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

< 0.01 * 0.02 0.04 0.11 0.02 1.5 (H >30-<90)
< 0.01 0.02 < 0.01 0.08 2.5 (H >90-<150)

0.02 3.5 (H >150-<210)
4 (H >=210)

Chromium µg/L 1.0 0.9 * 0.9 1.0 0.7 < 0.5 1.2 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 8.9 8.9 50 10
Cobalt µg/L < 0.05 < 0.05 * < 0.05 0.10 3.67 1.04 1.82 1.95 0.68 < 0.05 1.41 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 0.7 0.8 1.2 1,000 2 - 4 2 - 4 1,500 20 (H <50)

0.4 0.7 0.7 30 (H >50-<75)
40 (H >75-<100)

0.7 16.2 * 0.3 0.8 1.1 50 (H >100-<125)
60 (H >125-<150)

0.9 70 (H >150-<175)
80 (H >175-<200)

90 (H >=200)
Lead µg/L < 0.05 0.07 0.06 5 1 - 7 1 - 7 10 40 (H<50)

< 0.05 < 0.05 < 0.05 50 (H 50-<100)
< 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 60 (H 100-<200)

110 (H 200-<300)
Lithium µg/L 0.8 0.8 * 0.5 0.8 0.7 < 0.5 1.7 < 0.5 < 0.5 < 0.5 2.2 1.8 n/a n/a n/a 8 n/a
Mercury µg/L - - - - - < 0.01 < 0.01 < 0.01 < 0.01 - - 0.01 < 0.01 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.43 0.49 13 0.67 0.21 0.51 0.19 0.20 0.12 0.16 0.12 0.26 0.15 n/a 73 73 250 10,000
Nickel µg/L 4.6 1.3 2.4 1.1 0.9 0.5 n/a 25 - 150 25 - 150 80 250 (H 0-<60)

0.3 0.3 * 0.4 650 (H 60-<120)
< 0.2 5.4 1.3 1,100 (H 120-<180)

1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 * < 0.5 0.6 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 1 1 10 20
Silver µg/L < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L 57.7 56.9 1 54.8 53.8 - - - 28.7 58.1 51.2 - - n/a n/a n/a 2,500 n/a
Thallium µg/L 0.03 0.03 * 0.01 < 0.01 < 0.01 0.02 0.02 < 0.01 0.03 0.02 < 0.01 0.02 n/a 0.8 0.8 n/a 3
Tin µg/L 0.05 < 0.05 * < 0.05 < 0.05 - - - < 0.05 < 0.05 < 0.05 - - n/a n/a n/a 2,500 n/a
Titanium µg/L 3.4 3.1 9 2.9 3.1 1.3 0.9 1.3 2.6 1.3 1.1 2 1.5 n/a 100 100 n/a 1,000
Tungsten µg/L < 0.01 < 0.01 * 0.30 - - - - 0.17 < 0.01 0.03 - - n/a n/a n/a 3 n/a
Uranium µg/L 0.07 0.07 0 0.06 0.05 0.05 0.02 0.21 0.05 0.04 0.03 0.21 0.22 20 15 15 20 85
Vanadium µg/L 13.2 12.2 8 11.7 15.6 0.9 1.5 1.1 1.1 0.7 < 0.5 0.6 < 0.5 n/a n/a n/a 20 n/a
Zinc µg/L < 2 < 2 2 < 2 6 < 2 5,000 30 30 3,000 75 (H 0-<90)

150 (H 90-<100)
4 3 * 4 < 2 3 < 2 900 (H 100-<200)

1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894, 19V512465. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 10 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-4 (Cont'd) MW15-5 MW18-06S MW18-06D Federal Guideline BC Standard
Sample ID MW15-4-180208 MW15-4-190222 MW15-4-190228 MW15-5-150210 MW15-5-160113 MW15-5-180208 MW15-5-190222 MW15-5-190301 MW18-6S-180208 MW18-06S-190222 MW18-06S-190228 MW18-6D-180208 MW18-06D-190222

Sample Date (yyyy mm dd) 2018 02 08 2019 02 22 2019 02 28 2015 02 10 2016 01 13 2018 02 08 2019 02 22 2019 03 01 2018 02 08 2019 02 22 2019 02 28 2018 02 08 2019 02 22
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 6.7 7.1 7.6 7.8 - 6.9 - 7.9 7.1 8.2 7.4 7.5 8.2 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 118 117 121 65.2 201 83.3 93.1 80.8 103 136 128 168 131 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 24 19 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

2 4 < 2 71 55 28 7 4 2 5 6 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 31.1 31.4 32.6 19.5 52.1 26.3 24.8 22.7 30.9 37.9 35.9 48 35.6 n/a n/a n/a n/a n/a
Iron µg/L < 10 < 10 < 10 37 10 165 73 76 < 10 < 10 < 10 < 10 < 10 300 300 300 n/a n/a
Magnesium mg/L 9.69 9.26 9.67 4.02 17.2 4.29 7.57 5.86 6.26 10 9.34 11.6 10.2 n/a n/a n/a n/a n/a
Manganese µg/L < 1 < 1 < 1 281 5,250 1,680 305 1,170 62 80 71 192 < 1 20 n/a n/a n/a n/a
Potassium mg/L 0.775 0.653 0.566 - 5.82 2.07 3.39 2.26 2.51 1.86 1.63 1.79 1.44 n/a n/a n/a n/a n/a
Sodium mg/L 33 31.8 33.4 4.25 5.76 2.55 3.32 2.54 44.2 19.1 17.2 16.1 13 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 1.0 0.3 0.3 0.5 0.2 6 2,000 2,000 6 90
Arsenic µg/L 0.3 0.3 0.2 < 0.1 0.3 0.2 0.2 0.1 1.2 0.8 0.8 0.6 1.0 10 5 5 10 50
Barium µg/L 19.0 16.8 18.9 10.9 64.1 29.8 32.2 24.4 18.2 29.7 29.3 13.3 15.3 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 < 0.01 0.01 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 78 77 81 7 13 5 8 8 55 19 17 44 11 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

0.07 0.05 0.06 1.5 (H >30-<90)
< 0.01 0.11 0.02 0.06 < 0.01 < 0.01 0.01 0.02 2.5 (H >90-<150)

0.16 < 0.01 3.5 (H >150-<210)
4 (H >=210)

Chromium µg/L < 0.5 < 0.5 < 0.5 < 0.5 0.9 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 1.5 50 8.9 8.9 50 10
Cobalt µg/L < 0.05 < 0.05 < 0.05 1.56 0.79 0.87 0.14 0.32 0.17 0.09 0.07 0.32 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 1,000 2 - 4 2 - 4 1,500 20 (H <50)

1.5 30 (H >50-<75)
2.0 3.1 1.7 40 (H >75-<100)

0.6 0.5 0.4 1.1 50 (H >100-<125)
0.7 0.5 0.8 60 (H >125-<150)

2.2 70 (H >150-<175)
80 (H >175-<200)

6.0 90 (H >=200)
Lead µg/L 5 1 - 7 1 - 7 10 40 (H<50)

< 0.05 < 0.05 < 0.05 < 0.05 50 (H 50-<100)
< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 60 (H 100-<200)

0.05 110 (H 200-<300)
Lithium µg/L 1.2 1.3 1.6 1.6 0.8 < 0.5 < 0.5 < 0.5 9.2 3.0 2.5 0.9 1.2 n/a n/a n/a 8 n/a
Mercury µg/L < 0.01 - - < 0.01 < 0.01 < 0.01 - - < 0.01 - - < 0.01 - 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.09 0.13 0.14 0.06 0.14 < 0.05 0.13 0.07 13.7 11.2 10.0 6.48 3.88 n/a 73 73 250 10,000
Nickel µg/L n/a 25 - 150 25 - 150 80 250 (H 0-<60)

0.7 0.8 3 1.4 1.1 0.7 1.0 650 (H 60-<120)
0.6 0.4 < 0.2 1.0 0.2 1,100 (H 120-<180)

4.8 1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 1.3 0.7 0.8 1.6 0.7 50 1 1 10 20
Silver µg/L 0.02 < 0.02 < 0.02 < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L 130 145 132 - - 142 197 180 102 127 104 148 105 n/a n/a n/a 2,500 n/a
Thallium µg/L < 0.01 0.03 0.01 < 0.01 0.04 < 0.01 0.03 0.01 < 0.01 0.04 0.02 < 0.01 0.05 n/a 0.8 0.8 n/a 3
Tin µg/L < 0.05 < 0.05 < 0.05 - - < 0.05 0.73 < 0.05 < 0.05 0.11 < 0.05 < 0.05 < 0.05 n/a n/a n/a 2,500 n/a
Titanium µg/L 3.7 2.1 1.9 3.3 1.7 3.5 2.0 1.9 3.3 2.4 1.8 3.1 2.6 n/a 100 100 n/a 1,000
Tungsten µg/L 0.14 < 0.01 0.01 - - 0.11 < 0.01 0.02 0.17 0.22 0.65 0.13 < 0.01 n/a n/a n/a 3 n/a
Uranium µg/L 0.05 0.06 0.05 0.05 0.17 0.02 0.02 0.02 4.54 2.91 2.11 1.49 1.39 20 15 15 20 85
Vanadium µg/L < 0.5 < 0.5 < 0.5 < 0.5 0.5 < 0.5 < 0.5 < 0.5 0.8 0.8 < 0.5 0.9 0.8 n/a n/a n/a 20 n/a
Zinc µg/L 9 7 5 5,000 30 30 3,000 75 (H 0-<90)

7 150 (H 90-<100)
< 2 2 < 2 < 2 < 2 < 2 < 2 < 2 900 (H 100-<200)

4 1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894, 19V512465. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 10 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW18-06D (Cont'd) MW19-07S MW19-07D MW19-08D MW19-09S Federal Guideline BC Standard
Sample ID MW18-06D-190228 MW19-07S-190228 MW19-07D-190301 MW19-A-190301 QA/QC MW19-08D-190301 MW19-09S-190228

Sample Date (yyyy mm dd) 2019 02 28 2019 02 28 2019 03 01 Duplicate RPD % 2019 03 01 2019 02 28
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 7.4 8.2 7.7 7.7 * 6.9 7.6 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 125 211 180 183 2 192 99.3 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 6 6 * 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

10 876 9 73 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 34.9 84.4 53.8 54.3 1 56.2 35 n/a n/a n/a n/a n/a
Iron µg/L 14 17 49 20 * 16 17 300 300 300 n/a n/a
Magnesium mg/L 9.31 0.083 11.2 11.4 2 12.6 2.89 n/a n/a n/a n/a n/a
Manganese µg/L < 1 < 1 1,400 1,420 1 1,310 125 20 n/a n/a n/a n/a
Potassium mg/L 1.34 4.87 1.73 1.8 4 2.71 2.32 n/a n/a n/a n/a n/a
Sodium mg/L 12.8 51.8 40.5 41.6 3 23.6 18 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L 0.2 2.0 0.9 0.9 * 0.2 0.5 6 2,000 2,000 6 90
Arsenic µg/L 0.9 3.2 2.2 2.1 5 1.1 0.8 10 5 5 10 50
Barium µg/L 13.9 13.5 14.7 14.6 1 24.7 16.7 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 11 14 36 35 3 16 10 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

1.5 (H >30-<90)
< 0.01 0.03 2.5 (H >90-<150)

0.03 0.04 * 0.05 3.5 (H >150-<210)
0.02 4 (H >=210)

Chromium µg/L 1.1 14.0 < 0.5 < 0.5 * < 0.5 0.7 50 8.9 8.9 50 10
Cobalt µg/L < 0.05 0.38 2.27 2.36 4 2.45 1.11 n/a n/a n/a 20d 40
Copper µg/L 1,000 2 - 4 2 - 4 1,500 20 (H <50)

30 (H >50-<75)
1.9 40 (H >75-<100)

50 (H >100-<125)
0.7 60 (H >125-<150)

1.3 70 (H >150-<175)
2.9 2.6 11 80 (H >175-<200)

9.3 90 (H >=200)
Lead µg/L 5 1 - 7 1 - 7 10 40 (H<50)

< 0.05 50 (H 50-<100)
< 0.05 < 0.05 < 0.05 * < 0.05 60 (H 100-<200)

< 0.05 110 (H 200-<300)
Lithium µg/L 1.2 0.5 2.0 1.5 * 1.8 9.4 n/a n/a n/a 8 n/a
Mercury µg/L - - - - - - - 1 0.026 0.026 1 0.25
Molybdenum µg/L 3.92 4.80 15.8 15.7 1 10.5 1.72 n/a 73 73 250 10,000
Nickel µg/L n/a 25 - 150 25 - 150 80 250 (H 0-<60)

3.5 650 (H 60-<120)
< 0.2 1,100 (H 120-<180)

2.9 5.4 5.4 0 4.9 1,500 (H >=180)
Selenium µg/L < 0.5 1.1 0.6 0.6 * 0.5 < 0.5 50 1 1 10 20
Silver µg/L < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 15 (H >100)
Strontium µg/L 90.9 228 161 163 1 230 199 n/a n/a n/a 2,500 n/a
Thallium µg/L 0.01 0.02 0.02 0.02 * 0.02 0.02 n/a 0.8 0.8 n/a 3
Tin µg/L 0.13 1.75 0.36 0.38 5 0.79 0.31 n/a n/a n/a 2,500 n/a
Titanium µg/L 2.3 1.4 1.9 2.1 * 2.9 1.6 n/a 100 100 n/a 1,000
Tungsten µg/L 0.10 0.44 < 0.01 0.12 * 0.14 0.08 n/a n/a n/a 3 n/a
Uranium µg/L 1.09 0.03 2.14 2.17 1 1.19 0.58 20 15 15 20 85
Vanadium µg/L 0.7 13.2 2.1 1.5 * 0.6 1.3 n/a n/a n/a 20 n/a
Zinc µg/L 5,000 30 30 3,000 75 (H 0-<90)

114 150 (H 90-<100)
3 4 4 * 5 900 (H 100-<200)

3 1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894, 19V512465. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 11: Summary of Analytical Results for Asbestos Samples

Sample Depth
Sample Sample Date Interval Type of

Location ID (yyyy mm dd) (m) Sample %
TP19-66 TP19-66-01a 2019 12 12 1.5 - 1.7 white tile, grey grout, grey concrete not detected

TP19-66-01b 2019 12 12 1.5 - 1.7 white tile, grey grout, grey concrete not detected
TP19-66-01c 2019 12 12 1.5 - 1.7 white tile, grey grout, grey concrete not detected
TP19-66-02a 2019 12 12 1.7 - 1.8 grey porous concrete not detected
TP19-66-02b 2019 12 12 1.7 - 1.8 grey porous concrete not detected
TP19-66-02c 2019 12 12 1.7 - 1.8 grey porous concrete not detected
TP19-66-03 2019 12 12 1.8 - 2.0 tan tile, brown grout not detected

TP19-68 TP19-68-01a 2019 12 12 1.4 - 1.5 grey mortar not detected
TP19-68-01b 2019 12 12 1.4 - 1.5 grey mortar not detected
TP19-68-01c 2019 12 12 1.4 - 1.5 grey mortar not detected
TP19-68-02a 2019 12 12 1.5 - 1.7 light orange brick not detected
TP19-68-02b 2019 12 12 1.5 - 1.7 light orange brick not detected
TP19-68-02c 2019 12 12 1.5 - 1.7 light orange brick not detected

TP19-69 TP19-69-01a 2019 12 12 1.5 - 1.7 black brittle papery layers not detected
TP19-69-01b 2019 12 12 1.5 - 1.7 black brittle papery layers not detected
TP19-69-01c 2019 12 12 1.5 - 1.7 black brittle papery layers not detected

TP19-71 TP19-71-01 2019 12 12 1.7 - 1.8 grey concrete not detected

Associated AGAT file(s): 19V557561.
All terms defined within the body of SNC-Lavalin's report.
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SAND (FILL), fine to coarse grained, some silt, some gravel,
fine, subrounded, dark brown, medium dense, moist, trace
rootlets.

Below 0.6 m - fine and coarse gravel, angular, oxidized
orange, no rootlets.

Below 1.5 m - no oxidation.
CONCRETE DEBRIS (FILL).

SAND and GRAVEL (FILL), fine to coarse grained sand, fine
and coarse gravel, subangular to subrounded, brown, loose,
damp, some concrete debris.
SAND, fine to coarse grained, some silt, some gravel, fine and
coarse, grey/brown, very dense, dry.

Below 4.6 m - dense, damp.

Bottom of hole at 6.1 m.
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Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
TP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada
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indicated scale
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Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458694.485 Easting:  410759.422

Water Level 1

Water Level 2

NAPL

NAPL

Vibratory Sonic
0.15
0.05/0.05

n/a

110.092
110.179

Borehole No. : BH19-07D

Drillwell Enterprises Ltd.

Reading within
indicated scale

Q
A

 T
P

 2
01

9 
02

 2
1 

P
ri

nt
 D

at
e:

20
19

-0
7-

23

Slotted PVC

Solid PVC

50

60

35

50

180

260

260

45

130

0

1

2

3

4

5

6

7

8

9

10

S
am

pl
e 

In
te

rv
al

C
or

e 
R

un



SAND (FILL), fine to coarse grained, some silt, some gravel,
fine, subrounded, dark brown, medium dense, moist, trace
rootlets.

Below 0.6 m - fine and coarse gravel, angular, oxidized
orange, no rootlets.

Below 1.5 m - no oxidation.
CONCRETE DEBRIS (FILL).

Bottom of hole at 2.4 m.
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(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
TP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 02 06
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SAND (FILL), fine to coarse grained, some silt, trace gravel,
fine, subrounded to rounded, brown/black, medium dense,
moist, organics/rootlets.

Below 0.6 m - some gravel, fine and coarse, subrounded to
subangular, trace clay, concrete debris.

Between 1.5 m and 1.7 m - SAND and ORGANICS seam, fine
to coarse grained, trace silt, black, medium dense, moist,
rootlets.

No recovery.

SAND, fine to coarse grained, some silt, trace gravel, fine and
coarse, subrounded to rounded, grey/brown, very dense,
crumbly, dry.

Below 4.0 m - some gravel, fine and coarse, trace silt, damp.

Bottom of hole at 6.1 m.
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Well Name 1: MW19-09DSoil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
TP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 02 07

Water/NAPL Levels
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SAND (FILL), fine to coarse grained, some silt, trace gravel,
fine, subrounded to rounded, brown/black, medium dense,
moist, organics/rootlets.

Below 0.6 m - some gravel, fine and coarse, subrounded to
subangular, trace clay, concrete debris.

Between 1.5 m and 1.7 m - SAND and ORGANICS seam, fine
to coarse grained, trace silt, black, medium dense, moist,
rootlets.

No recovery.

Bottom of hole at 2.4 m.
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GRASS.
SAND (FILL), fine grained, some gravel, fine, subrounded,
trace coarse gravel, subangular, brown, medium dense,
damp.

At 0.9 m - grounding cable.
SAND and GRAVEL (FILL), fine to coarse grained sand, fine
and coarse gravel, subrounded, brown, medium dense, damp.

SAND, some silt, trace gravel, fine, subrounded to
subangular, grey, medium dense, damp.
Below 1.8 m - increased gravel, decreased silt, dark brown.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
gravel, trace silt, brown, dense, damp, silt pockets, black,
trace rootlets.

Below 0.9 m - fine to coarse grained sand, fine and coarse
gravel, occasional cobbles, mottled orange, no silt pockets.

SAND, fine grained, some gravel, fine and coarse,
subrounded, trace silt, brown, loose, wet.

Below 2.1 m - increased gravel, occasional cobbles.

Bottom of hole at 2.4 m.
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GRASS.
SAND (FILL), fine to medium grained, some silt, trace gravel,
fine, subrounded, light brown, dense, moist, trace
organics/rootlets.

Below 0.9 m - fine and coarse gravel, damp, no rootlets.

SAND, fine grained, gravelly, fine and coarse, subrounded,
trace silt, occasional cobbles, subrounded, brown, dense,
damp, trace rootlets.
Below 1.8 m - moist.

Bottom of hole at 2.4 m.
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SAND and GRAVEL (FILL), fine grained sand, fine and coarse
gravel, subrounded, trace silt, light brown, medium dense,
damp, black pockets (suspect topsoil), trace organics/rootlets.

Below 0.9 m - moist, no black pockets.

SAND, fine to medium grained, some silt, trace gravel, fine,
subrounded, grey, mottled orange, very dense, damp to moist.

Below 2.1 m - occasional cobbles, grey/brown, dense, damp.

Bottom of hole at 2.4 m.
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GRASS.
SAND (FILL), fine to medium grained, some gravel, fine,
subrounded, trace silt, light brown, medium dense, damp,
trace black pockets, trace roots.

Below 0.9 m - orange/brown, moist, no roots.

SAND, fine grained, some silt, trace gravel, fine and coarse,
subrounded, grey/brown, dense, damp, trace wood debris.
Below 1.8 m - no wood debris.

Bottom of hole at 2.4 m.

46-01
*46-02

46-03

46-04

46-05

Soil Description S
tr

at
ig

ra
ph

y 
P

lo
t

Sample Interval

B
lo

w
 C

ou
nt

D
ep

th
 in

 M
et

re
s

Drilling Legend

S
am

pl
e 

N
um

be
r

%
 R

ec
ov

er
y 

Soil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
DMG

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 01 14

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458705.017 Easting:  410765.872

Water Level 1

Water Level 2

NAPL

NAPL

Excavator

none/none

n/a

n/a
109.691

Test Pit No. : TP19-46

Knappett Industries

Reading within
indicated scale

Q
A

 T
P

 2
01

9 
02

 0
4 

P
ri

nt
 D

at
e:

20
19

-0
7-

23

0

1

2

3

4

5

6

7

8

9

10

S
am

pl
e 

In
te

rv
al

C
or

e 
R

un



GRASS.
SAND (FILL), fine grained, some gravel, trace silt, light brown,
medium dense, damp, trace roots.

Below 0.9 m - fine to coarse grained sand, no silt,
orange/brown, moist.

SAND, fine to medium grained, some silt, trace gravel, fine
and coarse, subrounded, occasional cobbles, grey/brown, very
dense, damp.

Below 2.1 m - fine gravel, dense, moist.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine grained sand, fine and coarse
gravel, subrounded, trace silt, light brown, medium dense,
damp, trace roots.
Below 0.6 m - some silt, occasional cobbles, subrounded,
moist.

SAND (FILL), medium to coarse grained, trace gravel, fine,
subrounded, red/brown, medium dense, moist.

SAND, fine grained, some silt, trace gravel, fine and coarse,
subrounded, grey/brown, dense, damp.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine grained sand, fine and coarse
gravel, trace silt, brown, medium dense, damp, trace roots.

Below 0.9 m - occasional cobbles, subrounded, no roots.

Below 1.5 m - moist.

SAND (FILL), medium to coarse grained, trace gravel, fine,
subrounded, red/brown, medium dense, moist.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine grained sand, fine and coarse
gravel, subrounded, brown, medium dense, damp, silt
pockets, grey.

At 1.2 m - rebar.
SAND (FILL), medium to coarse grained, some gravel, fine,
subrounded, red/brown, medium dense, moist, trace concrete
debris.
At 1.8 m - refusal on concrete debris and rebar.
Bottom of hole at 1.8 m.
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GRASS.
SAND and GRAVEL (FILL), fine grained sand, fine and coarse
gravel, subrounded, brown, medium dense, damp, silt
pockets, grey.

At 1.2 m - trace concrete debris, rebar.
SAND (FILL), fine grained, some silt, trace gravel, fine,
subrounded, grey, loose, wet.

Bottom of hole at 1.8 m.
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GRASS.
SAND and GRAVEL (FILL), fine to coarse grained sand, fine
and coarse gravel, subrounded, trace silt, occasional cobbles,
brown, medium dense, wet, trace roots.
Below 0.6 m - moist, no roots.

Below 1.5 m - trace concrete debris, rebar.

Below 1.8 m - no soil recovery, concrete debris, metal debris,
rebar.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
and coarse gravel, subrounded, some silt, occasional
cobbles, brown, medium dense, moist, trace roots.
Below 0.6 m - no roots.
Below 0.9 m - grey/brown, trace concrete debris, trace brick
debris.

At 2.4 m - no soil recovery, wet, concrete debris, metal debris,
brick debris.
Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to coarse grained sand, fine
and coarse gravel, subrounded, some silt, occasional
cobbles, brown, medium dense, damp.

Below 0.9 m - black pockets with silt, styrofoam debris, trace
brick debris.

Below 1.5 m - moist.

Below 2.1 m - no brick/styrofoam pockets.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
and coarse gravel, subrounded, some silt, occasional
cobbles, brown, medium dense, damp, trace roots.

Below 0.9 m - silt pockets, black, no roots, trace brick debris.

Below 1.5 m - moist, trace concrete debris, metal debris.

Below 1.8 m - no soil recovery, brick debris, concrete debris.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
and coarse gravel, subrounded, some silt, occasional
cobbles, subrounded, brown, medium dense, damp, trace
roots.
Below 0.9 m - trace brick debris.

At 1.8 m - rebar.
Below 1.8 m - moist.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
and coarse gravel, subrounded, some silt, occasional
cobbles, brown, medium dense, damp, trace roots.
Below 0.6 m - grey/brown, no roots.

Below 1.2 m - concrete debris, some rebar, some brick
debris.

Below 2.1 m - grey, loose, wet.

Bottom of hole at 2.4 m.

57-01

57-02
*57-03

57-04

57-05

Soil Description S
tr

at
ig

ra
ph

y 
P

lo
t

Sample Interval

B
lo

w
 C

ou
nt

D
ep

th
 in

 M
et

re
s

Drilling Legend

S
am

pl
e 

N
um

be
r

%
 R

ec
ov

er
y 

Soil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
DMG

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 03 11

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458686.475 Easting:  410761.136

Water Level 1

Water Level 2

NAPL

NAPL

Excavator

none/none

n/a

n/a
n/a

Test Pit No. : TP19-57

Knappett Industries

Reading within
indicated scale

Q
A

 D
M

G
 2

01
9

 0
3 

1
5 

P
ri

nt
 D

at
e:

20
19

-0
7-

23

25

30

45

35

0

1

2

3

4

5

6

7

8

9

10

S
am

pl
e 

In
te

rv
al

C
or

e 
R

un



SAND, silty, gravelly, fine to coarse, subrounded, brown,
medium dense, moist, rootlets.

SILT and SAND, some clay, grey-brown, medium dense,
moist.
Below 1.2 m - rebar, concrete, metal, concrete with ceramic
tile, wires.

Bottom of hole at 2.1 m.
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SAND, silty, gravelly.

At 0.3 m - black shiny, hard layer.

Between 0.6 m and 0.9 m - grey-brown, metal debris.

SAND and GRAVEL, subrounded, some silt, brown.

Bottom of hole at 1.8 m.
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SAND, silty, gravelly, fine to coarse, subrounded, brown,
medium dense, moist.

Below 1.2 m - debris, metal pipe scrap, metal, rebar.

Bottom of hole at 1.8 m.
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SAND, silty, gravelly, fine to coarse, subrounded, brown,
medium dense, moist.

Below 1.2 m - debris, concrete, rebar, metal, black papery
debris.

Bottom of hole at 1.8 m.
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SAND, silty, gravelly, fine to coarse, subrounded, brown,
medium dense.

SAND, coarse grained, silty, gravelly, orange-brown, loose,
moist.

Bottom of hole at 2.1 m.
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SAND, silty, gravelly, fine to coarse, subrounded, brown,
medium dense, moist, rootlets.

Below 0.5 m - no rootlets.

SILT and SAND, some clay, some gravel, fine to coarse,
grey-brown, medium dense, moist.
Below 1.2 m - rebar, concrete rubble.

Bottom of hole at 1.9 m.
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SAND (FILL), fine grained, some gravel, fine, subangular,
some silt, trace coarse gravel, subangular, occasional
cobbles, subrounded, brown, loose, organics pockets, black,
clay pockets.

Below 0.8 m - grey.

Bottom of hole at 1.1 m.
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SAND and GRAVEL (FILL), some silt, occasional cobbles,
brown, medium dense, damp, organics pockets, black, clay
pockets.

Below 0.8 m - grey.
Bottom of hole at 0.9 m.
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SAND and GRAVEL (FILL), some silt, occasional cobbles,
brown, medium dense, damp, organics pockets, black, clay
pockets.

Below 0.8 m - grey.
Bottom of hole at 0.9 m.
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SAND and GRAVEL (FILL), some silt, occasional cobbles,
brown, medium dense, damp, organics pockets, black, clay
pockets.

Below 0.8 m - grey.
Bottom of hole at 0.9 m.
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 SNC-Lavalin Inc. 
 #202 - 890 Crace Street 
 Nanaimo, British Columbia, Canada V9R 2T3 
  250.716.9000    604.515.5150 

March 31, 2020 Project: 626268 
 
Public Services and Procurement Canada  
401-1230 Government Street 
Victoria, BC V8W 3X4 
 

ATTENTION: Mr. Robert Price 

 
REFERENCE: Dry Season Groundwater and Hazardous Building Materials Investigation 
 Nanoose Transmitter, Nanoose Bay, BC 
 
 

1 Introduction 
At the request of Public Services and Procurement Canada (PSPC), SNC-Lavalin Inc. (SNC-Lavalin) 
was retained to complete a dry season groundwater and hazardous building materials investigation at 
the Former Nanoose Transmitter, located in Nanoose Bay, British Columbia (the “Site”). This work as 
completed under Contract EZ897-191436/004/VAN and Task Authorization No. 700468779.The 
location of the Site is illustrated on Drawing 626268-301. The Wide Area Site Plan is presented on 
Drawing 626268-402. 

2 Background 
The Site is located on top of a hill in a rural area of Nanoose Bay, BC, and consists of approximately 
105 hectares. The topography of the Site is fairly flat with some sloping towards the south and east. 
The Site was historically used by the Department of National Defense (DND) for radio transmission 
defence purposes until 1998. The facilities at the Site were reported to be constructed circa 1963 and 
decommissioned/removed from the Site between 1995 and 2002. Facilities included an underground 
bunker (Former Transmitter Building), auxiliary buildings and structures, and several radio antennas. 
The Site is currently vacant of any permanent buildings or structures and is currently used by a model 
airplane club (PDQ Flyers).  
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2.1 Environmental Site Condition 
In 2018, SNC-Lavalin completed a Supplemental Site Investigation (SSI) and Remediation Options 
Analysis (ROA)1 with an additional SSI and ROA completed in 20192. Additional groundwater sampling 
(dry and wet season) was recommended in order to confirm seasonality of the groundwater 
concentrations at the Site. The full Site history is presented in the 2018 report. Three Areas of 
Environmental Concern (AECs) were retained for the Site in the 2018 SSI and ROA. The three AECs 
and associated contaminants of concern (COCs), as well as the regulated analytical parameters of 
concern, identified in the 2019 SSI, are summarized in the table below based on the referenced federal 
Commercial Land use guidelines.  

Table A: Areas of Environmental Concern and Regulated Analytical Parameters 

AEC 
ID Description COCs 

Regulated Analytical Parameters 
Soil Groundwater 

1 Former Electrical 
Substation PAH PAH Parameters (ACE, FLR,  

and IACR)  - 

2 Former Transmitter 
Building 

Petroleum 
Hydrocarbons / 

PAH 

F2 and F3 
PAH Parameters: 

 (NAP, ACE, FLR, PHE, ANT, 
FLT, B(a)A,  B(b)F, B(a)P, 

B(a)P TPE, IACR) 

PAH Parameters: 
 (1-MNAP, 2-MNAP, NAP, 

ACE, FLR, PHE, ANT, 
ACR, FLT, PYR, B(a)A, 

CHR, B(a)A, B(b)F, B(j)F,  
B(b+j)F, B(a)P, D(ah)A, 

B(ghi)P, QN)  

3 Site Wide Dissolved 
Metals - 

Aluminum, Iron, 
Manganese, Chromium, 

Copper, Lithium, Selenium, 
and Zinc 

AEC   Area of Environmental Concern B(a)A      Benz(a) anthracene 
COC   Contaminant of Concern CHR Chrysene 
1-MNAP  1-Methylnaphthalene B(b)F      Benzo(b) fluoranthene 
2-MNAP   2-Methylnaphthalene B(j)F Benzo(j) fluoranthene 
NAP   Naphthalene B(b+j)F Benzo(b+j) fluoranthene 
ACE        Acenaphthene B(ghi)P Benzo(g,h,i)perylene 
FLR Fluorene B(a)P Benzo(a)pyrene 
PHE         Phenanthrene D(ah)A  Dibenz(a,h) anthracene 
ANT Anthracene QN Quinoline 
ACR Acridine  B(a)P TPE  Benzo(a)pyrene total potency equivalents 
FLT          Fluoranthene IACR       Index of Additive Cancer Risk 
PYR Pyrene   

                                                           
1 SNC-Lavalin Inc., 2018. DRAFT Supplemental Site Investigation and Remedial Options Analysis, Nanoose Transmitter (TX), 
Nanoose Bay, BC. March 9, 2018. 
2 SNC-Lavalin Inc., 2019. FINAL Supplemental Site Investigation and Remedial Options Analysis, Nanoose Transmitter (TX), 
Nanoose Bay, BC, March 31, 2019.  
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2.2 Potential Asbestos-Containing Materials 
In the 2004 Phase I ESA3 prepared by Keystone Environmental Ltd., it was reported that Jacques 
Whitford Environment Limited (JWEL) had identified the presence of asbestos-containing materials 
(ACM) within the bunker (i.e., the Former Transmitter Building) prior to its demolition in their 
Environmental Assessment Registration Form (EARF). A copy of this document has not been reviewed. 
JWEL was reported to have identified ACM consisting of pipe insulation, mechanical insulation, wall 
paneling and vinyl flooring within the bunker. All ACM’s were to be removed prior to deconstruction; 
however, no records of this work have been received. Therefore, the potential for ACM within any rubble 
from the deconstructed bunker exists. The JWEL EARF was reported to indicate that the facility was to 
be decommissioned in four phases as follows: 

1. Identification and removal of hazardous materials; 
2. Deconstruction and disposal of the structure; 
3. Demolition of the bunker foundation including full disposal at designated landfill and/or 

recycling site(s); and, 
4. Restoration of the Site.  

During the completion of the 2019 SSI and ROA, a debris unit was identified within the area of the 
former transmitter building (AEC 2) measuring approximately 1 m thick at a starting depth of between 
1.8 m and 2.4 m below ground surface (bgs). The debris consisted of a mixture of concrete, brick and 
rebar. 

Confirmation of the removal of ACM prior to the bunker demolition has not been located by the 
Department of National Defence (DND). As a result, the potential presence of ACM within the identified 
debris was determined to exist.  

3 Scope of Work 
The scope of the groundwater sampling and hazardous building materials investigation included: 

› Development of health and safety plan (HASP) and subcontractor documents; 
› Collection of groundwater samples during summer from all installed monitoring wells (August 

28 and 29, 2019); 
› Identify utilities using BC One-Call services and a 3rd party locating contractor (Kelly’s 1st Call 

Locating) at each proposed test-pit location to ensure that underground utilities were not 
damaged (or encountered); 

› Completion of a test-pitting program during a site visit on December 12, 2019, which included 
the advancement of six test-pits using a backhoe operated and provided by Knappett Industries 
(2006) Ltd., and sampling of any suspect ACM debris that was encountered; 

› Submission of groundwater samples to a Canadian Association for Laboratory Accreditation 
Inc. (CALA) certified laboratory (AGAT Laboratories) for selective analysis of contaminants of 

                                                           
3 Keystone Environmental Ltd., Phase I Environmental Site Assessment, Nanoose TX, CFB Esquimalt, Nanoose, BC. March 
2004.  
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concern (COC) including polycyclic aromatic hydrocarbons (PAH) and metals. Samples were 
shipped along with chain-of-custody documentation; 

› Suspect ACM samples were also submitted to AGAT Laboratories for analysis of asbestos; and 
› Preparation of this report. 

4 Regulatory Framework 
The Site is located on federal property and is operated under federal jurisdiction. The overall land use 
of the Site is considered to be commercial (CL) with CL guidelines being the primary criteria used to 
evaluate analytical results for groundwater samples collected at the Site. However, as a portion or all 
of the potential future land use is considered residential land use (RL), the federal RL guidelines have 
been included for comparison purposes. 

4.1 Groundwater Quality Standards and Guidelines 
Based on local topography, groundwater is anticipated to flow in a southeast direction, towards 
Nanoose Bay. The nearest down-gradient surface water receiving bodies is a small wetland and an 
unnamed stream located approximately 500 m southwest of the investigation area (located within the 
Site boundaries). The unnamed stream reportedly drains into Nanoose Creek.  

Although groundwater at the Site and in the surrounding area is not confirmed to be used as drinking 
water, drinking water (DW) standards were used as a conservative measure in the event that 
groundwater is developed in the future. Therefore, the Canadian Drinking Water Quality Guidelines 
(CDWQG) were considered applicable to groundwater at the Site. For the consideration of ecological 
receptors groundwater was compared to the Federal Interim Groundwater Quality Guideline (FIGQG) 
Tier 2 RL and CL, freshwater aquatic life (AW) guidelines. The FIGQG Tier 2 Water Use/Exposure 
Pathways of “Soil Organisms Direct Contact”, and “Freshwater Life” were applied.  

For comparison purposes, COCs in groundwater were also compared to the provincial Contaminated 
Sites Regulation4 (CSR) Freshwater AW and drinking water (DW) standards. Provincial drinking water 
standards were deemed applicable due to the application of Protocol 215, “Water Use Determination” 
and the protection of future drinking water resources. 

4.2 Asbestos Standards and Guidelines 
Federal and provincial regulations require that regulated building materials be properly identified and 
managed to prevent potential exposure to workers. These materials must be properly controlled, 

                                                           
4 Contaminated Sites Regulation (CSR), B.C. Reg. 375/96, including amendments up to B.C. Reg. 13/2019, January 24, 2019 
5 Protocol 21: Water Use Determination, Version 2.0, October 31, 2017 (effective November 1, 2017). 
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removed, and/or disposed of at a suitably permitted facility in accordance with the applicable federal 
and provincial regulations. The following federal and provincial regulations relate to these materials: 

4.2.1 Federal 
Various regulations made under the Canadian Environmental Protection Act (CEPA), S.C. 1999, c. 33, 
last amended on June 17, 2019, including specialized handling and/or disposal requirements for 
materials including lead, PCBs, mercury, halocarbons (ODS and Non-ODS), radiological sources 
and/or substances and solid/hazardous wastes. Regulations include the following: 

› Federal Halocarbon Regulations, 2003 (SOR/2003-289) and Regulations Amending the Federal 
Halocarbon Regulations, 2003 (SOR/2009-221) defines the use and handling of halocarbons 
(including ODS) in refrigeration, air-conditioning, fire-extinguishing, and solvent systems that 
are located on federal lands, or are owned by federal departments, boards, and agencies, 
Crown corporations, or federal works and undertakings; 

› Ozone-Depleting Substances and Halocarbon Alternatives Regulations (SOR/2016-137) 
defines the import, export, manufacture, use, sale and offer for sale of ODS; and 

› PCB Regulations (SOR/2008-273) defines PCBs containing materials and how they must be 
managed and disposed of. 

Regulations made under the Canadian Consumer Product Safety Act (CCPS), 2010, S.C. 2010, c. 21, last 
amended on December 12, 2016, including specialized handling and/or disposal requirements for 
materials including lead, and/or substances and solid/hazardous wastes. Regulations include the following:  

› Surface Coating Materials Regulations, SOR/2016-1936, requires the concentration of total lead 
present in a surface coating material to be not more than 90 mg/kg.  

Other federal regulations regarding specialized handling and/or disposal requirements for materials 
including lead, PCBs, mercury, halocarbons (ODS and Non-ODS), radiological sources and/or 
substances and solid/hazardous wastes. Regulations include the following: 

› Transportation of Dangerous Goods Act (TDGA), S.C. 1992, c. 34, last amended on January 1, 
2017, Transportation of Dangerous Goods Regulations (TDGR) (Canada), SOR/2001-286, June 
20, 2019, as amended, requires that radioactive materials must be transported in accordance 
with the provisions of the Act; 

› The Nuclear Safety and Control Act (1997, c.9), Nuclear Substances and Radiation 
Devices Regulations (SOR/2000-207) applies to nuclear substances and sealed sources, 
including devices such as smoke detectors; 

› Hazardous Products Act (HPA), (R.S. 1985, c. H-3), last amended on May 23, 2018, prohibits 
the sale or importation of urea formaldehyde foam insulation (UFFI) into Canada; 

› Human Resources Social Development Canada (HRSDC), Canada Labour Code (R.S.C., 1985, 
c. L-2, as amended up to December 13, 2018), Part II – Canada Occupational Health and 
Safety, Section 125.1 states it is the duty of employers that all hazardous substances in the 
workplace, including asbestos, be identified, controlled, and stored to minimize potential 
exposure to workers. Under the Canada Labour Code Part II definitions, a “hazardous 

                                                           
6  Available at http://laws-lois.justice.gc.ca/PDF/SOR-2016-193.pdf  

http://laws-lois.justice.gc.ca/PDF/SOR-2016-193.pdf
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substance” includes a controlled product and a chemical, biological, or physical agent that, by 
reason of a property that the agent possess, is hazardous to the safety or health of a person 
exposed to it; and 

› Canada Occupational Health and Safety Regulations (SOR/86-304), Part X – Hazardous 
Substances, as amended up to November 23, 2018. 

Provincial 

Provincial regulations include: 

› Workers Compensation Act, Occupational Health and Safety Regulation (OHSR), B.C. Reg. 
296/97, includes amendments up to B.C. Reg. 14/2019, June 3, 2019, requires that materials 
including any asbestos, lead, or other heavy metal or toxic substance, biological agents (i.e., 
rodent droppings), and flammable or explosive materials that may be handled, disturbed or 
removed during demolition must be identified and removed or safely contained prior to 
demolition. In addition, a copy of the observation report identifying these materials must be 
available at the work site; 

› Environmental Management Act (EMA), B.C. Reg. 13/2019 / effective January 24, 2019, Ozone 
Depleting Substances (ODS) and Other Halocarbons Regulation, BC Reg. 387/99, including 
amendments up to BC Reg. 317/2012, requires ODSs be recovered from equipment prior to 
disposal; and 

› Hazardous Waste Regulation (HWR), B.C. Reg. 63/88, including amendments up to B.C. Reg. 
243/2016, November 1, 2017, requires all Hazardous Wastes (HW) must be properly managed 
and disposed of. 

Asbestos 

We note that at the time of this report, the provincial OHSR defines an ACM as any manufactured 
article or other material which contains 0.5% or more asbestos by weight and vermiculite insulation 
containing any amount of asbestos.  

5 Methodology 
The dry season groundwater sampling and hazardous building materials investigation activities were 
undertaken at the Site between August and December 2019. Photographs taken during the field 
activities are provided in Attachment 1.  

5.1 Groundwater Monitoring, Well Purging and Sampling 
Groundwater monitoring for all 15 wells was completed on August 28, 2019. Due to the summer period 
and recent lack of precipitation, seven wells were completely dry and another six wells had 20 cm of 
water or less in the standpipe. As a result, groundwater samples could only be collected from two 
monitoring wells. Details of groundwater monitoring are presented on monitoring reports contained in 
Attachment 2. 
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Wells were purged and sampled on August 28 and 29, 2019, using Waterra tubing, bailers and 
supplies. Purging was carried out with Waterra tubing until a minimum of three well volumes of water 
was removed (one well volume is equal to the volume of water in the PVC pipe). After purging, each 
groundwater sample was collected directly into appropriate laboratory-prepared containers and 
corresponding preservatives were added. Groundwater samples were stored in ice-chilled coolers and 
submitted for analysis to AGAT for select analysis of PAH and dissolved metals. PAH samples were 
collected the day after purging using a bailer to obtain samples with minimal turbidity, and dissolved 
metals samples were field filtered prior to sample collection. 

5.2 Test-Pitting and Asbestos Sampling 
An authorized dig permit issued from DND personnel was obtained and all underground utilities were 
located at the Site using a private utility locator contractor (Kelly’s 1st Call Locating) on December 12, 
2019). The previous Phase 1 ESA (SNC-Lavalin, 2012) identified three registered archaeological Sites 
within the Site boundaries. The identified archaeological sites were determined to be outside of work 
areas and as such, archaeological monitoring was not required during the hazardous building materials 
investigation. 

On December 12, 2019, SNC-Lavalin directed the advancement of six test-pits (TP19-66 through 
TP19-71) by Knappett Industries (2006) Ltd., of Nanaimo, BC using a track mounted excavator. Test 
pits were advanced to depths between 1.8 – 2.1 m bgs depending on refusal due to concrete, rebar 
and other debris. Suspect ACM (i.e., floor tile grout – Photo 2 and black papery material – Photo 3)   
debris samples were collected directly from the excavator bucket. The SNC-Lavalin field personnel 
supervising this investigation has extensive training and experience in hazardous building materials 
assessments including AHERA asbestos inspection training. 

Soil conditions in each test-pit were logged in detail with respect to soil type, colour, density, moisture 
content, and apparent contamination (i.e., odour, staining). Detailed test-pit information such as soil 
stratigraphy, sample locations and debris sample descriptions are presented on the appended Test-Pit 
Logs, Attachment 3. 

17 suspect ACM debris samples were placed directly in sealable polyethylene bags, labelled and 
transported under chain of custody control to AGAT Laboratories in Burnaby BC, and analyzed for 
asbestos. Analysis of bulk samples for determination of asbestos content was performed using 
polarized light microscopy (PLM) procedures in accordance with the applicable regulations using the 
US Environmental Protection Agency (US EPA) Test Method EPA/600 R-93/116: Method for the 
Determination of Asbestos in Bulk Building Materials, June 1993. Positive stop testing methodology 
was employed for all asbestos samples submitted in which samples representing similar material are 
analyzed one at a time. If a sample exhibits a positive result for asbestos, the remaining samples are 
not analyzed and all similar samples are assumed to be asbestos-containing, including any previous 
non-asbestos similar samples that were analyzed prior to identifying the asbestos-containing sample. 
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5.3 Quality Assurance / Quality Control 
QA/QC measures were undertaken to ensure unbiased and representative sample collection and 
assess the repeatability and accuracy of laboratory analyses. SNC-Lavalin’s QA/QC measures 
included: 

› Completion of field sampling tasks in accordance with in-house written preferred operating 
procedures (POPs); 

› Variances between field procedures and POPs are noted; 
› Receipt of analytical data from the laboratory in digital format for direct input into a database; 
› Tabulation of the results directly from the database and checking with the printed final 

laboratory reports; and 
› Laboratory analytical precision of the groundwater and/or soil vapours samples was measured 

internally using replicate samples, and surrogate samples were analyzed to measures percent 
recovery as part of AGAT’s internal QA/QC program. 

6 Summary of Results 
The following presents the results of the dry season groundwater sampling and hazardous building 
materials investigation activities. Note that the attached tables show the analytical results for all site 
investigations completed by SNC-Lavalin to date. 

6.1 Hydrogeology 
The measured depths to water, excluding MW15-1D, ranged from 2.4 m (MW19-07S) to 5.5 m bgs 
(MW15-2D). This is significantly (> 1 m) lower than in previous monitoring events due to this event 
being in the peak of summer, and the Site seeing little precipitation in the several months prior. The 
depth to water in MW15-1D was 16.2 m bgs which is consistent with previous monitoring events, and 
only this well and MW15-2D had a significant water column greater than 1 m. 

Non-aqueous phase liquids were not observed in any monitoring wells. Based on the potentiometric 
groundwater elevations in the monitoring wells, the inferred groundwater flow direction in this area of 
the Site is towards the southeast.  

The monitoring report is provided in Attachment 2. 

6.2 Groundwater Analytical Results 
The two wells with sufficient water and recharge (MW15-1D and MW15-2D) were sampled on August 
28 and 29, 2019. The remaining 13 wells were unable to be purged and sampled due to being dry or 
having little water and insufficient recharge. 



 
 
 
 

 
Public Services and Procurement Canada – Page 9 of 11 Project 626268 
March 31, 2020   

 

 Infrastructure 

Groundwater samples were selectively analyzed for PAH and dissolved metals. The concentrations of 
dissolved metals in MW15-1D and MW15-2D were less than all applied standards and were consistent 
with past sampling events in each respective location. Additionally, for MW15-2D, all concentrations of 
PAH were less than laboratory detection limits which is also consistent with past sampling events.  

The analytical results, including all historical groundwater results, are presented in Tables 1 to 4, and 
on Drawings 626268-403 and 626268-404. The laboratory analytical reports are provided in  
Attachment 4. 

6.3 Soil Stratigraphy 
The general soil stratigraphy consisted of sand and gravel fill material underlain by dense silt and sand. 
At several locations the fill material was underlain by concrete, rebar and ceramic demolition debris 
below 1.2 m bgs. In general, the debris unit was observed to be approximately 1 m in thickness in the 
investigation locations where it was encountered, up to a depth of 2.1 m bgs (the maximum depth 
investigated).  

No visual or olfactory evidence of contamination was encountered at any of the test-pit locations. 
Detailed soil descriptions from the test-pitting programs are provided on the appended logs in 
Attachment 3.  

6.4 Asbestos 
The asbestos content in all 17 analysed samples was non-detectable. This confirms a content of less 
than 0.5% asbestos, and as such no samples are considered to be an ACM as per the provincial OHSR. 
The laboratory analytical results for asbestos are presented in the attached Table 5 including a detailed 
description of the sample type. The test-pit locations with debris analyzed for asbestos are presented 
on Drawing 626268-405. The laboratory analytical reports are provided in Attachment 4. 

7 Conclusion and Recommendations 
Based on the information presented in this report, the following key conclusions can be derived with 
respect to the investigation completed at the Site: 

› The groundwater table is lower at the Site during the dry season, inhibiting sampling and 
determination of seasonal groundwater quality variations. 

› The demolition debris unit is not considered to be ACM. 

If the debris unit is to be excavated, ongoing supervision of the excavation by appropriately trained 
personnel is recommended in order to identify any other potential ACM within the unit that was not 
previously sampled. Following debris unit removal, further assessment of the groundwater quality and 
delineation is recommended. 



 
 
 
 

 
Public Services and Procurement Canada – Page 10 of 11 Project 626268 
March 31, 2020   

 

 Infrastructure 

8 Notice to Reader 
This report has been prepared by SNC-Lavalin Inc. (SNC-Lavalin) for Canada, who has been party to 
the development of the scope of work for this project and understands its limitations. Copyright of this 
report vests with Her Majesty the Queen in Right of Canada. This report was prepared in accordance 
with a services contract between SNC-Lavalin and Canada, including General Conditions 2035 of the 
Standard Acquisition Clauses and Conditions (SACC) Manual. 

This report is intended to provide information to Canada to assist it in making business decisions. 
SNC-Lavalin are not a party to the various considerations underlying the business decisions and does 
not make recommendations regarding such business decisions. 

The findings, conclusions and recommendations in this report have been developed in a manner 
consistent with the level of skill normally exercised by environmental professionals currently practising 
under similar conditions in the area. The findings contained in this report are based, in part, upon 
information provided by others. If any of the information is inaccurate, modifications to the findings, 
conclusions and recommendations may be necessary. 

The findings, conclusions and recommendations presented by SNC-Lavalin in this report reflect and 
SNC-Lavalin’s best judgement based on the site conditions at the time of the site inspection on the 
date(s) set out in this report and on information available at the time of preparation of this report. They 
have been prepared for specific application to this site and are based, in part, upon visual observation 
of the site, subsurface investigation at discrete locations and depths, and specific analysis of specific 
materials as described in this report during a specific time interval. Substances other than those 
described may exist within the site, reported substance parameters may exist in areas of the site not 
investigated, and concentrations of substances greater or less than those reported may exist between 
sample locations. 

The findings and conclusions of this report are valid only as of the date of this report. If site conditions 
change, new information is discovered, or unexpected site conditions are encountered in future work, 
including excavations, borings, or other studies, the findings, conclusions and/or recommendations of 
this report should be re-evaluated. It is recommended that users of this report should engage a suitably 
qualified professional to assist in interpreting the significance, if any, of the findings. 
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TABLE 1: Summary of Analytical Results for Groundwater - Hydrocarbons

Monocyclic Aromatic Hydrocarbons Gross Parameters Petroleum Hydrocarbon Fractions
Sample EPH F2 F3 F4

Sample Sample Date Benzene Ethylbenzene Toluene Xylenes Styrene VHw6-10 VPHw EPHw10-19 LEPHw (C19-C32) F1- (>C10-C16) (>C16-C34) (>C34-C50)
Location ID (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
MW15-1S MW15-1S-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 100 < 100 < 1

MW15-A-150210 Duplicate < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
QA/QC RPD% * * * * * * * * * * * * * * *

MW15-1D MW15-1D-150211 2015 02 11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 - - - < 100 - - - < 1
MW15-2S MW15-2S-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-2D MW15-2D-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-3 MW15-3-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-4 MW15-4-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-5 MW15-5-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1

MW19-07S MW19-07S-190228/0301 2019 02 28/03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 250 220 - < 100 < 200 - - < 1
MW19-07D MW19-07D-190301 2019 03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 200 < 200 - < 100 < 200 - - < 1
MW19-08D MW19-08D-190301 2019 03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 200 < 200 - < 100 < 200 - - < 1
MW19-09S MW19-09S-190228/0301 2019 02 28/03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 200 < 200 - < 100 < 200 - - < 1

Federal Guideline
Canadian Drinking Water Quality Guidelines (CDWQG)a 5 1.6 24 20 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 15
FIGWQG Tier 2 Residential Land Use (RL)b 140 16,000 83 3,900 72 n/a n/a n/a n/a n/a 810 1,300 n/a n/a 340
FIGWQG Tier 2 Commercial Land Use (CL)b 690 41,000 83 18,000 72 n/a n/a n/a n/a n/a 9,100 1,300 n/a n/a 4,300
BC Standard

CSR Drinking Water (DW) 5 140 60 90 800 15,000d n/a 5,000d n/a n/a n/a n/a n/a n/a 95
CSR Aquatic Life (AW)c 400 2,000 5 300 720 15,000d 1,500 5,000d 500 n/a n/a n/a n/a n/a 34,000

Associated AGAT file(s): 15V943947, 15V944419, 19V442894.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
c  Standard to protect freshwater aquatic life.
d  Applicable at all sites irrespective of water use.

Methyl tert-
butyl ether 

[MTBE]
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TABLE 2: Summary of Analytical Results for Groundwater - Polycyclic Aromatic Hydrocarbons

Sample Location MW15-1S MW15-2S MW15-2D MW15-2D MW15-3 MW15-4 MW15-5 MW19-07S MW19-07D Federal Guideline BC Standard
Sample ID MW15-1S-150211 MW15-A-150211 MW15-2S-150211 MW15-2D-150211 MW15-2D-190829 MW15-3-150211 MW15-4-150211 MW15-5-150211 MW19-07S-190301 MW19-07D-190301 MW19-A-190301 QA/QC

Sample Date (yyyy mm dd) 2015 02 11 2015 02 11 2015 02 11 2015 02 11 2019 08 29 2015 02 11 2015 02 11 2015 02 11 2019 03 01 2019 03 01 Duplicate RPD %
Parameter Units Analytical Results Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.08 0.09 * n/a 1.1 1.1 80 10
Methylnaphthalene, 1- µg/L - - - - < 0.05 - - - 36.3 0.06 0.06 * n/a 180 180 5.5 n/a
Methylnaphthalene, 2- µg/L - - - - < 0.05 - - - 32.1 0.05 0.05 * n/a 180 180 15 n/a
Acenaphthylene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.02 < 0.05 < 0.05 < 0.05 < 0.02 < 0.02 < 0.02 * n/a 46 46 n/a n/a
Acenaphthene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.02 < 0.05 < 0.05 < 0.05 8.64 0.03 0.03 * n/a 5.8 5.8 250 60
Fluorene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.02 < 0.05 < 0.05 < 0.05 9.68 0.04 0.03 * n/a 3 3 150 120
Phenanthrene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.04 < 0.05 < 0.05 < 0.05 11.1 0.06 0.08 * n/a 0.4 0.4 n/a 3
Anthracene µg/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 1.87 0.02 0.03 * n/a 0.012 0.012 1,000 1
Acridine µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 1.85 < 0.05 < 0.05 * n/a 0.05 0.05 n/a 0.5
Fluoranthene µg/L < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 2.72 0.03 0.04 * n/a 0.04 0.04 150 2
Pyrene µg/L < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.02 < 0.02 < 0.02 3.57 0.04 0.05 * n/a 0.025 0.025 100 0.2
Benz(a)anthracene µg/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 1.21 0.01 0.02 * n/a 0.018 0.018 0.07 1
Chrysene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.01 < 0.05 < 0.05 < 0.05 1.09 0.01 0.03 * n/a 1.4 1.4 7 1
Benzo(b)fluoranthene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.01 < 0.05 < 0.05 < 0.05 0.41 < 0.01 0.01 * n/a n/a n/a 0.07 n/a
Benzo(j)fluoranthene µg/L - - - - < 0.01 - - - 0.24 < 0.01 0.02 * n/a 0.48 0.48 0.07 n/a
Benzo(b+j)fluoranthene µg/L - - - - < 0.01 - - - 0.65 < 0.01 0.03 * n/a 0.48 0.48 0.07 n/a
Benzo(k)fluoranthene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.01 < 0.05 < 0.05 < 0.05 0.30 < 0.01 0.01 * n/a 0.48 0.48 n/a n/a
Benzo(a)pyrene µg/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.74 < 0.01 0.02 * 0.04 0.015 0.015 0.01 0.1
Indeno(1,2,3-cd)pyrene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.01 < 0.05 < 0.05 < 0.05 0.19 < 0.01 0.01 * n/a 0.21 0.21 n/a n/a
Dibenz(a,h)anthracene µg/L < 0.05a < 0.05a < 0.05a < 0.05a < 0.01 < 0.05a < 0.05a < 0.05a 0.09 < 0.01 < 0.01 * n/a 0.26 0.26 0.01 n/a
Benzo(g,h,i)perylene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.01 < 0.05 < 0.05 < 0.05 0.24 < 0.01 0.01 * n/a 0.17 0.17 n/a n/a
Quinoline µg/L < 0.1a < 0.1a < 0.1a < 0.1a < 0.05 < 0.1a < 0.1a < 0.1a 2.89 < 0.05 < 0.05 * n/a 3.4 3.4 0.05 34

Associated AGAT file(s): 15V944419, 19V442894, 19V512465.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Laboratory detection limit exceeds regulatory standard/guideline.
b  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
c  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
d  Standard to protect freshwater aquatic life.
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TABLE 2 (Cont'd): Summary of Analytical Results for Groundwater - Polycyclic Aromatic Hydrocarbons

Sample Location MW19-08D MW19-09S Federal Guideline BC Standard
Sample ID MW19-08D-190301 MW19-09S-190301

Sample Date (yyyy mm dd) 2019 03 01 2019 03 01
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/L < 0.05 2.11 n/a 1.1 1.1 80 10
Methylnaphthalene, 1- µg/L < 0.05 0.63 n/a 180 180 5.5 n/a
Methylnaphthalene, 2- µg/L < 0.05 0.70 n/a 180 180 15 n/a
Acenaphthylene µg/L < 0.02 < 0.02 n/a 46 46 n/a n/a
Acenaphthene µg/L < 0.02 0.16 n/a 5.8 5.8 250 60
Fluorene µg/L < 0.02 0.27 n/a 3 3 150 120
Phenanthrene µg/L 0.05 0.78 n/a 0.4 0.4 n/a 3
Anthracene µg/L 0.01 0.22 n/a 0.012 0.012 1,000 1
Acridine µg/L < 0.05 < 0.05 n/a 0.05 0.05 n/a 0.5
Fluoranthene µg/L < 0.02 0.34 n/a 0.04 0.04 150 2
Pyrene µg/L < 0.02 0.47 n/a 0.025 0.025 100 0.2
Benz(a)anthracene µg/L < 0.01 0.19 n/a 0.018 0.018 0.07 1
Chrysene µg/L < 0.01 0.16 n/a 1.4 1.4 7 1
Benzo(b)fluoranthene µg/L < 0.01 0.06 n/a n/a n/a 0.07 n/a
Benzo(j)fluoranthene µg/L < 0.01 0.04 n/a 0.48 0.48 0.07 n/a
Benzo(b+j)fluoranthene µg/L < 0.01 0.10 n/a 0.48 0.48 0.07 n/a
Benzo(k)fluoranthene µg/L < 0.01 0.05 n/a 0.48 0.48 n/a n/a
Benzo(a)pyrene µg/L < 0.01 0.12 0.04 0.015 0.015 0.01 0.1
Indeno(1,2,3-cd)pyrene µg/L < 0.01 0.03 n/a 0.21 0.21 n/a n/a
Dibenz(a,h)anthracene µg/L < 0.01 0.01 n/a 0.26 0.26 0.01 n/a
Benzo(g,h,i)perylene µg/L < 0.01 0.04 n/a 0.17 0.17 n/a n/a
Quinoline µg/L < 0.05 < 0.05 n/a 3.4 3.4 0.05 34

Associated AGAT file(s): 15V944419, 19V442894, 19V512465.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Laboratory detection limit exceeds regulatory standard/guideline.
b  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
c  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
d  Standard to protect freshwater aquatic life.
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TABLE 3: Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-1S MW15-1D Federal Guideline BC Standard
Sample ID MW15-1S-150210 MW15-A-150210 QA/QC MW15-1S-160112 MW16-A-160112 QA/QC MW15-1S-180208 MW15-1S-190222 MW15-1S-190301 MW15-1D-150211 MW15-1D-190222 MW15-1D-190301 MW15-1D-190829

Sample Date (yyyy mm dd) 2015 02 10 Duplicate RPD % 2016 01 12 Duplicate RPD % 2018 02 08 2019 02 22 2019 03 01 2015 02 11 2019 02 22 2019 03 01 2019 08 29
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 7.3 7.3 * 7.3 7.3 * 7.2 6.3 6.4 7.3 7.7 7.7 7.33 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 84.5 84.7 0 136 135 1 70.4 59.6 66.3 213 116 123 117 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 188 101 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

74 86 15 23 30 26 1,290 10 4 3 3 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 24.9 25 0 37.3 36.9 1 18.8 16.4 18.6 58.7 31 32.8 30.2 n/a n/a n/a n/a n/a
Iron µg/L 33 43 * 13 16 * 2,330 654 677 < 10 < 10 22 21 300 300 300 n/a n/a
Magnesium mg/L 5.41 5.42 0 10.4 10.3 1 5.7 4.52 4.82 16.2 9.44 10.1 10.2 n/a n/a n/a n/a n/a
Manganese µg/L 1,070 1,080 1 417 413 1 1,720 1,020 1,510 261 47 18 < 1 20 n/a n/a n/a n/a
Potassium mg/L - - - 0.972 0.968 0 0.869 0.663 0.66 - 1.8 1.71 1.55 n/a n/a n/a n/a n/a
Sodium mg/L 15.7 16 2 8.32 8.26 1 11.5 16.7 20.9 15.3 13.1 13.6 11.8 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 * < 0.2 < 0.2 * < 0.2 < 0.2 < 0.2 0.5 < 0.2 < 0.2 < 0.2 6 2,000 2,000 6 90
Arsenic µg/L 0.2 0.4 * 0.3 0.3 * 1.1 0.6 0.6 1 1.0 1.4 1.3 10 5 5 10 50
Barium µg/L 20.5 22 7 18.9 18.9 0 36.2 23.2 28.8 20.1 8.7 12.0 8.8 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L 0.03 0.02 * < 0.01 < 0.01 * 0.09 0.02 0.01 < 0.01 < 0.01 < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 13 14 7 11 10 10 5 5 6 19 21 17 16 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

0.09 0.09 * 0.08 0.08 0.07 1.5 (H >30-<90)
0.09 0.09 * 0.05 0.10 0.01 2.5 (H >90-<150)

3.5 (H >150-<210)
0.01 4 (H >=210)

Chromium µg/L 0.6 0.8 * < 0.5 < 0.5 * 1.5 0.9 < 0.5 < 0.5 1.3 1.5 2.4 50 8.9 8.9 50 10
Cobalt µg/L 2.78 2.72 2 0.41 0.40 2 7.35 3.63 3.72 0.43 0.07 < 0.05 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 1,000 2 - 4 2 - 4 1,500 20 (H <50)

6.9 4.6 3.3 30 (H >50-<75)
2.7 10.9 * 40 (H >75-<100)

1.3 2.0 0.7 50 (H >100-<125)
1.7 1.6 * 60 (H >125-<150)

70 (H >150-<175)
80 (H >175-<200)

1.5 90 (H >=200)
Lead µg/L 5 1 - 7 1 - 7 10 40 (H<50)

< 0.05 0.08 * 0.93 0.05 < 0.05 50 (H 50-<100)
< 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 60 (H 100-<200)

< 0.05 110 (H 200-<300)
Lithium µg/L 0.7 0.7 * < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 0.8 0.7 < 0.5 0.6 n/a n/a n/a 8 n/a
Mercury µg/L < 0.01 < 0.01 * < 0.01 < 0.01 * 0.02 - - < 0.01 - - - 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.23 0.27 * 0.09 0.06 * 0.12 0.11 0.05 17.3 3.07 2.38 1.97 n/a 73 73 250 10,000
Nickel µg/L 3.4 n/a 25 - 150 25 - 150 80 250 (H 0-<60)

5.7 6.1 * 5.5 3.9 0.6 < 0.2 650 (H 60-<120)
3.4 3.4 * 0.4 1,100 (H 120-<180)

1.7 1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 * < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 1 1 10 20
Silver µg/L 0.03 0.04 * < 0.02 < 0.02 0.03 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L - - - - - - 105 103 103 - 200 185 200 n/a n/a n/a 2,500 n/a
Thallium µg/L 0.01 0.03 * 0.01 0.02 * < 0.01 0.03 0.03 < 0.01 0.02 0.01 < 0.01 n/a 0.8 0.8 n/a 3
Tin µg/L - - - - - - < 0.05 < 0.05 < 0.05 - 0.28 0.58 0.55 n/a n/a n/a 2,500 n/a
Titanium µg/L 3 2.8 7 1.7 1.9 * 25.1 5.9 4.1 0.9 2.2 1.7 1.5 n/a 100 100 n/a 1,000
Tungsten µg/L - - - - - - 0.38 < 0.01 < 0.01 - 0.69 0.56 - n/a n/a n/a 3 n/a
Uranium µg/L 0.07 0.07 0 0.02 0.02 * 0.15 0.04 0.03 0.95 1.13 1.03 0.97 20 15 15 20 85
Vanadium µg/L 1 1.2 * 0.6 0.7 * 5.4 2.4 0.9 2.5 3.1 2.5 2.4 n/a n/a n/a 20 n/a
Zinc µg/L 2 3 * 5 2 2 5,000 30 30 3,000 75 (H 0-<90)

150 (H 90-<100)
< 2 < 2 * 3 4 < 2 900 (H 100-<200)

< 2 1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894, 19V512465. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 3 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-2S MW15-2D Federal Guideline BC Standard
Sample ID MW15-2S-150210 MW15-2S-160113 MW15-2S-171030 MW15-2S-180208 MW18-A-180208 QA/QC MW15-2S-190222 MW15-2S-190228 MW15-2D-150210 MW15-2D-160113 MW15-2D-171030 MW15-2D-180208

Sample Date (yyyy mm dd) 2015 02 10 2016 01 13 2017 10 30 2018 02 08 Duplicate RPD % 2019 02 22 2019 02 28 2015 02 10 2016 01 13 2017 10 30 2018 02 08
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 8.1 7.1 - 7.7 7.7 0 7.1 7.7 8.8 8.3 - 6.9 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 146 88.1 51.1 96.1 68 34 45.8 43.3 146 132 124 130 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 352 < 2 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

12 2 8 3 * 2 3 6 < 2 6 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 42.1 25.7 14.1 29.1 18 47 11.4 10.8 33.9 29.3 27.6 29.6 n/a n/a n/a n/a n/a
Iron µg/L < 10 < 10 24,100 28,300 28,600 1 < 10 21 < 10 < 10 < 10 14 300 300 300 n/a n/a
Magnesium mg/L 10 5.81 3.87 5.7 5.59 2 4.2 3.97 14.9 14.3 13.3 13.6 n/a n/a n/a n/a n/a
Manganese µg/L 592 30 1,670 1,780 1,800 1 9 2 323 < 1 < 1 < 1 20 n/a n/a n/a n/a
Potassium mg/L - 0.794 13.1 0.515 0.471 9 0.285 0.189 - 0.823 0.628 0.621 n/a n/a n/a n/a n/a
Sodium mg/L 15.5 13.3 60.3 6.56 6.39 3 5.96 6.5 31.1 8.91 8.02 8.98 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 0.5 < 0.2 < 0.2 * < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 6 2,000 2,000 6 90
Arsenic µg/L 0.2 0.2 19.2 8.7 8.3 5 < 0.1 0.1 0.9 1.1 1.2 1.2 10 5 5 10 50
Barium µg/L 30.7 14.6 105 34.1 34.0 0 13.7 13.3 7.8 5.1 5.3 4.4 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 0.33 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 20 9 35 5 4 * 5 5 21 10 9 7 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

0.02 < 0.01 < 0.01 * 0.03 0.03 1.5 (H >30-<90)
0.1 < 0.01 0.02 < 0.01 0.03 < 0.01 2.5 (H >90-<150)

3.5 (H >150-<210)
4 (H >=210)

Chromium µg/L < 0.5 < 0.5 3.0 < 0.5 < 0.5 * < 0.5 < 0.5 2.4 1.1 1.2 1.0 50 8.9 8.9 50 10
Cobalt µg/L 3 0.06 13.0 10.1 9.95 1 < 0.05 < 0.05 0.64 < 0.05 < 0.05 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 0.6 0.4 1,000 2 - 4 2 - 4 1,500 20 (H <50)

< 0.2 < 0.2 * 30 (H >50-<75)
0.6 0.7 40 (H >75-<100)

< 0.2 50 (H >100-<125)
1.1 1.1 0.5 0.5 60 (H >125-<150)

70 (H >150-<175)
80 (H >175-<200)

90 (H >=200)
Lead µg/L < 0.05 < 0.05 5 1 - 7 1 - 7 10 40 (H<50)

< 0.05 0.12 < 0.05 < 0.05 * 50 (H 50-<100)
< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 60 (H 100-<200)

110 (H 200-<300)
Lithium µg/L 2.4 1.1 9.2 0.8 0.8 * 0.6 0.5 1.5 0.8 0.7 0.7 n/a n/a n/a 8 n/a
Mercury µg/L < 0.01 < 0.01 - < 0.01 < 0.01 * - - < 0.01 < 0.01 < 0.01 < 0.01 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.89 0.25 0.10 0.58 0.66 13 0.14 0.16 5.14 0.61 0.48 0.18 n/a 73 73 250 10,000
Nickel µg/L 29.3 2.5 2.1 n/a 25 - 150 25 - 150 80 250 (H 0-<60)

1.4 8.9 9.0 * 650 (H 60-<120)
10.7 2.5 0.2 0.2 0.2 1,100 (H 120-<180)

1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 1 1 10 20
Silver µg/L < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

0.02 0.02 < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L - - - 69.5 65.2 6 30.1 24.8 - - - 53.9 n/a n/a n/a 2,500 n/a
Thallium µg/L 0.02 0.02 0.03 < 0.01 < 0.01 * 0.03 0.02 < 0.01 < 0.01 < 0.01 < 0.01 n/a 0.8 0.8 n/a 3
Tin µg/L - - - < 0.05 < 0.05 * < 0.05 < 0.05 - - - < 0.05 n/a n/a n/a 2,500 n/a
Titanium µg/L 2.1 1.4 9.3 3.8 4.2 10 1.7 1.5 2.6 2.0 2.7 4.8 n/a 100 100 n/a 1,000
Tungsten µg/L - - - 0.29 0.11 90 < 0.01 0.04 - - - 0.35 n/a n/a n/a 3 n/a
Uranium µg/L 0.18 0.06 0.31 0.14 0.13 7 0.02 0.02 0.26 0.11 0.06 0.07 20 15 15 20 85
Vanadium µg/L < 0.5 0.6 5.1 1.1 1.2 * < 0.5 < 0.5 4.1 10.0 11.7 11.7 n/a n/a n/a 20 n/a
Zinc µg/L < 2 12 < 2 * 3 2 5,000 30 30 3,000 75 (H 0-<90)

3 150 (H 90-<100)
2 < 2 < 2 < 1 < 2 900 (H 100-<200)

1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894, 19V512465. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 3 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-2D (Cont'd) MW15-3 MW15-4 Federal Guideline BC Standard
Sample ID MW15-2D-190222 MW19-A-190222 QA/QC MW15-2D-190228 MW15-2D-190828/29 MW15-3-150210 MW15-3-160112 MW15-3-171026 MW15-3-180208 MW15-3-190222 MW15-3-190228 MW15-4-150210 MW15-4-160113

Sample Date (yyyy mm dd) 2019 02 22 Duplicate RPD % 2019 02 28 2019 08 28 2015 02 10 2016 01 12 2017 10 26 2018 02 08 2019 02 22 2019 02 28 2015 02 10 2016 01 13
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 7.1 7.1 0 7.7 7.45 7.6 8 8.1 7.1 7.2 7.6 7.5 7.5 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 115 115 0 122 111 58.6 46.9 17.2 20.1 52.9 52.7 125 161 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

2 < 2 * < 2 27 23 10 21 8 15 17 10 < 2 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 25.8 25.7 0 27.4 24.8 17.8 14.2 5.05 5.87 15.8 15.8 35.3 46.6 n/a n/a n/a n/a n/a
Iron µg/L < 10 < 10 * 25 31 261 321 329 2,980 17 21 < 10 10 300 300 300 n/a n/a
Magnesium mg/L 12.3 12.3 0 13 11.9 3.44 2.79 1.11 1.31 3.27 3.21 8.89 10.8 n/a n/a n/a n/a n/a
Manganese µg/L < 1 < 1 * < 1 19 596 155 128 233 294 5 204 3 20 n/a n/a n/a n/a
Potassium mg/L 0.523 0.551 5 0.462 0.541 - 0.293 0.591 0.414 0.355 0.223 - 1.12 n/a n/a n/a n/a n/a
Sodium mg/L 8.56 8.55 0 8.68 7.75 9.96 5.95 35.4 10.9 8.63 6.76 36.1 30.9 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 * < 0.2 < 0.2 < 0.2 < 0.2 0.3 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 6 2,000 2,000 6 90
Arsenic µg/L 1.1 0.9 20 1.1 1.1 0.4 0.3 1.4 1.2 0.1 0.1 0.2 0.3 10 5 5 10 50
Barium µg/L 4.0 4.1 2 4.3 4.6 7.8 12.5 12.6 5.0 7.6 8.6 28 24.5 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 * < 0.01 < 0.01 0.02 0.01 0.07 0.01 0.01 0.02 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 8 8 * 7 7 5 2 4 < 2 3 2 70 76 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 0.04 < 0.01 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

< 0.01 * 0.02 0.04 0.11 0.02 1.5 (H >30-<90)
< 0.01 0.02 < 0.01 0.08 2.5 (H >90-<150)

0.02 3.5 (H >150-<210)
4 (H >=210)

Chromium µg/L 1.0 0.9 * 0.9 1.0 0.7 < 0.5 1.2 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 8.9 8.9 50 10
Cobalt µg/L < 0.05 < 0.05 * < 0.05 0.10 3.67 1.04 1.82 1.95 0.68 < 0.05 1.41 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 0.7 0.8 1.2 1,000 2 - 4 2 - 4 1,500 20 (H <50)

0.4 0.7 0.7 30 (H >50-<75)
40 (H >75-<100)

0.7 16.2 * 0.3 0.8 1.1 50 (H >100-<125)
60 (H >125-<150)

0.9 70 (H >150-<175)
80 (H >175-<200)

90 (H >=200)
Lead µg/L < 0.05 0.07 0.06 5 1 - 7 1 - 7 10 40 (H<50)

< 0.05 < 0.05 < 0.05 50 (H 50-<100)
< 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 60 (H 100-<200)

110 (H 200-<300)
Lithium µg/L 0.8 0.8 * 0.5 0.8 0.7 < 0.5 1.7 < 0.5 < 0.5 < 0.5 2.2 1.8 n/a n/a n/a 8 n/a
Mercury µg/L - - - - - < 0.01 < 0.01 < 0.01 < 0.01 - - 0.01 < 0.01 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.43 0.49 13 0.67 0.21 0.51 0.19 0.20 0.12 0.16 0.12 0.26 0.15 n/a 73 73 250 10,000
Nickel µg/L 4.6 1.3 2.4 1.1 0.9 0.5 n/a 25 - 150 25 - 150 80 250 (H 0-<60)

0.3 0.3 * 0.4 650 (H 60-<120)
< 0.2 5.4 1.3 1,100 (H 120-<180)

1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 * < 0.5 0.6 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 1 1 10 20
Silver µg/L < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L 57.7 56.9 1 54.8 53.8 - - - 28.7 58.1 51.2 - - n/a n/a n/a 2,500 n/a
Thallium µg/L 0.03 0.03 * 0.01 < 0.01 < 0.01 0.02 0.02 < 0.01 0.03 0.02 < 0.01 0.02 n/a 0.8 0.8 n/a 3
Tin µg/L 0.05 < 0.05 * < 0.05 < 0.05 - - - < 0.05 < 0.05 < 0.05 - - n/a n/a n/a 2,500 n/a
Titanium µg/L 3.4 3.1 9 2.9 3.1 1.3 0.9 1.3 2.6 1.3 1.1 2 1.5 n/a 100 100 n/a 1,000
Tungsten µg/L < 0.01 < 0.01 * 0.30 - - - - 0.17 < 0.01 0.03 - - n/a n/a n/a 3 n/a
Uranium µg/L 0.07 0.07 0 0.06 0.05 0.05 0.02 0.21 0.05 0.04 0.03 0.21 0.22 20 15 15 20 85
Vanadium µg/L 13.2 12.2 8 11.7 15.6 0.9 1.5 1.1 1.1 0.7 < 0.5 0.6 < 0.5 n/a n/a n/a 20 n/a
Zinc µg/L < 2 < 2 2 < 2 6 < 2 5,000 30 30 3,000 75 (H 0-<90)

150 (H 90-<100)
4 3 * 4 < 2 3 < 2 900 (H 100-<200)

1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894, 19V512465. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 3 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-4 (Cont'd) MW15-5 MW18-06S MW18-06D Federal Guideline BC Standard
Sample ID MW15-4-180208 MW15-4-190222 MW15-4-190228 MW15-5-150210 MW15-5-160113 MW15-5-180208 MW15-5-190222 MW15-5-190301 MW18-6S-180208 MW18-06S-190222 MW18-06S-190228 MW18-6D-180208 MW18-06D-190222

Sample Date (yyyy mm dd) 2018 02 08 2019 02 22 2019 02 28 2015 02 10 2016 01 13 2018 02 08 2019 02 22 2019 03 01 2018 02 08 2019 02 22 2019 02 28 2018 02 08 2019 02 22
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 6.7 7.1 7.6 7.8 - 6.9 - 7.9 7.1 8.2 7.4 7.5 8.2 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 118 117 121 65.2 201 83.3 93.1 80.8 103 136 128 168 131 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 24 19 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

2 4 < 2 71 55 28 7 4 2 5 6 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 31.1 31.4 32.6 19.5 52.1 26.3 24.8 22.7 30.9 37.9 35.9 48 35.6 n/a n/a n/a n/a n/a
Iron µg/L < 10 < 10 < 10 37 10 165 73 76 < 10 < 10 < 10 < 10 < 10 300 300 300 n/a n/a
Magnesium mg/L 9.69 9.26 9.67 4.02 17.2 4.29 7.57 5.86 6.26 10 9.34 11.6 10.2 n/a n/a n/a n/a n/a
Manganese µg/L < 1 < 1 < 1 281 5,250 1,680 305 1,170 62 80 71 192 < 1 20 n/a n/a n/a n/a
Potassium mg/L 0.775 0.653 0.566 - 5.82 2.07 3.39 2.26 2.51 1.86 1.63 1.79 1.44 n/a n/a n/a n/a n/a
Sodium mg/L 33 31.8 33.4 4.25 5.76 2.55 3.32 2.54 44.2 19.1 17.2 16.1 13 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 1.0 0.3 0.3 0.5 0.2 6 2,000 2,000 6 90
Arsenic µg/L 0.3 0.3 0.2 < 0.1 0.3 0.2 0.2 0.1 1.2 0.8 0.8 0.6 1.0 10 5 5 10 50
Barium µg/L 19.0 16.8 18.9 10.9 64.1 29.8 32.2 24.4 18.2 29.7 29.3 13.3 15.3 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 < 0.01 0.01 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 78 77 81 7 13 5 8 8 55 19 17 44 11 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

0.07 0.05 0.06 1.5 (H >30-<90)
< 0.01 0.11 0.02 0.06 < 0.01 < 0.01 0.01 0.02 2.5 (H >90-<150)

0.16 < 0.01 3.5 (H >150-<210)
4 (H >=210)

Chromium µg/L < 0.5 < 0.5 < 0.5 < 0.5 0.9 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 1.5 50 8.9 8.9 50 10
Cobalt µg/L < 0.05 < 0.05 < 0.05 1.56 0.79 0.87 0.14 0.32 0.17 0.09 0.07 0.32 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 1,000 2 - 4 2 - 4 1,500 20 (H <50)

1.5 30 (H >50-<75)
2.0 3.1 1.7 40 (H >75-<100)

0.6 0.5 0.4 1.1 50 (H >100-<125)
0.7 0.5 0.8 60 (H >125-<150)

2.2 70 (H >150-<175)
80 (H >175-<200)

6.0 90 (H >=200)
Lead µg/L 5 1 - 7 1 - 7 10 40 (H<50)

< 0.05 < 0.05 < 0.05 < 0.05 50 (H 50-<100)
< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 60 (H 100-<200)

0.05 110 (H 200-<300)
Lithium µg/L 1.2 1.3 1.6 1.6 0.8 < 0.5 < 0.5 < 0.5 9.2 3.0 2.5 0.9 1.2 n/a n/a n/a 8 n/a
Mercury µg/L < 0.01 - - < 0.01 < 0.01 < 0.01 - - < 0.01 - - < 0.01 - 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.09 0.13 0.14 0.06 0.14 < 0.05 0.13 0.07 13.7 11.2 10.0 6.48 3.88 n/a 73 73 250 10,000
Nickel µg/L n/a 25 - 150 25 - 150 80 250 (H 0-<60)

0.7 0.8 3 1.4 1.1 0.7 1.0 650 (H 60-<120)
0.6 0.4 < 0.2 1.0 0.2 1,100 (H 120-<180)

4.8 1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 1.3 0.7 0.8 1.6 0.7 50 1 1 10 20
Silver µg/L 0.02 < 0.02 < 0.02 < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L 130 145 132 - - 142 197 180 102 127 104 148 105 n/a n/a n/a 2,500 n/a
Thallium µg/L < 0.01 0.03 0.01 < 0.01 0.04 < 0.01 0.03 0.01 < 0.01 0.04 0.02 < 0.01 0.05 n/a 0.8 0.8 n/a 3
Tin µg/L < 0.05 < 0.05 < 0.05 - - < 0.05 0.73 < 0.05 < 0.05 0.11 < 0.05 < 0.05 < 0.05 n/a n/a n/a 2,500 n/a
Titanium µg/L 3.7 2.1 1.9 3.3 1.7 3.5 2.0 1.9 3.3 2.4 1.8 3.1 2.6 n/a 100 100 n/a 1,000
Tungsten µg/L 0.14 < 0.01 0.01 - - 0.11 < 0.01 0.02 0.17 0.22 0.65 0.13 < 0.01 n/a n/a n/a 3 n/a
Uranium µg/L 0.05 0.06 0.05 0.05 0.17 0.02 0.02 0.02 4.54 2.91 2.11 1.49 1.39 20 15 15 20 85
Vanadium µg/L < 0.5 < 0.5 < 0.5 < 0.5 0.5 < 0.5 < 0.5 < 0.5 0.8 0.8 < 0.5 0.9 0.8 n/a n/a n/a 20 n/a
Zinc µg/L 9 7 5 5,000 30 30 3,000 75 (H 0-<90)

7 150 (H 90-<100)
< 2 2 < 2 < 2 < 2 < 2 < 2 < 2 900 (H 100-<200)

4 1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894, 19V512465. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 3 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW18-06D (Cont'd) MW19-07S MW19-07D MW19-08D MW19-09S Federal Guideline BC Standard
Sample ID MW18-06D-190228 MW19-07S-190228 MW19-07D-190301 MW19-A-190301 QA/QC MW19-08D-190301 MW19-09S-190228

Sample Date (yyyy mm dd) 2019 02 28 2019 02 28 2019 03 01 Duplicate RPD % 2019 03 01 2019 02 28
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 7.4 8.2 7.7 7.7 * 6.9 7.6 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 125 211 180 183 2 192 99.3 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 6 6 * 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

10 876 9 73 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 34.9 84.4 53.8 54.3 1 56.2 35 n/a n/a n/a n/a n/a
Iron µg/L 14 17 49 20 * 16 17 300 300 300 n/a n/a
Magnesium mg/L 9.31 0.083 11.2 11.4 2 12.6 2.89 n/a n/a n/a n/a n/a
Manganese µg/L < 1 < 1 1,400 1,420 1 1,310 125 20 n/a n/a n/a n/a
Potassium mg/L 1.34 4.87 1.73 1.8 4 2.71 2.32 n/a n/a n/a n/a n/a
Sodium mg/L 12.8 51.8 40.5 41.6 3 23.6 18 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L 0.2 2.0 0.9 0.9 * 0.2 0.5 6 2,000 2,000 6 90
Arsenic µg/L 0.9 3.2 2.2 2.1 5 1.1 0.8 10 5 5 10 50
Barium µg/L 13.9 13.5 14.7 14.6 1 24.7 16.7 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 11 14 36 35 3 16 10 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

1.5 (H >30-<90)
< 0.01 0.03 2.5 (H >90-<150)

0.03 0.04 * 0.05 3.5 (H >150-<210)
0.02 4 (H >=210)

Chromium µg/L 1.1 14.0 < 0.5 < 0.5 * < 0.5 0.7 50 8.9 8.9 50 10
Cobalt µg/L < 0.05 0.38 2.27 2.36 4 2.45 1.11 n/a n/a n/a 20d 40
Copper µg/L 1,000 2 - 4 2 - 4 1,500 20 (H <50)

30 (H >50-<75)
1.9 40 (H >75-<100)

50 (H >100-<125)
0.7 60 (H >125-<150)

1.3 70 (H >150-<175)
2.9 2.6 11 80 (H >175-<200)

9.3 90 (H >=200)
Lead µg/L 5 1 - 7 1 - 7 10 40 (H<50)

< 0.05 50 (H 50-<100)
< 0.05 < 0.05 < 0.05 * < 0.05 60 (H 100-<200)

< 0.05 110 (H 200-<300)
Lithium µg/L 1.2 0.5 2.0 1.5 * 1.8 9.4 n/a n/a n/a 8 n/a
Mercury µg/L - - - - - - - 1 0.026 0.026 1 0.25
Molybdenum µg/L 3.92 4.80 15.8 15.7 1 10.5 1.72 n/a 73 73 250 10,000
Nickel µg/L n/a 25 - 150 25 - 150 80 250 (H 0-<60)

3.5 650 (H 60-<120)
< 0.2 1,100 (H 120-<180)

2.9 5.4 5.4 0 4.9 1,500 (H >=180)
Selenium µg/L < 0.5 1.1 0.6 0.6 * 0.5 < 0.5 50 1 1 10 20
Silver µg/L < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 15 (H >100)
Strontium µg/L 90.9 228 161 163 1 230 199 n/a n/a n/a 2,500 n/a
Thallium µg/L 0.01 0.02 0.02 0.02 * 0.02 0.02 n/a 0.8 0.8 n/a 3
Tin µg/L 0.13 1.75 0.36 0.38 5 0.79 0.31 n/a n/a n/a 2,500 n/a
Titanium µg/L 2.3 1.4 1.9 2.1 * 2.9 1.6 n/a 100 100 n/a 1,000
Tungsten µg/L 0.10 0.44 < 0.01 0.12 * 0.14 0.08 n/a n/a n/a 3 n/a
Uranium µg/L 1.09 0.03 2.14 2.17 1 1.19 0.58 20 15 15 20 85
Vanadium µg/L 0.7 13.2 2.1 1.5 * 0.6 1.3 n/a n/a n/a 20 n/a
Zinc µg/L 5,000 30 30 3,000 75 (H 0-<90)

114 150 (H 90-<100)
3 4 4 * 5 900 (H 100-<200)

3 1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894, 19V512465. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 4: Summary of Analytical Results for Groundwater - Volatile Organic Compounds

Sample Location MW15-2S MW15-2D MW15-5 Federal Guideline BC Standard
Sample ID MW15-2S-150210 MW15-2D-150210 MW15-5-150210

Sample Date (yyyy mm dd) 2015 02 10 2015 02 10 2015 02 10
Parameter Units Analytical Results

Volatile Organic Compounds
Bromodichloromethane µg/L < 1 < 1 < 1 n/a 8,500 8,500 100 n/a
Bromoform µg/L < 1 < 1 < 1 n/a 380 3,700 100 n/a
Bromomethane µg/L < 1 < 1 < 1 n/a 5.6 33 5.5 n/a
Carbon tetrachloride µg/L < 0.5 < 0.5 < 0.5 2 0.56 6.8 2 130
Chlorobenzene µg/L < 1 < 1 < 1 30 1.3 1.3 80 13
Chloroethane µg/L < 1 < 1 < 1 n/a n/a n/a n/a n/a
Chloroform µg/L < 1 < 1 < 1 n/a 1.8 1.8 100 20
Chloromethane µg/L < 1 < 1 < 1 n/a n/a n/a n/a n/a
Dibromochloromethane µg/L < 1 < 1 < 1 n/a 1,100 10,000 100 n/a
1,2-Dibromoethane µg/L < 0.3a < 0.3a < 0.3a n/a 0.25 5.1 0.5 n/a
1,2-Dichlorobenzene µg/L < 0.5 < 0.5 < 0.5 3 0.7 0.7 200 7
1,3-Dichlorobenzene µg/L < 0.5 < 0.5 < 0.5 n/a 150 150 n/a 1,500
1,4-Dichlorobenzene µg/L < 0.5 < 0.5 < 0.5 1 26 26 5 260
1,1-Dichloroethane µg/L < 1 < 1 < 1 n/a 320 6,600 30 n/a
1,2-Dichloroethane µg/L < 1 < 1 < 1 5 10 100 5 1,000
1,1-Dichloroethylene µg/L < 1 < 1 < 1 14 39 490 14 n/a
cis-1,2-Dichloroethylene µg/L < 1 < 1 < 1 n/a 1.6 30 8 n/a
trans-1,2-Dichloroethylene µg/L < 1 < 1 < 1 n/a 1.6 30 80 n/a
Dichloromethane µg/L < 1 < 1 < 1 50 98 98 50 980
1,2-Dichloropropane µg/L < 1 < 1 < 1 n/a 16 330 4.5 n/a
cis-1,3-Dichloropropene µg/L < 1 < 1 < 1 n/a n/a n/a 1.5 n/a
trans-1,3-Dichloropropene µg/L < 1 < 1 < 1 n/a n/a n/a 1.5 n/a
Methyl ethyl ketone µg/L < 10 < 10 < 10 n/a 150,000 150,000 2,500 n/a
Methyl isobutyl ketone µg/L < 10 < 10 < 10 n/a 58,000 58,000 n/a n/a
1,1,1,2-Tetrachloroethane µg/L < 1 < 1 < 1 n/a 3.4 66 6 n/a
1,1,2,2-Tetrachloroethane µg/L < 1a < 1a < 1a n/a 3.2 63 0.8 n/a
Tetrachloroethylene µg/L < 1 < 1 < 1 10 110 110 30 1,100
Total Trihalomethanes µg/L < 2 < 2 < 2 100 n/a n/a 100 n/a
1,2,4-Trichlorobenzene µg/L < 1 < 1 < 1 n/a 24 24 5.5 240
1,1,1-Trichloroethane µg/L < 1 < 1 < 1 n/a 640 1,100 8,000 n/a
1,1,2-Trichloroethane µg/L < 1 < 1 < 1 n/a 4.7 91 3 n/a
Trichloroethylene µg/L < 1 < 1 < 1 5 20 29 5 200
Trichlorofluoromethane µg/L < 1 < 1 < 1 n/a n/a n/a 1,000 n/a
Vinyl chloride µg/L < 1 < 1 < 1 2 1.1 13 2 n/a

Associated AGAT file(s): 15V943947.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Laboratory detection limit exceeds regulatory standard/guideline.
b  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
c  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
d  Standard to protect freshwater aquatic life.
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TABLE 5: Summary of Analytical Results for Asbestos Samples

Sample Depth
Sample Sample Date Interval Type of

Location ID (yyyy mm dd) (m) Sample %
TP19-66 TP19-66-01a 2019 12 12 1.5 - 1.7 white tile, grey grout, grey concrete not detected

TP19-66-01b 2019 12 12 1.5 - 1.7 white tile, grey grout, grey concrete not detected
TP19-66-01c 2019 12 12 1.5 - 1.7 white tile, grey grout, grey concrete not detected
TP19-66-02a 2019 12 12 1.7 - 1.8 grey porous concrete not detected
TP19-66-02b 2019 12 12 1.7 - 1.8 grey porous concrete not detected
TP19-66-02c 2019 12 12 1.7 - 1.8 grey porous concrete not detected
TP19-66-03 2019 12 12 1.8 - 2.0 tan tile, brown grout not detected

TP19-68 TP19-68-01a 2019 12 12 1.4 - 1.5 grey mortar not detected
TP19-68-01b 2019 12 12 1.4 - 1.5 grey mortar not detected
TP19-68-01c 2019 12 12 1.4 - 1.5 grey mortar not detected
TP19-68-02a 2019 12 12 1.5 - 1.7 light orange brick not detected
TP19-68-02b 2019 12 12 1.5 - 1.7 light orange brick not detected
TP19-68-02c 2019 12 12 1.5 - 1.7 light orange brick not detected

TP19-69 TP19-69-01a 2019 12 12 1.5 - 1.7 black brittle papery layers not detected
TP19-69-01b 2019 12 12 1.5 - 1.7 black brittle papery layers not detected
TP19-69-01c 2019 12 12 1.5 - 1.7 black brittle papery layers not detected

TP19-71 TP19-71-01 2019 12 12 1.7 - 1.8 grey concrete not detected

Associated AGAT file(s): 19V557561.
All terms defined within the body of SNC-Lavalin's report.

Bulk 
Asbestos

 SNC-LAVALIN INC.  Page 1 of 1

 626268 / 2020 01 07
 Table 5.xlsx

 QAQC: CWM 2020 01 07 



 
 

 

 
Drawings 
› 626268-401 – Location Plan 
› 626268-402 – Wide Area Site Plan 
› 626268-403 – Analytical Results for Groundwater – Federal Standards 
› 626268-404 – Analytical Results for Groundwater – Provincial Standards 
› 626268-405 – Debris Unit – Results for Asbestos Containing Material 
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Attachment 1 
Photographs 

  



 
 
 

Project 626268 

 

Photograph 1: View of brick debris at TP19-68. 

 Photograph 2: Ceramic floor tile. 

 



 
 
 

Project 626268 

 

Photograph 3: Black papery material identified at TP19-69. 

 
Photograph 4: View of concrete brick debris. 



 
 
 

Project 626268 

 
Photograph 5: View of mixed debris present in TP19-69. 
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MONITORING REPORT

Project No.: 626268
Date: 2019-08-28
Observer: CWM
Weather: 28°C Sunny
Time: 00:00:00
Approved by: TP

Public Services and Procurement Canada
Nanaimo Transmitter
Nanoose Bay, BC

Apparent Calculated
Monitoring Reference Depth to NAPL Depth to Potentiometric Depth to Vapour

Well Elevation1 NAPL2 Thickness3 Water  Elevation3  Bottom Conc.4 Time Comments
No. (m) (m) (mm) (m) (m) (m) (ppm)

MW15-1S 110.625 - 0 3.730 106.90 3.82 - 15:40 *
MW15-1D 110.582 - 0 16.204 94.38 17.43 - 15:50
MW15-2S 109.940 - 0 3.302 106.64 3.41 - 11:50 *
MW15-2D 109.860 - 0 5.524 104.34 6.68 - 11:30 *
MW15-3 109.903 - 0 3.492 106.41 3.60 - 14:00 *
MW15-4 109.102 - 0 4.968 104.13 5.17 - 14:55 *
MW15-5 107.022 - 0 3.405 103.62 3.50 - 14:25 *
MW18-06S 107.126 - - - - 2.66 - 11:00 *Dry
MW18-06D 107.177 - - - - 5.95 - 11:10 *Dry
MW19-07S 110.095 - 0 2.395 107.70 2.42 - 13:35 *
MW19-07D 110.092 - - - - 5.48 - 13:30 *Dry
MW19-08S 110.167 - - - - 2.24 - 12:55 *Dry
MW19-08D 110.125 - - - - 6.05 - 12:40 *Dry
MW19-09S 110.269 - - - - 2.23 - 13:15 *Dry
MW19-09D 110.272 - - - - 5.08 - 13:20 *Dry

NOTES: *Waterra in well during measurements.

1  Reference Elevation is a mark on the rim of the monitoring well standpipe surveyed with respect to Geodetic Datum.
2 Non-Aqueous Phase Liquid
3 NAPL specific gravity assumed to be 0.8
4 1% LEL is approximately equivalent to 110 ppm.
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SAND, silty, gravelly, fine to coarse, subrounded, brown,
medium dense, moist, rootlets.

SILT and SAND, some clay, grey-brown, medium dense,
moist.
Below 1.2 m - rebar, concrete, metal, concrete with ceramic
tile, wires.

Bottom of hole at 2.1 m.
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104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: SW

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
CP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 12 12

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458689.047 Easting:  410762.576

Water Level 1
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NAPL
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Test Pit No. : TP19-66

Knappett Industries
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SAND, silty, gravelly.

At 0.3 m - black shiny, hard layer.

Between 0.6 m and 0.9 m - grey-brown, metal debris.

SAND and GRAVEL, subrounded, some silt, brown.

Bottom of hole at 1.8 m.
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Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: SW

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
CP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 12 12

Water/NAPL Levels
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Test Pit No. : TP19-67
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SAND, silty, gravelly, fine to coarse, subrounded, brown,
medium dense, moist.

Below 1.2 m - debris, metal pipe scrap, metal, rebar.

Bottom of hole at 1.8 m.
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Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: SW

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
CP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 12 12

Water/NAPL Levels
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Water Level 1
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n/a

Test Pit No. : TP19-68

Knappett Industries
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SAND, silty, gravelly, fine to coarse, subrounded, brown,
medium dense, moist.

Below 1.2 m - debris, concrete, rebar, metal, black papery
debris.

Bottom of hole at 1.8 m.
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(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: SW

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
CP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 12 12

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458697.545 Easting:  410746.381

Water Level 1

Water Level 2

NAPL

NAPL

Excavator
n/a
none/none

n/a

n/a
n/a

Test Pit No. : TP19-69

Knappett Industries

Reading within
indicated scale
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SAND, silty, gravelly, fine to coarse, subrounded, brown,
medium dense.

SAND, coarse grained, silty, gravelly, orange-brown, loose,
moist.

Bottom of hole at 2.1 m.

Soil Description S
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Soil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: SW

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
CP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 12 12

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458692.823 Easting:  410777.380

Water Level 1

Water Level 2

NAPL

NAPL

Excavator
n/a
none/none

n/a

n/a
n/a

Test Pit No. : TP19-70

Knappett Industries

Reading within
indicated scale
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SAND, silty, gravelly, fine to coarse, subrounded, brown,
medium dense, moist, rootlets.

Below 0.5 m - no rootlets.

SILT and SAND, some clay, some gravel, fine to coarse,
grey-brown, medium dense, moist.
Below 1.2 m - rebar, concrete rubble.

Bottom of hole at 1.9 m.

71-01

Soil Description S
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Soil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: SW

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
CP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 12 12

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458679.782 Easting:  410772.392

Water Level 1

Water Level 2

NAPL

NAPL

Excavator
n/a
none/none

n/a

n/a
n/a

Test Pit No. : TP19-71

Knappett Industries

Reading within
indicated scale
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Attachment 4 
Laboratory Analytical Reports 

 



CLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)
219-800 BURRARD ST
VANCOUVER, BC   V6Z 0B9   
604-671-1831

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Dana Solari, Lab ReporterTRACE ORGANICS REVIEWED BY:

Dana Solari, Lab ReporterWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 12

Sep 09, 2019

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (778) 452-4000

19V512465AGAT WORK ORDER:

ATTENTION TO: Ian Mace

PROJECT: 626268/667966

Laboratories (V1) Page 1 of 12

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 1:     Sample receipt temperature:  3°C

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



MW15-2D-

190829SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2019-08-29DATE SAMPLED:

487098G / S RDLUnitParameter

<0.05Naphthalene 0.05µg/L

<0.05Quinoline 0.05µg/L

<0.02Acenaphthylene 0.02µg/L

<0.02Acenaphthene 0.02µg/L

<0.02Fluorene 0.02µg/L

<0.04Phenanthrene 0.04µg/L

<0.01Anthracene 0.01µg/L

<0.05Acridine 0.05µg/L

<0.02Fluoranthene 0.02µg/L

<0.02Pyrene 0.02µg/L

<0.01Benzo(a)anthracene 0.01µg/L

<0.01Chrysene 0.01µg/L

<0.01Benzo(b)fluoranthene 0.01µg/L

<0.01Benzo(j)fluoranthene 0.01µg/L

<0.01Benzo(k)fluoranthene 0.01µg/L

<0.01Benzo(a)pyrene 0.01µg/L

<0.01Indeno(1,2,3-c,d)pyrene 0.01µg/L

<0.01Dibenzo(a,h)anthracene 0.01µg/L

<0.01Benzo(g,h,i)perylene 0.01µg/L

<0.051-Methylnaphthalene 0.05µg/L

<0.052-Methylnaphthalene 0.05µg/L

<0.01Benzo(b+j)fluoranthene 0.01µg/L

Acceptable LimitsUnitSurrogate

106Naphthalene - d8 % 50-130

902-Fluorobiphenyl % 50-130

80P-Terphenyl - d14  % 60-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-08-30

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)

AGAT WORK ORDER: 19V512465

DATE REPORTED: 2019-09-09

PROJECT: 626268/667966

Public Works PAH in Water Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 12



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-08-30

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)

AGAT WORK ORDER: 19V512465

DATE REPORTED: 2019-09-09

PROJECT: 626268/667966

Public Works PAH in Water Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

487098 LEPH & HEPH results have been corrected for PAH contributions.

Analysis performed at AGAT Vancouver (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 12



MW15-2D-

190828

MW15-1D-

190829SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2019-08-282019-08-29DATE SAMPLED:

487096 487097G / S RDLUnitParameter

3 27Aluminum Dissolved 2µg/L

<0.2 <0.2Antimony Dissolved 0.2µg/L

1.3 1.1Arsenic Dissolved 0.1µg/L

8.8 4.6Barium Dissolved 0.2µg/L

<0.01 <0.01Beryllium Dissolved 0.01µg/L

<0.05 <0.05Bismuth Dissolved 0.05µg/L

16 7Boron Dissolved 2µg/L

0.01 <0.01Cadmium Dissolved 0.01µg/L

30200 24800Calcium Dissolved 50µg/L

2.4 1.0Chromium Dissolved 0.5µg/L

<0.05 0.10Cobalt Dissolved 0.05µg/L

0.7 0.8Copper Dissolved 0.2µg/L

21 31Iron Dissolved 10µg/L

<0.05 <0.05Lead Dissolved 0.05µg/L

0.6 0.8Lithium Dissolved 0.5µg/L

10200 11900Magnesium Dissolved 50µg/L

<1 19Manganese Dissolved 1µg/L

1.97 0.21Molybdenum Dissolved 0.05µg/L

<0.2 0.4Nickel Dissolved 0.2µg/L

1550 541Potassium Dissolved 50µg/L

<0.5 0.6Selenium Dissolved 0.5µg/L

5390 10900Silicon Dissolved 50µg/L

<0.02 <0.02Silver Dissolved 0.02µg/L

11800 7750Sodium Dissolved 50µg/L

200 53.8Strontium Dissolved 0.1µg/L

2160 1440Sulphur Dissolved 500µg/L

<0.01 <0.01Thallium Dissolved 0.01µg/L

0.55 <0.05Tin Dissolved 0.05µg/L

1.5 3.1Titanium Dissolved 0.5µg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-08-30

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)

AGAT WORK ORDER: 19V512465

DATE REPORTED: 2019-09-09

PROJECT: 626268/667966

Public Works Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 12



MW15-2D-

190828

MW15-1D-

190829SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2019-08-282019-08-29DATE SAMPLED:

487096 487097G / S RDLUnitParameter

0.97 0.05Uranium Dissolved 0.01µg/L

2.4 15.6Vanadium Dissolved 0.5µg/L

<2 <2Zinc Dissolved 2µg/L

<0.1 <0.1Zirconium Dissolved 0.1µg/L

117000 111000Hardness (calc) 100ug CaCO3/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-08-30

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)

AGAT WORK ORDER: 19V512465

DATE REPORTED: 2019-09-09

PROJECT: 626268/667966

Public Works Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 12



Public Works PAH in Water Low Level

Naphthalene 71706 W-MS1 1.10 1.02 7.5% < 0.05 97% 80% 120% 90% 50% 130%

Quinoline 71706 W-MS1 1.35 1.40 3.6% < 0.05 99% 80% 120% 108% 50% 130%

Acenaphthylene 71706 W-MS1 1.05 1.00 4.9% < 0.02 100% 80% 120% 84% 50% 130%

Acenaphthene 71706 W-MS1 1.10 1.06 3.7% < 0.02 101% 80% 120% 88% 50% 130%

Fluorene
 

71706 W-MS1 0.97 0.93 4.2% < 0.02 101% 80% 120% 78% 50% 130%

Phenanthrene 71706 W-MS1 1.04 0.99 4.9% < 0.04 100% 80% 120% 84% 60% 130%

Anthracene 71706 W-MS1 1.14 1.08 5.4% < 0.01 99% 80% 120% 91% 60% 130%

Acridine 71706 W-MS1 1.24 1.29 4.0% < 0.05 100% 80% 120% 100% 50% 130%

Fluoranthene 71706 W-MS1 1.14 1.09 4.5% < 0.02 98% 80% 120% 93% 60% 130%

Pyrene
 

71706 W-MS1 1.17 1.11 5.3% < 0.02 97% 80% 120% 94% 60% 130%

Benzo(a)anthracene 71706 W-MS1 1.07 1.02 4.8% < 0.01 100% 80% 120% 86% 60% 130%

Chrysene 71706 W-MS1 1.11 1.07 3.7% < 0.01 99% 80% 120% 89% 60% 130%

Benzo(b)fluoranthene 71706 W-MS1 1.00 0.97 3.0% < 0.01 102% 80% 120% 81% 60% 130%

Benzo(j)fluoranthene 71706 W-MS1 1.18 1.12 5.2% < 0.01 97% 80% 120% 95% 60% 130%

Benzo(k)fluoranthene
 

71706 W-MS1 1.09 1.00 8.6% < 0.01 99% 80% 120% 88% 60% 130%

Benzo(a)pyrene 71706 W-MS1 1.03 0.96 7.0% < 0.01 101% 80% 120% 83% 60% 130%

Indeno(1,2,3-c,d)pyrene 71706 W-MS1 0.98 0.97 1.0% < 0.01 99% 80% 120% 79% 60% 130%

Dibenzo(a,h)anthracene 71706 W-MS1 0.97 0.96 1.0% < 0.01 100% 80% 120% 78% 60% 130%

Benzo(g,h,i)perylene 71706 W-MS1 1.02 1.01 1.0% < 0.01 99% 80% 120% 83% 60% 130%

1-Methylnaphthalene
 

71706 W-MS1 1.14 1.04 9.2% < 0.05 99% 80% 120% 91% 50% 130%

2-Methylnaphthalene 71706 W-MS1 0.97 0.91 6.4% < 0.05 100% 80% 120% 78% 50% 130%

Naphthalene - d8 71706 W-MS1 97 90 7.5% 102% 80% 120% 98% 50% 130%

2-Fluorobiphenyl 71706 W-MS1 102 90 12.5% 98% 80% 120% 102% 50% 130%

P-Terphenyl - d14 71706 W-MS1 88 85 3.5% 94% 80% 120% 88% 60% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V512465

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Ian Mace

CLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)

PROJECT: 626268/667966

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Sep 09, 2019 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 6 of 12

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Public Works Dissolved Metals

Aluminum Dissolved 485385 6 7 NA < 2 109% 90% 110% 104% 90% 110%

Antimony Dissolved 485385 <0.2 <0.2 NA < 0.2 106% 90% 110% 104% 90% 110%

Arsenic Dissolved 485385 0.3 <0.1 NA < 0.1 98% 90% 110% 90% 90% 110%

Barium Dissolved 485385 21.9 22.7 3.2% < 0.2 94% 90% 110% 99% 90% 110%

Beryllium Dissolved
 

485385 0.04 0.04 NA < 0.01 95% 90% 110% 103% 90% 110%

Bismuth Dissolved 485385 <0.05 <0.05 NA < 0.05 97% 90% 110%

Boron Dissolved 485385 30 31 1.0% < 2 97% 90% 110% 99% 90% 110%

Cadmium Dissolved 485385 0.14 0.12 8.8% < 0.01 103% 90% 110% 99% 90% 110%

Calcium Dissolved 485385 6280 6300 0.4% < 50 100% 90% 110% 100% 90% 110%

Chromium Dissolved
 

485385 <0.5 <0.5 NA < 0.5 103% 90% 110% 99% 90% 110%

Cobalt Dissolved 485385 24.1 24.0 0.4% < 0.05 110% 90% 110% 105% 90% 110%

Copper Dissolved 485385 1.6 1.6 6.2% < 0.2 108% 90% 110% 102% 90% 110%

Iron Dissolved 485385 30 27 NA < 10 110% 90% 110% 101% 90% 110%

Lead Dissolved 485385 0.06 0.06 NA < 0.05 104% 90% 110% 103% 90% 110%

Lithium Dissolved
 

485385 6.7 6.6 1.4% < 0.5 101% 90% 110%

Magnesium Dissolved 485385 2630 2630 0.2% < 50 101% 90% 110% 99% 90% 110%

Manganese Dissolved 485385 478 480 0.3% < 1 105% 90% 110% 100% 90% 110%

Molybdenum Dissolved 485385 <0.05 <0.05 NA < 0.05 99% 90% 110% 95% 90% 110%

Nickel Dissolved 485385 27.1 26.2 3.5% < 0.2 108% 90% 110% 104% 90% 110%

Potassium Dissolved
 

485385 423 420 0.6% < 50 92% 90% 110% 93% 90% 110%

Selenium Dissolved 485385 <0.5 <0.5 NA < 0.5 98% 90% 110% 95% 90% 110%

Silicon Dissolved 485385 399 396 0.7% < 50 99% 90% 110%

Silver Dissolved 485385 <0.02 <0.02 NA < 0.02 98% 90% 110%

Sodium Dissolved 485385 300 292 2.4% < 50 96% 90% 110% 96% 90% 110%

Strontium Dissolved
 

485385 65.5 66.7 1.8% < 0.1 102% 90% 110% 96% 90% 110%

Sulphur Dissolved 485385 8220 8300 1.0% < 500 110% 90% 110%

Thallium Dissolved 485385 0.02 0.01 NA < 0.01 96% 90% 110% 96% 90% 110%

Tin Dissolved 485385 0.09 0.10 NA < 0.05 101% 90% 110%

Titanium Dissolved 485385 <0.5 <0.5 NA < 0.5 100% 90% 110%

Uranium Dissolved
 

485385 <0.01 <0.01 NA < 0.01 98% 90% 110% 96% 90% 110%

Vanadium Dissolved 485385 <0.5 <0.5 NA < 0.5 98% 90% 110% 98% 90% 110%

Zinc Dissolved 485385 18 16 9.4% < 2 105% 90% 110% 104% 90% 110%

Zirconium Dissolved 485385 <0.1 <0.1 NA < 0.1 98% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V512465

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Ian Mace

CLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)

PROJECT: 626268/667966

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Sep 09, 2019 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 7 of 12

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Trace Organics Analysis

Naphthalene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Quinoline ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthylene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluorene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Phenanthrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Anthracene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acridine ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Pyrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(a)anthracene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Chrysene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(b)fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(j)fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(k)fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(a)pyrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Indeno(1,2,3-c,d)pyrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Dibenzo(a,h)anthracene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(g,h,i)perylene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

1-Methylnaphthalene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

2-Methylnaphthalene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Naphthalene - d8 GC/MS

2-Fluorobiphenyl ORG-180-5133
Modified form BCMOE Lab Manual 
Section D (PAH)

GC/MS

P-Terphenyl - d14 ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V512465

Method Summary

ATTENTION TO: Ian Mace

CLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)

PROJECT: 626268/667966

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 8 of 12



Water Analysis

Aluminum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Antimony Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Arsenic Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Barium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Beryllium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Bismuth Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Boron Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cadmium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Calcium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Chromium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cobalt Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Copper Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Iron Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Lead Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Lithium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Magnesium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Manganese Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Molybdenum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Nickel Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Potassium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Selenium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Silicon Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Silver Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Sodium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Strontium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Sulphur Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Thallium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V512465

Method Summary

ATTENTION TO: Ian Mace

CLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)

PROJECT: 626268/667966

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com
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Tin Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Titanium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Uranium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Vanadium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Zinc Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Zirconium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V512465

Method Summary

ATTENTION TO: Ian Mace

CLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)

PROJECT: 626268/667966

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 10 of 12
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CLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)
219-800 BURRARD ST
VANCOUVER, BC   V6Z 0B9   
604-671-1831

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Ian Seddon, AnalystASBESTOS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 6

Dec 23, 2019

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (778) 452-4000

19V557561AGAT WORK ORDER:

ATTENTION TO: Ian Mace

PROJECT: 667966/626268

Laboratories (V1) Page 1 of 6

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



TP19-66-01aTP19-65-01 TP19-66-03TP19-66-01b TP19-66-01c TP19-66-02a TP19-66-02b TP19-66-02cSAMPLE DESCRIPTION:

OtherOtherOther Other Other Other Other OtherSAMPLE TYPE:

2019-12-122019-12-12 2019-12-12 2019-12-122019-12-12 2019-12-12 2019-12-12 2019-12-12DATE SAMPLED:

813861813761 813855 813856 813857 813858 813859 813860G / S RDLUnitParameter

ND ND ND ND ND ND NDAsbestos (Bulk) ND0.5%

TP19-68-01bTP19-68-01a TP19-69-01bTP19-68-01c TP19-68-02a TP19-68-02b TP19-68-02c TP19-69-01aSAMPLE DESCRIPTION:

OtherOtherOther Other Other Other Other OtherSAMPLE TYPE:

2019-12-122019-12-12 2019-12-12 2019-12-122019-12-12 2019-12-12 2019-12-12 2019-12-12DATE SAMPLED:

813870813862 813864 813865 813866 813867 813868 813869G / S RDLUnitParameter

ND ND ND ND ND ND NDAsbestos (Bulk) ND0.5%

TP19-69-01cSAMPLE DESCRIPTION:

OtherSAMPLE TYPE:

2019-12-12DATE SAMPLED:

813871G / S RDLUnitParameter

NDAsbestos (Bulk) 0.5%

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

813761-813871 Condition of sample was satisfactory at time of arrival in laboratory. Analysis done at AGAT 5623 McAdam Road Mississauga location.

"ND" - Not Detected

As per Reg 278/05 and AGAT SOP, all non-detect results have been analyzed and confirmed three times.

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-12-18

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)

AGAT WORK ORDER: 19V557561

DATE REPORTED: 2019-12-23

PROJECT: 667966/626268

Bulk Asbestos

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 6



Asbestos (Bulk) INORG 93-6010 EPA 600/R-93/116 & NIOSH 9002 PLM

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V557561

Method Summary

ATTENTION TO: Ian Mace

CLIENT NAME: PUBLIC WORKS AND GOVERNMENT SERVICES CANADA (PWGSC)

PROJECT: 667966/626268

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 3 of 6
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R.116937.001, NMC Bunker Remediation   
 

 Page 93 of 94  

Annex F. Environmental Effects Determination 
  



R.116937.001, Nanoose Transmitter Remediation Project 
Nanoose, BC   

 

 

Annex F. Environmental Effects Determination 
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�

pXScTU�UqcRVbUX_e�b̂
\aRXUTde�̂X]�jUaR\ZUS�c

SU]�WX�wR_U�̂TU�RX�̀WW]
�

rWThRX̀�WT]UT�̂X]�\Wb
VZd�rR_a�̂VVZR\̂YZU�̂RT�q
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bUX_�̂X]�b̂\aRXUTd�VT

W]c\RX̀�Uy\USSRjU�Uyâ
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Z�cf̀c�Ẁp�aV̀]�cX�
VrdVbb\YV�V_Xb\XZ�Xi�bX

\ab�̀Z]�d̀ebV�\Zd_V̀bV]
�bV]\WVZc̀c\XZ�\ZcX�

m̀cV_dXe_bVb�cf̀c�̀_V�X
ii�n\cV��

��t\W\c�cfV�WXYVWVZc�X
i�YVf\daVboẀdf\ZV_p�cX
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�mVc�̀_V̀b��kWlaVWVZc�

WV̀be_Vb�Xeca\ZV]�\Z�
wV̂Vc̀c\XZ�̀Z]�xV__Vbc

_\̀a�y\a]a\iV�z̀[\c̀c�[VaX
m��

���VbcX_V�̀_V̀b�\Wl̀dc
V]�[p�Xii�_X̀]�̀ddVbb�c

X�X_\̂\Z̀a�dXZ]\c\XZ���
��t\W\c�àp]XmZ�̀Z]�Ẁ

cV_\̀a�bcX_̀V̂�̀_V̀b�cX�l
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l̀YV]o]VYVaXlV]�̀_V̀b
�h\WlV_WV̀[aV�be_ìdVb

j��
���ViV_�cX�̀]]\c\XZ̀a�W\

c\̂̀c\XZ�WV̀be_Vb�iX_�n
lVd\Vb�̀c��\bq�l_XY\]V]

�\Z�
x̀[aVb��v��v�̀Z]��v�[VaX

m��
� kWlaVWVZcv�̀c�̀�W\Z\We

Wv�cfV�iXaaXm\Ẑ�bcX_W�m̀
cV_�lXaaec\XZ�l_VYVZc\XZ

�
WV̀be_Vb�� ��sX�ZXc�lV_W\c�m̀cV_�d

XZc̀\Z\Ẑ�]VaVcV_\Xeb�be
[bc̀ZdVb�cX�[V�leWlV]

�
\ZcX�be_ìdV�m̀cV_�iV̀ce
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��kWlaVWVZc�n\cV�\bXàc\
XZ�WV̀be_Vb�cX�W\Z\W\
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V�

n\cV�̀Z]�\ZcX�Vrd̀Ỳc\X
Z�̀_V̀b��

��{f̀_̀dcV_\gV�̀aa�m̀cV_
v�cf_Xêf�b̀Wla\Ẑ�̀Z]

�̀Z̀apb\bv�l_\X_�cX�
leWl\Ẑo]\bdf̀_̂\Ẑ�X

ii�n\cV��xf\b�\Zdae]Vb�m̀
cV_�cf̀c�\b�d̀lce_V]�m\cf

\Z�
Z̀�Vrd̀Ỳc\XZ�gXZV�hi_XW

�l_Vd\l\c̀c\XZ�̀Z]�̂_XeZ
]m̀cV_oẀ_\ZV�

\Zi\ac_̀c\XZj�� ��sX�ZXc�leWlo]\bdf̀_̂
V�m̀cV_�Xii�n\cV�eZc\a�b̀

Wla\Ẑ�̀Z]�̀Z̀apb\b�f̀
YV�

dXZi\_WV]�cf̀c�m̀cV_�W
VVcb�cfV�]\bdf̀_̂V�d_\cV

_\̀�̀lla\d̀[aV�cX�cfV�lX\
Zc�

Xi�]\bdf̀_̂V��yc̀V_�]\b
df̀_̂V]�cX�cfV�b̀Z\c̀_p

�bVmV_�Webc�WVVc�cfV�
l̀la\d̀[aV�WeZ\d\l̀a�bVm

V_�ebV�[pàm�_V|e\_VWV
Zcb��yc̀V_�]\bdf̀_̂V]�

cX�cfV�̀|èc\d�VZY\_XZW
VZc�Webc�WVVc�cfV�{{}

~�yc̀V_��èa\cp�
�e\]Va\ZVb�iX_�cfV��_XcV

dc\XZ�Xi�u|èc\d�t\iVv�cf
V��{�ull_XYV]�yc̀V_�

�èa\cp��e\]Va\ZVb�hu|è
c\d�t\iVjv�̀Z]��{�yX_q\Ẑ

�yc̀V_��èa\cp�
�e\]Va\ZVb�hu|èc\d�t\iV

j���cfV�WXbc�bc_\ẐVZc�b
c̀Z]̀_]�i_XW�cfVbV�
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k]�ha\aYXa\�
j\lXd_\gZ\̂a[�mWa[X̂n�

oWXYZ[X\Z]�a\Y�pZYZda
[�od_W\YqâZd�mWa[X̂n�

oWXYZ[X\Z]�� ��j\VaVZ�a�mWa[XrXZY�j
\lXd_\gZ\̂a[�sd_rZ]]X_

\a[�tmjsu�̂_�e_gb[ẐZ�̂
fZ�

dZvWXdZY�]agb[X\V�� ��j\]WdZ�]agb[Z]�adZ�̂
Z]̂ZY�r_d�a[[�w\_q\�_d�b

_̂Z\̂Xa[�e_\̂agX\a\̂]�_
r�

e_\eZd\�� ��j\]WdZ�a\a[n]X]�X]�e_g
b[ẐZY�̀n�a\�X\YZbZ\YZ

\̂�̂Z]̂X\V�aVZ\en�
aeedZYX̂ZY�aee_dYX\V�̂_

�̂fZ�x̂a\YadY]�h_W\eX[
�_r�ha\aYay�̂fZ�ha\aYX

a\�
z]]_eXâX_\�_r�{à_dâ_

dn�zeedZYX̂âX_\�|\e��t|x
}~|jh����� uy�a\Y�

�dX̂X]f�h_[Wg̀Xa�iX\X]̂
dn�_r�j\lXd_\gZ\̂��

���]Z�r[_eeW[âX_\�̂a\w]
y�]Ẑ̂[X\V�̀a]X\]y�_d�_̂fZ

d�̂dZâgZ\̂�raeX[X̂XZ]�̂_�
Z\]WdZ�qâZd�gZẐ]�YX]

efadVZ�edX̂ZdXa�abb[Xeà
[Z�̂_�̂fZ�b_X\̂�_r�

YX]efadVZ�� ���_�lZfXe[Z�qa]fX\V�X]
�bZdgX̂̂ZY�_\�xX̂Z��|r�a�

qfZZ[�qa]f�X]�X\]̂a[[ZY
y�

a[[�qa]f�qâZd�gW]̂�̀Z
�e_\̂aX\ZY�a\Y�YX]b_]Z

Y�_r�â�a\�abbd_bdXâZ[n
�

[XeZ\]ZY�raeX[X̂n�� ���_�e_\]̂dWêX_\�qa]̂Z
]y�X\e[WYX\V�fa�adY_W]�

bd_YWê]�_d�qa]̂Z]y�qX[
[�

Z̀�YX]efadVZY�̂_�]WdraeZ
�qâZd�rZâWdZ]y�YdaX\aV

Z�rZâWdZ]y�_d�]a\X̂adn�
]ZqZd��

z[[�sd_�Zê�h_gb_\Z\̂]
�zeeXYZ\̂a[�rWZ[

�]bX[[]�rd_g�ZvWXbgZ\̂y�
gaefX\Zdny�

a\Y�lZfXe[Z]�W]ZY�YWdX\
V�[a\Y�a[̂ZdâX_\�aêXlX̂X

Z]�
falZ�̂fZ�b_̂Z\̂Xa[�̂_�b_

[[ŴZ�]_X[]y�\Zad̀n�]Wdra
eZ�

qâZd�rZâWdZ]y�a\Y�Z\̂
Zd�̂fZ�W\YZd[nX\V�avWXrZ

d���
� �Z[Za]Z]�_r�bẐd_[ZWg�̀

a]ZY�bd_YWê]�ea\�
X\YWeZ�̂_�Xe�ZrrZê]�X\�a

vWâXe�_dVa\X]g]�
X\e[WYX\V�g_d̂a[X̂n�a\Y�

]Ẁ�[Ẑfa[�ZrrZê]�]Wef�
a]�

XgbaXdZY�Vd_q̂f�_d�dZbd
_YWêXlZ�eabaeX̂n��

�ZlZ[_b�a\Y�Xgb[ZgZ\̂
�a�b[a\�qfXef�YẐaX[]�]b

X[[�bdZlZ\̂X_\�a\Y�
dZ]b_\]Z�gZa]WdZ]�̂_�̀

Z�Zgb[_nZY��j\]WdZ�b[a
\�X\e[WYZ]�a�[X]̂�_r�]bX[[�

dZ]b_\]Z�ZvWXbgZ\̂�̂f
â�qX[[�̀Z�bdZ]Z\̂�_\�xX̂

Z��j\]WdZ�b[a\�a]]XV\]
�

Xgb[ZgZ\̂âX_\�a\Y�g_
\X̂_dX\V�d_[Z]��j\]WdZ�_

\�xX̂Z�bZd]_\\Z[�falZ�
dZlXZqZY�̂fZ�b[a\y�W\Y

Zd]̂a\Y�̂fZXd�d_[Z]�a\Y�
dZ]b_\]X̀X[X̂XZ]y�a\Y�adZ

�
bd_bZd[n�̂daX\ZY�a\Y�Zv

WXbbZY�̂_�e_\YWê�]bX[[�
dZ]b_\]Z�aêXlX̂XZ]��

� |YZ\̂Xrn�fXVf�dX]w�[_eâX_
\]�qfZdZ�]bX[[]�adZ�bd_̀

à[Z�a\Y�gaX\̂aX\�]bX[[�
wX̂]�a\Y�lZ]]Z[]�eabà

[Z�_r�e_\̂aX\X\V������_
r�̂fZ�[adVZ]̂�b_̂Z\̂Xa[�]

bX[[�
f̂d_WVf�̂fZ�YWdâX_\�_r�̂

fZ�sd_�Zê�â�̂fZ]Z�[_eâ
X_\]��h_\]XYZd�̂fZ�

[_eâX_\�_r�̂fZ�VZ\Zdâ_
dy�Xr�bdZ]Z\̂y�a\Y�̂fZ�a]

]_eXâZY�rWZ[�̂a\w�̂_�̀Z
�a�

fXVf�dX]w�[_eâX_\��|\e[W
YZ�a\�X\lZ\̂_dn�_r�dZvW

XdZY�e_\̂Z\̂]�â�̂fZ�̂_b
�_r�

f̂Z�wX̂��{_eâZ�sZd]_\a[
�sd_̂ZêXlZ�jvWXbgZ\̂�

tssju�â�̂fZ�̂_b�_r�̂fZ�
]bX[[�wX̂�̂_�Z\]WdZ�Za]n�

aeeZ]]�r_d�̂fZ�]bX[[�dZ]b
_\YZd���ZZb�]bX[[�wX̂]�

e[_]ZY�qX̂f�a�]arẐn�]Z
a[�arrX�ZY�̂_�X\YXeâZ�Xr�̂

fZ�wX̂�fa]�̀ZZ\�W]ZY�_d
�

âgbZdZY�qX̂f�� � �
�_�
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eXŶ]â�̂dU�fX__Xc[Yg�[f

�]�VW[__�a]YYX̂�hU�aXŶ]
[YUZ�]YZ�a_U]YUZ�iW�]Y
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[V�bUki[bUZ��
������fXb�_]YZ�hXbYU�VW

[__V��lYfXb\�̂dU�����XWU
b]̂Xb�̂d]̂�̂dU�VW[__�d]V�

XaaibbUZ�XY�emn�oVki
[\]_̂�WbXWUb̂̀��

� pUbh]__̀�bUWXb̂�]__�VW[__V
�̂X�qrq�stl�[\\UZ[]̂U

_̀��lf�qrq�stl�[V�YX̂�
]j][_]h_Uu�aXŶ]â�̂dU�v

X[Ŷ�sWUb]̂[XYV�eUŶbU
�wvsex�w�����y�zu�

����z�y�x��� � {ih\[̂�̂dU�fX__Xc[Yg�[Yf
Xb\]̂[XY�̂X�qrq�stl�c

[̂d[Y�XYU�Z]̀�Xf�]�VW[__�
[Ya[ZUŶ�� ��q]̂U�]YZ�̂[\U�Xf�VW[__�

w[YZ[a]̂U�XaaibbUYaUu�Z
[VaXjUb̀u�]YZ�a_U]YiW�

aX\\ UYaU\UŶ�� ��|̀WU�Xf�\]̂Ub[]_�VW[__U
Z�]YZ�|b]YVWXb̂�Xf�q]Y

gUbXiV�}XXZV�
a_]VV[f[a]̂[XY�� ��{W[__�Vibf]aU�wgb]jU_u�c

]̂Ubu�W]jU\UŶu�VdXW�f_
XXbx��

��~i]Ŷ[̂̀�Xf�\]̂Ub[]_�V
W[__UZ�]YZ�ki]Ŷ[̂̀�bUaX

jUbUZ�w�g��x��
��{XibaU�Xb[g[Y�Xf�VW[__�� ��e]iVU�Xf�VW[__�wZUVab[Ŵ

[XY�Xf�[Ya[ZUŶx��
��eXbbUâ[jU�]â[XY�̂]�U

Y�]YZ�]â[XY�W_]Y�̂X�WbU
jUŶ�]�VihVUkiUŶ�VW[__

��
���i\]Y�[\W]âV�� ��oYj[bXY\UŶ]_�[\W]â

V�wgbXiYZu�c]̂Ubu�jUgÛ
]̂[XYu�c[_Z_[fUx��

���U]̂dUb�aXYZ[̂[XYV�]̂
�̂dU�̂[\U�Xf�̂dU�[Ya[ZUŶ

��
���gUYa[UV�Xb�]îdXb[̂[U

V�YX̂[f[UZ�Xb�[YjX_jUZ��
���UZ[]�[ŶUbUV̂�� ���ZZ[̂[XY]_�aX\\UŶV�

�
� qrq�stl�[V�bUVWXYV[h_U

�fXb�UYVib[Yg�̂d]̂�]__�VW
[__V�]bU�bUWXb̂UZ�̂X�

���t�e�m{o�[Y�]aaXb
Z]YaU�c[̂d����t�e�{

o�{�q{o���{]fÛ̀�]YZ
�

oYj[bXY\UŶ]_�o\UbgU
Yà�lYa[ZUŶ��UWXb̂[Yg�

�lf����t�e�m{o�
WUbVXYYU_�]bU�YX̂�[\\ U

Z[]̂U_̀�]j][_]h_Uu�aXŶ]
â�̂dU�vX[Ŷ�sWUb]̂[XYV�

eUŶbU�wvsex�w�����y�
zu�����z�y�x��lf�bUki[bU

Zu����t�e�m{o�Xb�̂dU
�

vse�c[__�aXŶ]â�o\Ubg
UYà��]Y]gU\UŶ�ne�

Z[bUâ_̀�̂X�UYVibU�̂d]̂�
oYj[bXY\UŶ�]YZ�e_[\]̂

U�ed]YgU�e]Y]Z]�V�wo
eeex�YX̂[f[a]̂[XY�

bUki[bU\UŶ�[V�\Û��� � � �



���������	
����������
����������������

���������������������
�������

�

���
� !"#$�%&�'()*$+,�-.,$(!

+,/).�0/,1�23(4!+$�5!
,$(�!.6�7()3.60!,$(�

'()*$+,�8)9:).$.,;<
=�>$<+(/:,/).�)4

�?44$+,<�).�@ABCDEF�G
DHFB�DIJ� KBLAIJMDHFB�

N/,/O!,/).�N$!<3($<��
P($�($</63!#� </O./4/+!.,� !6Q$(<$�$44$+,<� #/R$#ST�

UVWXYZ�[\\�Z]X̂_̀ZVab�̀
[cd̂VZYe��[Vf�gZd̂c\ZW�

hYiXjda�iV�k̂aZ�[YZ�
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ZgZYe�̀iYV̂Vj�liY�\Z[mW
�

[Vf�ZVWXYZ�adZe�[YZ�̀[̂
Va[̂VZf�̂V�jiif�piYm̂Vj

�iYfZY��
UVWXYZ�defY[X\̂c�̀[cd̂

VZYe�i_ZY[âVj�̂V�_Yin̂̀
âe�ai�fY[̂V[jZ�iY�

l̂Wd�hZ[ŶVj�hif̂ZW�il�p
[aZY�XWZW�ZVĝYiV̀ZVa[

\\e�WZVŴâgZ�defY[X\̂c�
l\X̂fW�ad[a�[YZ�ViV�ain̂c

�ai�[]X[âc�\̂lZ�[Vf�[YZ�
YZ[f̂\e�iY�̂VdZYZVa\e�

ĥifZjY[f[h\Z�� � q̂̀â�YZlXZ\̂Vjb�lXZ\�Waic
m_̂\̂Vjb�[Vf�̀[̂VaZV[Vc

Z�il�Z]X̂_̀ZVa�ai�
fZŴjV[aZf�[YZ[W�iV�\Z

gZ\b�̂̀_ZỲZ[h\Z�WXYl[
cZ�[YZ[W�[a�\Z[Wa����̀�

[p[e�lYì�[Ve�fY[̂V[j
Z�iY�WXYl[cZ�p[aZY�lZ[aX

YZW���
� UVWXYZ�[\\�YZlXZ\̂Vj�icc

XYW�p̂ad�lXVVZ\Wb�_[fWb�
[Vf�fŶ_�_[VW�̂V�_\[cZ��

� kaiYZ�lXZ\Wb�\XhŶc[VaWb�
[Vf�cdZ̀ĉ[\W�[__Yi_Ŷ

[aZ\e�iV�k̂aZb�p̂ad�_Yi_
ZY�

ciVaYi\W�ai�_YZgZVa�adZ�
YZ\Z[WZ�il�fZ\ZaZŶiXW�W

XhWa[VcZWb�̂V�[�
fZŴjV[aZf�[YZ[�[a�\Z[W

a����̀�[p[e�lYì�WXYl[
cZ�p[aZY�lZ[aXYZW�iY�

WXYl[cZ�p[aZY�fY[̂V[jZ
��

� r\[cZ�_Yi_ZY\e�ŴsZf�î
\�fŶ_�_[VW�XVfZY�[\\�Z]

X̂_̀ZVa�[Vf�gZd̂c\ZW�\Z
la�

iV�k̂aZ���
t\\�rYiuZca�oì_iVZVaW

��tcĉfZVa[\�lXZ\
�W_̂\\W�iY�\Z[mW�lYì�lXZ

\�WaiY[jZ�
a[VmW�[WWiĉ[aZf�p̂ad�a

Z̀_iY[Ye�_ipZY�
jZVZY[aiYW�d[gZ�adZ�_i

aZVâ[\�ai�ciVa[̀V̂[aZ�W
î\b�

WXYl[cZ�p[aZYb�[Vf�jYiX
Vfp[aZY��

vVWa[\\b�i_ZY[aZb�̀[̂Va[̂
Vb�[Vf�aZWa�aZ̀_iY[Ye�_

ipZY�jZVZY[aiY�[Vf�
[WWiĉ[aZf�lXZ\�a[Vm�̂V�

[cciYf[VcZ�p̂ad�adZ�li\
\ip̂Vjb�[W�[__\̂c[h\Z��

��oowU�UVĝYiV̀ZVa[\
�oifZ�il�rY[câcZ�liY�t

higZjYiXVf�[Vf�
xVfZYjYiXVf�kaiY[jZ�y

[Vm�keWaZ̀W�oiVa[̂V̂V
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��okt�ka[Vf[Yf�|���b�
vVWa[\\[âiV�oifZ�liY�}̂

\�|XYV̂Vj�U]X̂_̀ZVa��
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liY�~ZVZY[aiYW�[Vf�riY
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ZYk�̂ì[bfWl�̂W�aV�[V�̂ì
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[]]k�cZŴ_VZc�i[fW���
s]]�tYauZbf�vaìaVZVfW
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Ŵ̂Ŵa�YdW�̂bYèYbU]�̀]a
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TẀ�b̂�b]�̀�\TUYWXYWa�RUX̀

YbU]f�̀Y�RẀŶ����[�
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TRS�_VRY�vlv�{om��
� vlv�{om�Tc�V[ceRScTgb[

�_RV�[SZWZTSZ�WSX�ZWTST
SZ�WeeVR̀Wb�_VRY�Wbb�

WeeVReVTWU[�cUW][aRbX[
Vc�}TS\b̂XTSZ�Qw�owz�

nf|~�eVTRV�UR�V[bR\WUTSZ
�

cRTbc�RS�vlv�eVRe[VUT[
c���

� zRSX̂\U�[S̀TVRSY[SUW
b�\aWVW\U[VTxWUTRS�R_�cUR

\]eTb[X�cRTbc�TS�
W\\RVXWS\[�kTUa�Ua[�yV

TUTca�zRb̂YgTW�QTSTcUVj�
R_�|S̀TVRSY[SU��[\aST\

Wb�
�̂TXWS\[�RS�zRSUWYTS

WU[X�fTU[c���fTU[�zaWVW
\U[VTxWUTRS�WSX�

zRS_TVYWUTRS��[cUTSZ�}�
���~��zRSX̂\U�cWYebTSZ

�̂cTSZ�W��|o��
� zRYeb[U[�cWYeb[�WSWbj

cTc�̂cTSZ�W�bWgRVWURVj�Ua
WU�aWc�g[[S�W\\V[XTU[X

�
gj�WS�TSU[VSWUTRSWbbj�V[

\RZSTx[X�gRXj�}[�Z�i�fU
WSXWVXc�zR̂S\Tb�R_�

zWSWXW��fzz��RV�zWSW
XTWS�wccR\TWUTRS�_RV��W

gRVWURVj�w\\V[XTUWUTRS�
�zw�w�~�WSX�TS�W\\RVXW

S\[�kTUa�Ua[�mSU[VSWUTRS
Wb�fUWSXWVX�mf{um|z�

�������



���������	
����������
����������������

���������������������
�������

�

���
� !"#$�%&�'()*$+,�-.,$(!

+,/).�0/,1�2)/#�!.3�4$
)#)56�

'()*$+,�7)89).$.,:;
<�=$;+(/9,/).�)

>�?>>$+,;�).�@ABC�DEF�G
HACAIJ�

K/,/5!,/).�K$!;L($;��
M($�($;/3L!#� ;/5./>/+!.,� !3N$(;$�$>>$+,;� #/O$#6P�

QRSRTU�VWXYV�XS�RZZW[\
RSZU�]X̂_�̂_U�̀a�bRcR

[\WdV�eRV̂U��UTdYR̂XW
SV�

W[�ZWfgYÛU�R�aWŜRfX
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Wad�fVè�èd�xWed[WReVZW
RU�QeRWcR[c�xQnkxyi�

����z�� � iZWcbae�dW{V[ZWSdWeR
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�

c]Z[�SeUV�SeZ[[�c]VSe
T�]̀W��

� �[a[Z�S]�UWWRSR]VÙ�cRSRd
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\]̀̀[\SR]V�TqTS[c�� � wVTYZ[�]V�bRS[�\]VSURV

[ZT�UZ[�[V\̀]T[W�S]�̀Rc
RS�\]VSU\S�jRSe�ZURV�UVW�

ZYV]aa�UVW�_Z[o[VS�̀RdeS
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P�{wR�a_QQ�WT\deWX�

b�c_Sd�\V]X�]eS̀Vi�a
_Xk_\�]V̀V\�dbi]�[S_T

S�XT�
WTZZV\WVZV\X�Th�\

T_]V�fV\VSbX_\f�bWX_̀
_X_V]�_h�bWX_̀_X_V]�a_QQ�

cV�
WT\deWXVd�deS_\f�XkV�\

V]X_\f�[VS_Td�b\djTS�_h�
XkVSV�_]�XkV�[TXV\X_bQ�Xk

bX�
\V]X]�Th�][VW_V]�bX�S

_]op�Z_fSbXTSi�c_Sd]p�V
bfQV]p�[VSVfS_\V�hbQWT

\]p�
fiShbQWT\]p�T][SVi]p�kV

ST\]p�b\djTS�ceSSTa_\f
�TaQ]�Zbi�cV�[SV]V\X�

�gh�
\V]X]�bSV�[SV]V\Xp�b�{

wR�a_QQ�dV̀VQT[�b�Zb\
bfVZV\X�[Qb\�_dV\X_hi_\

f�
[STXVWX_̀V�ZVb]eSV]�][

VW_h_W�XT�XkV�][VW_V]�[SV
]V\X��

�
T̂�
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OPQPRSTSQU�VWPQ�XYZ
[W\�]S�\ŜSWZVS\�_Q�P̀

Z̀a\PQ̀S�b_UY�UYS�TZX
U�

aS̀SQU�̂SaX_ZQ�Zc�UYS�cZ
WWZb_QR�\Z̀[TSQUXd�PX�

PVVW_̀P]WS��
��e[_\SW_QSX�cZa��PVU

Za�fZQXSâPU_ZQ�\[a_Q
R�ga]PQ�PQ\��[aPW�h

PQ\�
iŜSWZVTSQU�_Q�ja_U_XY�

fZW[T]_Pd�jf�O_Q_XUak�
Zc�lQ̂_aZQTSQU��

��e[_\S�cZa�\ŜSWZV_QR
�jSQSc_̀_PW�OPQPRSTS

QU�maP̀U_̀SX�cZa�O_RaPU
Zak�

j_a\�fZQXSâPU_ZQd�lQ̂
_aZQTSQU�PQ\�fW_TPUS�f

YPQRS�fPQP\P��
� maZnS̀U�_TVWSTSQUPU_ZQ

�b_WW�QZU�̀ZTTSQ̀S�[QU
_W�UYS�TPQPRSTSQU�VWPQ

�_X�
PVVaẐS\�]k�ioi�pmq

�PQ\�Or�mrf�stl��i
oi�pmq�_X�aSXVZQX_]WS�

cZa�
\ŜSWZV_QR�̀ZQU_QRSQ̀k

�VWPQX�UZ�TZ\_ck�maZnS̀
U�P̀U_̂_U_SX�_Q�P̀Z̀a\PQ̀

S�
b_UY�UYS�TPQPRSTSQU�

VWPQ��r�ulmd�bYZ�_X�V
aẐ_\S\�b_UY�P[UYZa_Uk�

UZ�
TZ\_ck�Za�YPWU�maZnS̀U�P̀

U_̂_U_SX�_c�_U�_X�\SSTS\�Q
S̀SXXPak�UZ�\Z�XZ�cZa�UY

S�
VaZUS̀U_ZQ�Zc�]_a\�XVS̀

_SX�Za�YP]_UPUd�b_WW�T
ZQ_UZa�UYS�VWPQ�UYaZ[R

Y�
_TVWSTSQUPU_ZQ��

rWW�maZnS̀U�fZTVZQSQUX
�eSQSaPUZa�[XS�

b_WW�USTVZaPa_Wk�_Q̀aSPX
S�WZ̀PW�

PT]_SQU�QZ_XS�WŜSWX��
ioi�pmq�_X�aSXVZQX_]WS

�cZa�̀ZZa\_QPU_QR�QZU_c_̀P
U_ZQ�Zc�UYS�PccS̀US\�

Z̀TT[Q_Uk�Va_Za�UZ�RSQS
aPUZa�[XS��

oZ�
�

�
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EFF�GHIJKLM�NIOPIQKQMR
�STLUVQKHW�TQX

�KYZVPOKQM�ZRKX�VQ�FTQX
�TFMKHTMVIQ�

TLMV[VMVKR�UT[K�MUK�PIMK
QMVTF�MI�UTHO�MKHHKRMHVTF�

\VFXFV]K̂�VQLFZXVQ_�̀E��
TQX�OV_HTMIHW�aVHXR�MUT

M�
KQMKH�MUK�GHIJKLM�̀VMK�T

QX�XTOT_K�PHK[VIZRFW�
ZQbQI\Q�\VFXFV]K�UTaVMT

M�]KTMZHKR�MUTM�THK�
KQLIZQMKHKX�XZHVQ_�GHI

JKLM�VOPFKOKQMTMVIQ��
� cVFXFV]K�OTW�aKLIOK�MH

TPPKX�VQ�IPKQ�KdLT[TM
VIQ�

THKTR��
eK[KFIP�TQX�VOPFKOKQ

M�T�PFTQ�\UVLU�XKMTVFR�\
VFXFV]K�PHIMKLMVIQ�

OKTRZHKR�MI�aK�KOPFIW
KX��fQRZHK�PFTQ�TRRV_Q

R�VOPFKOKQMTMVIQ�TQX�
OIQVMIHVQ_�HIFKR��fQRZH

K�IQ�̀VMK�PKHRIQQKF�UT
[K�HK[VK\KX�MUK�PFTQ̂�

ZQXKHRMTQX�MUKVH�HIFKR�T
QX�HKRPIQRVaVFVMVKR̂�TQX

�THK�PHIPKHFW�MHTVQKX�TQ
X�

KYZVPPKX�MI�VOPFKOKQM
�MUK�PFTQ���

gOPFKOKQM̂�TM�T�OVQVOZ
Ô�MUK�]IFFI\VQ_�\VFXFV]K

�PHIMKLMVIQ�OKTRZHKR��
��fOPFIW�MKOPIHTHW�]KQ

LVQ_�TQX�aTHHVLTXKR�\U
KQ�PIRRVaFK�MI�PHK[KQM�

\VFXFV]K�]HIO�KQMKHVQ_�MU
K�̀VMK��

��fQRZHK�TFF�]IIX�\TRMK
R�THK�RKLZHKX�VQ�\VFXFV]K

�PHII]�LIQMTVQKHR�TQX�
THK�HKOI[KX�PHIOPMFW�]

HIO�MUK�̀VMK��
��fQRZHK�TFF�PIMKQMVTF�RI

ZHLKR�I]�\TMKH�THK�OVQV
OVhKX�aW�FVOVMVQ_�

RMTQXVQ_�PIIFR�I]�\TMKH
�IQ�MUK�̀VMK��

��iVOVM�PIMKQMVTF�RIZHLK
R�I]�RUKFMKH�aW�LI[KHVQ_

�IH�LIQMTVQVQ_�PVFKR�I]�
RIVF̂�]VFF̂�aHZRÛ�HILbR̂�T

QX�IMUKH�FIIRK�OTMKHVTF
R̂�LTPPVQ_�KQXR�I]�PVPK

Rj�
TQX�KQRZHVQ_�MUTM�MHTVFK

HR̂�aVQR̂�aIdKR̂�TQX�[TL
TQM�aZVFXVQ_R�THK�

RKLZHKX�TM�MUK�KQX�I]�K
TLU�\IHb�XTW��

��NUKLb�MUK�̀VMK�]IH�\VFX
FV]K�PHVIH�MI�aK_VQQVQ_�\

IHb�KTLU�XTW��
���K_ZFTHFW�VQRPKLM�PHIM

KLMV[K�]KQLVQ_̂�aTHHVLTX
KR̂�IH�IMUKH�VQRMTFFKX�

OKTRZHKR�MI�KQRZHK�MUK
VH�VQMK_HVMW�TQX�LIQMVQZK

X�]ZQLMVIQ��
kQ�̀VMK�PKHRIQQKF�\VFF�R

MIP�\IHb�V]�\VFXFV]K�KQMK
H�MUK�̀VMK��cIHb�\VFF�QIM

�
LIOOKQLK�ZQMVF�\VFXFV]K

�UT[K�[TLTMKX�MUK�[VLVQ
VMW�I]�MUK�̀VMK��cVFXFV]K�\

VFF�
aK�TFFI\KX�MI�KdVM�MUK�̀

VMK�IQ�MUKVH�I\Q̂�[VT�RT]
K�HIZMKR��kQ�̀VMK�

PKHRIQQKF�THK�PHIUVaVMK
X�]HIO�LTPMZHVQ_̂�UTQXF

VQ_̂�IH�UTHTRRVQ_�\VFXFV]
K��

gQ�MUK�K[KQM�MUTM�\VFXFV]K
�IQ�̀VMK�TPPKTH�MI�aK�VQ

JZHKX̂�TaTQXIQKX̂�IH�VQ
�

XVRMHKRR̂�IQ�̀VMK�PKHRIQ
QKF�\VFF�VOOKXVTMKFW�QIM

V]W�MUK�ele�kGg��mUK�
ele�kGg�VR�HKRPIQRVaFK

�]IH�KQ_T_VQ_�SE�GEN
�ǹf�\UI�\VFF�TX[VRK�IQ

�
MUK�TPPHIPHVTMK�OTQT_

KOKQM�RMHTMK_W��
kQ�̀VMK�PKHRIQQKF�\VFF�R

MIP�\IHb�V]�\VFXFV]K�UTaVM
TM�]KTMZHKR�oQKRM̂�XKQ̂�

aZHHI\̂�UVaKHQTLZFZÔ�
KML�p�THK�XVRLI[KHKX�XZ

HVQ_�GHIJKLM�
VOPFKOKQMTMVIQ��kQ�̀VM

K�PKHRIQQKF�\VFF�VOO KX
VTMKFW�QIMV]W�MUK�ele�

kGg��mUK�ele�kGg�VR�H
KRPIQRVaFK�]IH�VQ]IHOVQ

_�SE�GEN�ǹf��
eI�QIM�XVRMZHa�\VFXFV]K�U

TaVMTM�]KTMZHKR�\VMUVQ�MU
K�̀VMK�ZQMVF�T�qfG�UTR�

TRRKRRKX�MUK�RVMZTMVIQ�
TQX�XK[KFIPKX�T�OTQT

_KOKQM�PFTQ�MUTM�UTR�
aKKQ�TPPHI[KX�aW�ele

�kGg�TQX�SE�GEN�ǹf
��

lI�
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�EFGHIJG�KLMEKENG�LO�M
EPIJQEFR�KSJPINEHTR�SNU

�OLLG�GHSOOIJ�GL�S�FKSQQ�
NVKWEH�LO�UEOINEU�UEUI

JSGEU�XSGPYSTF�GL�KINI
KIZE�PSWIGSG�SNU�

QSNUFJSXE�UIFGVHWSNJE�
�

[EGGEU�SHESF�SNU�UIGJP
EFR�IO�XHEFENG�IN�XHL\IK

IGT�GL�GPE�]IGER�GPSG�JSN�
WE�

VGIQIZEU�WT�SKXPIWISN�F
XEJIEF�YIGP�XLGENGISQ�GL

�LJJVH�̂E�_�R�NLHGPEHN�HE
U�

QE__EU�OHL_R�[EFGEHN�̀
LSUR�SNU�[SNUEHIN_�]S

QSKSNUEHa�KVFG�NLG�WE�
UIFGVHWEU��bL�NLG�JLNU

VJG�VNNEJEFFSHT�HEKLM
SQ�LH�UIFGVHWSNJE�LO�QL_

FR�
FGVKXFR�LH�UEJSTIN_�QSH

_E�YLLUT�UEWHIF��
cMLIU�VNNEJEFFSHT�GHSN

FIG�LMEH�LXEN�_HSFFT�SH
ESF�YPIJP�JLVQU�WE�

VGIQIZEU�WT�JLKK LN�[L
LU�NTKXP�WVGGEHOQIEF�̂K

SXXEU�GL�LJJVH�LN�]IGE
�

IN�bdbeF�]cf]a�SNU�GP
EIH�QSHMSE���EFGHIJG�KLM

EKENG�LO�MEPIJQEFR�
KSJPINEHTR�SNU�OLLG�GHS

OOIJ�SQLN_�UEUIJSGEU�XSG
PYSTF�GPSG�KINIKIZE�

_HSFF�UIFGVHWSNJE�� gO�]c��SHE�ENJLVNGEHEU
�LN�]IGER�GPE�hij�HEFXL

NFIWQE�OLH�ENMIHLNKENGS
Q�

KLNIGLHIN_�KVFG�WE�NLG
IOIEU�IKKEUISGEQT��

cQQ�jHLkEJG�lLKXLNENGF
�mLLU�YSFGEF�S

NU�LGPEH�_SHWS_E�KST�
SGGHSJG�

YIQUQIOE�GL�GPE�]IGE�� � nOO�]IGE�UIFXLFSQ�LO�YSF
GE�KSGEHISQF�IN�QSNUOIQQF�

HEFVQGF�IN�UIFXQSJEKENG
�LO�GEHHEFGHISQ�SNIKSQF�S

NU�
UEFGHVJGILN�LO�PSWIGSG��� �

bEMEQLX�SNU�IKXQEKEN
G�S�YLHo�XQSN�GL�SXXHLX

HISGEQT�KSNS_E�SNU�
UIFXLFE�LO�jHLkEJG�YSFG

E�KSGEHISQF��iNFVHE�GPIF
�XQSN�SFFI_NF�

IKXQEKENGSGILN�SNU�KL
NIGLHIN_�HLQEF��

� iNFVHE�SQQ�YSFGE�KSGEH
ISQF�SHE�FE_HE_SGEUR�FS

QMS_EUR�SNU�HEJTJQEU�
YPEHE�XHSJGIJSQ��� � pIFVSQQT�INFXEJG�YSFGE�

KSGEHISQ�FGLHS_E�SHES�HE
_VQSHQT�GL�IUENGIOT�

XLGENGISQ�XHLWQEKF�LH�QE
SoF��

� jHLMIUE�LN�]IGE�JLNGSIN
EHF�OLH�JLQQEJGILNR�PSNU

QIN_R�SNU�FGLHS_E�LO�
SNGIJIXSGEU�qVSNGIGIEF�L

O�YSFGE�KSGEHISQF��bL�N
LG�VFE�GPE�QLJSQ�YSFGE�

JLQQEJGILN�FTFGEK�� � iNFVHE�LN�]IGE�JLNGSIN
EHF�SHE�ENJQLFEU�GL�QIK

IG�JLNGSJG�YIGP�HSIN�SNU�
HVNLOO�SNU�XHEMENG�QI_PG

�KSGEHISQF�OHLK�WQLYIN_
�LVG��iNFVHE�LN�]IGE�

JLNGSINEHF�SHE�NLG�ESFI
QT�SJJEFFIWQE�WT�YIQUQIOE

�̂E�_�R�_VQQFR�WESHFR�
HSJLLNFa�� � bL�NLG�SQQLY�LN�]IGE�JL

NGSINEHF�GL�LMEHOQLY��
bL�NLG�SQQLY�YSFGE�KS

GEHISQF�GL�SJJVKVQSGE�LN
�GPE�_HLVNU��

�
dL�
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EF�GFH�IJKL�MNOHP�QNHP
KRNSO�FG�TRHP��

� EF�GFH�UROVFOP�FW�MNOH
P�QNHPKRNSO�RG�OJKWNXP�M

NHPK�FK�UKNRGNYP�
WPNHJKPO�� � TPYKPYNHP�VFHPGHRNSSL�Z

N[NKUFJO�MNOHP�WKFQ�G
FGZN[NKUFJO�TRHP�UPIK

RO��
�PQF\P�MNOHP�QNHPKRN

S�NGU�UPIKRO�WKFQ�TRHP�N
GU�UPVFORH�RG�MNOHP�

XFGHNRGPKO�NH�PGU�FW�PN
XZ�MFK]RGY�UNL��

TRHP�̂KPVNKNHRFG�
�PQF\NS_UROHJKINGXP�F

W�\PYPHNHRFG�QNL�KPOJSH
�RG�

HZP�SFOO�FW�GPOHRGY�ZNIR
HNH̀�SFOO�FW�GPOHO�aURKPXH

�
QFKHNSRHLb̀�NGU�HZP�UROKJ

VHRFG�HF�IRKU�IKPPURGY�N
GU�

GPOHRGY�NXHR\RHRPO���
TXZPUJSP�\PYPHNHRFG�UR

OHJKINGXP_XSPNKRGY�NXHR\
RHRPO�HF�N\FRU�OPGORHR\P�

IRKU�VPKRFUO�OJXZ�NO�IK
PPURGỲ�GPOHRGỲ�KPNKRGY

�LFJGỲ�NGU�OHNYRGY�
aQRYKNHRFGb��cZP�YPGPKN

S�GPOHRGY�VPKRFU�WFK�OFJ
HZPKG�de�RO�fPIKJNKL�HF

�
TPVHPQIPK��� � cKPPO�FK�FHZPK�OHKJXHJKP

O�XFGHNRGRGY�HZP�GPOHO�F
W�PNYSPÒ�VPKPYKRGP�

WNSXFGÒ�YLKWNSXFGÒ�FOV
KPLÒ�ZPKFGÒ�NGU�IJKKF

MRGY�FMSO�MRSS�GFH�IP�
WPSSPU�FK�UROHJKIPÙ�P\P

G�FJHORUP�FW�HZP�IKPPURG
Y�OPNOFG��

� gPOHO�FW�PNYSP̀�VPKPYKR
GP�WNSXFG̀�YLKWNSXFG̀�FO

VKPL̀�ZPKFG̀�FK�IJKKFMR
GY�

FMS�NKP�VKFHPXHPU�NSS�LP
NK̀�MZPHZPK�FXXJVRPU�F

K�GFH��hH�RO�VKFZRIRHPU�HF�
UNQNYP̀�UPOHKFL̀�FK�KP

QF\P�N�GFG�NXHR\P�GPO
H�MRHZFJH�N�VPKQRH�FK�

NG�NJHZFKR[NHRFG�� � THFV�MFK]�RW�GPOHO�XFGH
NRGRGY�PYYO�FK�LFJGY�N

KP�PGXFJGHPKPU�NH�NGL�
HRQP�NGU�RGWFKQ�HZP�Eg

E�îh��EF�GFH�XFQQPG
XP�MFK]�RG�HZP�\RXRGRHL�F

W�
HZP�GPOH�JGHRS�N�jk̂�ZN

O�IPPG�HF�HZP�TRHP̀�NOOP
OOPU�HZP�WPNHJKP̀�NGU�

UP\PSFVPU�N�QNGNYPQ
PGH�VSNG�MZRXZ�ZNO�IPP

G�NVVKF\PU�IL�lm�̂m
e�

fTk�� � m�jk̂�MRSS�XFGUJXH�N�I
RKU�GPOH�OJK\PL�MRHZRG�O

P\PG�UNLO�VKRFK�HF�
XFQQPGXPQPGH�FW�\PY

PHNHRFG�KPQF\NS�NXHR\RHRP
O�NGU�KPVFKH�FG�KPOJSHO�

VKRFK�HF�̂KFnPXH�RQVSPQP
GHNHRFG�RW�NXHR\RHRPO�MRSS�I

P�XFGUJXHPU�UJKRGY�HZP
�

GPOHRGY�VPKRFU�NGU_FK�RW
�HZPKP�RO�HZP�OJRHNISP�GP

OH�ZNIRHNH�WFK�PNYSPÒ�
VPKPYKRGP�WNSXFGÒ�YLKWN

SXFGÒ�FOVKPLÒ�ZPKFGÒ
�NGU�IJKKFMRGY�FMSO��f

FK�
NGL�GPOHO�RUPGHRWRPU�NO�

NXHR\P�aNGU�WFK�RGNXHR\P�
GPOHO�FW�KNVHFKÒ�ZPKFGÒ

�
Tm��IRKU�OVPXRPÒ�FK�Q

RYKNHFKL�IRKUOb̀�N�jk̂�M
RSS�UP\PSFV�N�

QNGNYPQPGH�VSNG�RUPG
HRWLRGY�VKFHPXHR\P�QPNOJ

KPO�OVPXRWRX�HF�HZP�
OVPXRPO�VKPOPGH��� � � �

gF�
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EFG�HIJIKGHGJL�MNIJ�
OFPQNR�SG�RGTGNPMGR�UJ

�IVVPWRIJVG�XULF�LFG�
HPOL�WGVGJL�TGWOUPJ�PY�

LFG�YPNNPXUJK�RPVQHGJL
OZ�IO�IMMNUVISNG��

��[QURGNUJGO�YPW��IMLPW
�\PJOGWTILUPJ�RQWUJK�]

WSIJ�IJR��QWIN�̂IJR�
_GTGNPMHGJL�UJ�̀WULUOF�

\PNQHSUIZ�̀\�aUJUOLWb�
PY�cJTUWPJHGJL��

��[QURG�YPW�_GTGNPMUJK�̀
GJGYUVUIN�aIJIKGHGJL�d

WIVLUVGO�YPW�aUKWILPWb�
ÙWR�\PJOGWTILUPJZ�cJTUW

PJHGJL�IJR�\NUHILG�\F
IJKG�\IJIRI��

� dWPeGVL�UHMNGHGJLILUPJ
�XUNN�JPL�VPHHGJVG�QJL

UN�LFG�HIJIKGHGJL�MNIJ
�

UO�IMMWPTGR�Sb�_f_�gd
h�IJR�ai�di\�jkc��_

f_�gdh�UO�WGOMPJOUSNG�
YPW�RGTGNPMUJK�VPJLUJKG

JVb�MNIJO�LP�HPRUYb�dWP
eGVL�IVLUTULUGO�UJ�

IVVPWRIJVG�XULF�LFG�HI
JIKGHGJL�MNIJ��i�lcd

�XUNN�HPJULPW�LFG�MNIJ�
LFWPQKF�UHMNGHGJLILUPJ

��EFG�lcd�FIO�XULF�LFG
�IQLFPWULb�LP�HPRUYb�PW�

FINL�dWPeGVL�IVLUTULUGO�UY�
UL�UO�RGGHGR�JGVGOOIWb

�LP�RP�OP�YPW�LFG�
MWPLGVLUPJ�PY�SUWR�OMGVU

GO�PW�FISULIL�i�HPJULPW
UJK�WGMPWL�XUNN�SG�

MWPRQVGR�Sb�LFG�lcd�I
YLGW�GIVF�RIb�PY�HPJULP

WUJK�PJ�kULG��
iNN�dWPeGVL�\PHMPJGJLO

�hJVWGIOGR�NGTG
NO�PY�JPUOG�UJ�LFG�JILQWI

N�
GJTUWPJHGJL�HIb�SG�RU

OWQMLUTG�LP�LGWWGOLWUIN�
IJUHINOZ�UJVNQRUJK�WIMLP

WO�IJR�HUKWILPWbmki��
SUWROZ�UJ�LFG�UHH GRUILG

�IWGIZ�MPLGJLUINNb�WGOQNL
UJK�

UJ�LFGUW�WGNPVILUPJ�YWPH�
LFG�IWGI��

�GYGW�LP�HULUKILUPJ�HGI
OQWGO�PQLNUJGR�UJ�EISNG�

nZ�dWPeGVL�hJLGWIVLUPJ�
XULF�iHSUGJL�fPUOG���

fP�
� �

�
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jm�Zfgc_̂Z̀\m�dZhc[UZam

�
èk�X̀�bc\Z�e[\cdc\cZa�n

hZ̀�nXWoa�eWZ�X[[gWWc̀
l�

c̀�\hZ�dc[c̀c\j��phZ�̀ZeW
Za\�efge\c[�heic\e\�\X�\h

Z�
agiYZ[\�bc\Z�ca�UX[e\Zk�e

__WXqĉe\ZUj�r���̂�
aXg\hZea\�Xs�\hZ�bc\Z��t

X�ZssZ[\a�X̀�efge\c[�
heic\e\�sWX̂�\hZ�_WX_Xa

Zk�nXWoa�eWZ�è\c[c_e\Z
k��

uZ\Uèk�heic\e\�X[[gWa
�c̀�\hZ�aêZ�dc[c̀c\jm�ea

�
nZUU�ea�����̂�̀XW\h�Xs�

\hZ�bc\Z��tX�ĉ_e[\a�\X
�

\hZaZ�nZ\Uèka�eWZ�è\
c[c_e\Zk�ea�e�WZagU\�Xs�

VWXYZ[\�e[\cdc\j�� � T[[ckZ̀\eU�sgZU�a_cUUa�sWX̂
�Zfgc_̂Z̀\m�

ê[hc̀ZWjm�èk�dZhc[UZa�
gaZk�kgWc̀l�dZlZ\e\cX̀

�
WẐXdeU�e[\cdc\cZa�hedZ

�\hZ�_X\Z̀\ceU�\X�_XUUg\Z
�

aXcUam�̀ZeWij�agWse[Z�n
e\ZW�sZe\gWZam�èk�Z̀\Z

W�
\hZ�g̀kZWUjc̀l�efgcsZW��

�
� T[[ckZ̀\eU�sgZU�a_cUUa�XW

�UZeoa�sWX̂�sgZU�a\XWelZ
�

\èoa�eaaX[ce\Zk�nc\h�\
Ẑ_XWeWj�_XnZW�

lZ̀ZWe\XWa�hedZ�\hZ�_X
\Z̀\ceU�\X�[X̀\êc̀e\Z�

aXcUm�agWse[Z�ne\ZWm�èk
�lWXg̀kne\ZW��

� T[[ckZ̀\eU�sgZU�a_cUUa�sWX̂
�̂e[hc̀ZWjm�

Zfgc_̂Z̀\m�èk�dZhc[UZ
a�hedZ�\hZ�_X\Z̀\ceU�\X�

_XUUg\Z�\hZ�̀ZeWij�efge
\c[�Z̀dcWX̀Ẑ̀\��

� �ZUZeaZa�Xs�_Z\WXUZĝ�
ieaZk�_WXkg[\a�[è�
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fge\c[�XWlècâa�
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agi�UZ\heU�ZssZ[\a�ag[h�

ea�
ĉ_ecWZk�lWXn\h�XW�WZ_W

Xkg[\cdZ�[e_e[c\j��

vwV�\X�[X̀kg[\�\hZ�sXUU
Xnc̀l�nhZ̀�nXWoa�eWZ�

X[[gWWc̀l�̀ZeW�aZ̀ac\cdZ
�

sZe\gWZa�� ��xUel�XssyieWWc[ekZ�èj
�aZ̀ac\cdZ�eWZea�c̀[Ugkc̀
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kc\[hZa�\he\�̂ej�_WXdck

Z�ê_hcicè�heic\e\�\he
\�eWZ�̀ZeW�VWXYZ[\�

sXX\_Wc̀\�� ��zX̀c\XW�X̀�bc\Z�e[\cdc\
cZa�\X�dZWcsj�[X̂_Ucè[Z

�nc\h�\hZ�{{ww{�èk�\X
�

Z̀agWZ�\he\�̂c\cle\cX̀�̂
ZeagWZa�eWZ�agssc[cZ̀\�sX

W�edXckc̀l�ekdZWaZ�
Z̀dcWX̀Ẑ̀\eU�ZssZ[\a�� ��TU\ZW�nXWo�̂Z\hXkXUXl

j�èkyXW�caagZ�a\X_�nXW
o�XWkZWam�c̀�XWkZW�\X�

_WZdZ̀\�Z̀dcWX̀Ẑ̀\eU�
ĉ_e[\a�èkyXW�ekdZWaZ

�Z̀dcWX̀Ẑ̀\eU�ZssZ[\am
�

nhZ\hZW�_WXieiUZm�ĉ
ĉ̀Z̀\m�XW�X[[gWWc̀l��|̀[

Z�[XWWZ[\cdZ�e[\cX̀a�hed
Z�

iZZ̀�ĉ_UẐZ̀\Zk�èk
�kZẐZk�e__WX_Wce\Z�i

j�\hZ�vwVm�\hZ�aga_Z̀k
Zk�

VWXYZ[\�e[\cdc\cZa�ncUU�WZ
aĝZ�g̀kZW�\hZ�lgckè

[Z�Xs�\hZ�vwV��
���Z_XW\�eUU�Z̀dcWX̀Ẑ̀

\eU�̀X̀�[X̂_Ucè[Za�è
k�c̀[ckZ̀\a�\X�{t{�|V

}�
ĉẐkce\ZUj��{t{�|V}

�\X�c̀sXŴ�zT�VT]�xb
w�Xs�eUU�Z̀dcWX̀Ẑ̀\eU�̀

X̀�
[X̂_Ucè[Za�èk�c̀[ckZ̀

\a��
��]X̂_UZ\Z�èk�agîc\

�è�Z̀dcWX̀Ẑ̀\eU�̂X̀
c\XWc̀l�WZ_XW\�\he\�c̀[Ugk

Za�
\hZ�sXUUXnc̀l�� ��têZa�Xs�X̀�bc\Z�_ZW

aX̀Z̀U��
��{e\Za�èk�iWcZs�kZa[W

c_\cX̀�Xs�\hZ�e[\cdc\cZa�\h
e\�nZWZ�̂X̀c\XWZk��

��{Za[Wc_\cX̀�Xs�aZ̀ac\cd
Z�sZe\gWZa�èk�[XWWZa_X̀

kc̀l�̂c\cle\cX̀�
ẐeagWZa�ĉ_UẐZ̀\Zk�\

X�_WX\Z[\�\hZaZ�sZe\gWZa
��

��{Za[Wc_\cX̀�Xs�Z̀dcWX̀
Ẑ̀\eU�̀X̀�[X̀sXŴè[Z

a�èk�c̀[ckZ̀\a�èk�
e[\cX̀a�\eoZ̀�\X�̂c\cle\

Z�ĉ_e[\a��
� {X�̀X\�[X̀kg[\�g̀Z̀[Z

aaeWj�WẐXdeU�XW�kca\gW
iè[Z�Xs�UXlam�a\ĝ_am�

XW�
kZ[ejc̀l�UeWlZ�nXXkj�k

ZiWca��{X�̀X\�kWcdZ�dZhc
[UZa�XW�̂e[hc̀ZWj�

eUX̀lackZ�XW�\hWXglh�è
j�kc\[hZa�XW�nZ\\Zk�eWZ

ea�Z̀[Xg̀\ZWZk�X̀�\hZ�
bc\Z�� �ZsZW�\X�̂c\cle\cX̀�̂Ze

agWZa�Xg\Uc̀Zk�g̀kZW�pe
iUZ��m�VWXYZ[\�}̀\ZWe[\cX̀

�
nc\h�bgWse[Z�èk�~WXg̀

kne\ZW�èk�peiUZ��m�VW
XYZ[\�}̀\ZWe[\cX̀�nc\h�

pZWWZa\WceU�T̀ĉeUa�èk
��eic\e\��

tX�
�
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\]lmfjm_�mjào_f�lem�ao

_�h_aZlem�l\_l�a]�ao_�
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ajew�h_aa_m�l\_lf�je�d\]

�jcjar�]k�ao_�gja_�aola�̀
le�

p_�qajZj�_m�pr�lcdojpjl
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Z�a]�]̀q̀\��_�w�|�t]\ao_\
e�

\_m�Z_ww_m�k\]w|�}_fa_
\e�~]lm|�lem�}lem_\je

w�glZlclem_\���s]�e]a
�

]̀emq̀a�qee_̀_ffl\r�\_
c]{lZ�]\�mjfaq\plè_�]

k�Z]wf|�faqcdf|�]\�
m_̀lrjew�Zl\w_�h]]mr�m
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_�gja_��
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mjào_f�]\�mjào�f_wc_e
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��zcdZ]r�_\]fj]e�lem�

f_mjc_ea�̀]ea\]Z�c_lf
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Z_��
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mjfaq\plè_�]k�lem�a\lkk
j̀�]{_\�w\lff�̀]{_\lw_�
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�w\lff�mjfaq\plè_��
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�
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�
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jèZnl_r�una�h\_�e]a�Zjc

ja_l�a]r�c]ojesr�lhchs
jesr�]\�l_fa\]kjes�ai_�

e_fa��uZ]̀vjes�h̀_̀ff�a
]�ai_�e_fa��hel�]\�ljfan

\ujes�ai_�e_fa�yjèZnljes
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�

]̀eljaj]e�� Yo]jl�a\hefq_\\jes�f]jZ�]
\�dZhea�cha_\jhZ�a]�]ai_\

�p]\v�fja_f��uhs�]\�
f_̀n\_Zk�̀]eahje�jeohfj

o_�dZheaf�q]\�a\hefd]\a�h
el�ljfd]f_�]qq�tja_�je�
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ljfan\uhè_��hel�\_�o_s

_aha_�ljfan\u_l�h\_hf�h
f�f]]e�hf�d]ffjuZ_�pjai

�
h�ehajo_�f__l�cjx��

~]�



���������	
����������
����������������

���������������������
�������

�

� �
�!"#$%�&'�()*+%,-�./-%)"

,-0*/�10-2�34%,0%5�"-�
6057�"/8�90:)"-*);�<

0)85�
()*+%,-�=*>4*/%/-?5

@�A%5,)04-0*/�*B�
CBB%,-5�*/�DEFGHFI�JK

�LHIM�JNO� PHQRJKSRT�UHROI�
90-0:"-0*/�9%"5V)%5��

W)%�)%508V"$� 50:/0B0,"/-� "8X%)5%�%BB%,-5� $07%$;Y�
�Z[\]̂_�Z̀[abZc�bad\b�

ed_f�]̂�][[gahZc�bZZc�
id̀�cjgd̂k�ld_Z�
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ĵdmd[]\�[gamZcjgZb��d̂b
[Zm_�]\\�Z�jd[iẐ_q�
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e]bf�caê�nZoagZ�\Z]h

d̂k�_fZ�ld_Zq�id̂did�Z�ĵ
ẐmZbb]g��bad\�

cdb_jgn]̂mZ��]̂c�gZ�hZk
Z_]_Z�cdb_jgnZc�]gZ]b�]
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bRYjĥl�jZR]TZSReRT]�aĵS
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XVaiXTŶYfRaX̂�aiXZaT�
eRZ]h�SY�zm�Umo�sQ_�

�zm�Umo�sQ_�qR̂̂�
X]bRhT�Re�XZl�RZSTVZX̂�XZ
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_Y_Ŵ�XU[\Rf�d_Ya�YaW�c_T
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_]XRncŴ�� ��W]̂nT_]o�YàY�̀RR�àb̀
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Executive Summary  
At the request of Public Services and Procurement Canada (PSPC), SNC-Lavalin Inc. (SNC-Lavalin) has 
completed a Supplemental Site Investigation (SSI) and Remedial Options Analysis (ROA) of the Former 
Nanoose Transmitter, located in Nanoose Bay, British Columbia (the “Site”). This work as completed under 
Contract EZ897-170760/002/PWY and Task Authorization No. 700426061.  

The purpose of the SSI was to delineate the previously identified polycyclic aromatic hydrocarbons (PAH) 
soil impacts to support the completion of an updated ROA. In addition, further investigation regarding the 
previously identified dissolved metals impacts to groundwater was completed.  

During the delineation work, a debris unit within the footprint of the Former Transmitter Building (AEC 2) 
was encountered. Additional work was completed to delineate the debris and new PAH impacts identified 
in soil. The SSI consisted of the drilling of boreholes, installation of monitoring wells, the excavation of 25 
test-pits, the collection of soil samples and the completion of groundwater monitoring and sampling. The 
collected soil and groundwater samples were submitted for select laboratory analysis of metals, polycyclic 
aromatic hydrocarbons (PAH), petroleum hydrocarbons (PHCs), benzene, toluene, ethylbenzene and 
xylenes (BETX).  

The Site is on federal land, under the custodianship of the Department of National Defence (DND), and 
thus soil and groundwater analytical data were compared to were compared to the applicable guidelines in 
the Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines 
(CEQG), Canada Wide Standards (CWS) for Petroleum Hydrocarbons in Soil, and Federal Groundwater 
Quality Guidelines (FGQG). Land use at the Site is commercial (CL) and is considered to be the primary 
criteria used to evaluate analytical results for soil and groundwater samples collected at the Site. However, 
as a portion or all of the potential future land use is considered residential land use (RL), the federal RL 
guidelines have been included for comparison purposes. In addition, the analytical results were compared 
to the applicable provincial standards as divestment of the property to a non-Federal jurisdiction may occur. 

Based on the information presented in this report, the following key conclusions can be derived with respect 
to the investigation completed at the Site: 

› Soil contamination (PAH) in AEC 1 has been vertically and laterally delineated. 
› Soil (PHC F2 and F3, PAH) and groundwater (PAH) contamination was identified in the area of the 

Former Transmitter Building (AEC 2). Impacts are broadly vertically and laterally delineated in soil. 
Vertical delineation of groundwater impacts is required.  

› A demolition debris unit consisting of concrete/brick/rebar was encountered in AEC 2 between 1.8 
and 2.4 m below ground surface (bgs). The area of the identified debris unit is estimated to be 
1,750 m2. 

› Dissolved metals impacts have been confirmed in groundwater and are potentially a result of a 
combination of poorly developed monitoring wells (due to low yield) and background 
concentrations.  
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Soil impacted with PHCs and/or PAH was identified in two areas of the Site. The total area of impacted soil 
is estimated to be 700 m2 (AEC 1) and 4,700 m2 (AEC 2). To remediate these impacts, three options have 
been presented: 

› Option A: Remedial excavation of all impacted soil to federal CL guidelines (estimated cost of 
$1,900,000);  

› Option B: Remedial excavation of soil to provincial standards (estimated cost of $1,450,000); and, 
› Option C: Risk Assessment (estimated cost of $109,000). 

The excavation of all impacted soil (Option A) would effectively reduce liability and meet regulatory 
compliance and would minimize impacts to surrounding ecological habitat. Option B (excavation to 
provincial standards) has high costs and could require additional measures and long term continuance of 
liability. Option C (risk assessment) has the lowest cost and has the highest potential to require additional 
measures and long term continuance of liability. 
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1 Introduction 
At the request of Public Services and Procurement Canada (PSPC), SNC-Lavalin Inc. (SNC-Lavalin) has 
completed a Supplemental Site Investigation (SSI) and Remedial Options Analysis (ROA) of the Former 
Nanoose Transmitter, located in Nanoose Bay, British Columbia (the “Site”). This work as completed under 
Contract EZ897-170760/002/PWY and Task Authorization No. 700426061. The location and layout of the 
Site is shown on Drawings 626268-301 and 626268-302, respectively. 

1.1 Purpose 
The purpose of the SSI was to delineate the previously identified polycyclic aromatic hydrocarbons (PAH) 
soil impacts to support the completion of an updated ROA. During the delineation work, concrete/brick/rebar 
demolition debris was identified. A drilling program to assess the soil and groundwater quality within, 
beneath and downgradient of the buried demolition debris was then completed followed by further test-
pitting to delineate PAH impacts in soil. In addition, further investigation regarding the previously identified 
dissolved metals impacts in groundwater was completed.  

1.2 Scope of Work 
The SSI scope of work consisted of the following general tasks: 

› Development of health and safety plan (HASP) and subcontractor documents; 
› Identify utilities using BC One-Call services and a 3rd party locating contractor (Kelly’s 1st Call 

Locating and Geoscan Subsurface Surveys Inc. [GeoScan]) at each proposed test-pit and drilling  
location to ensure that underground utilities were not damaged (or encountered); 

› Completion of a test-pitting program during two site visits (January and March 2019) which included 
the advancement of 25 test-pits using a backhoe operated and provided by Knappett Industries 
(2006) Ltd.; 

› The advancement of six boreholes and the installation of six groundwater monitoring wells to 
assess groundwater quality. The drilling activities were completed by Drillwell Enterprises Ltd. on 
February 6, 2019; 

› Redevelopment of all monitoring wells at the Site in order to reduce the potential for fines present 
within the well sand pack; 

› Monitoring well development of newly installed groundwater wells; 
› Collection of groundwater samples during two rounds of sampling from all installed monitoring wells 

(February and March 2019); 
› Submission of soil and groundwater samples to a Canadian Association for Laboratory 

Accreditation Inc. (CALA) certified laboratory (AGAT Laboratories) for selective analysis of potential 
contaminants of concern (PCOCs) and contaminants of concern (COC) including petroleum 
hydrocarbons (PHCs) F1 to F4, benzene, ethylbenzene, toluene, xylenes (BETX), volatile 
petroleum hydrocarbons (VPH), light extractable petroleum hydrocarbons (LEPH),  heavy 
extractable petroleum hydrocarbons (HEPH), polycyclic aromatic hydrocarbons (PAH) and metals. 
Samples were shipped along with chain-of-custody documentation; 
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› Completion of a survey of the test-pit locations and the newly installed monitoring wells by J.E. 
Anderson and Associates; 

› Evaluation of remedial options and indicative costs; and, 
› Preparation of this factual report. 

Each of the three phases of the investigation with the rational for the SSI and ROA were provided to PSPC 
in a detailed scope of work dated November 28, 20181, January 21, 20192, and February 13, 20193. 

                                                           
1 SNC-Lavalin Inc. 2018 (SNC-Lavalin, 2018). Proposed Delineation Work Plan and Remedial Options Analysis Update Nanoose 
Transmitter (TX), Nanoose Bay, BC, Project No: R.101515.001. November 28, 2018. 
2 SNC-Lavalin Inc. 2019a (SNC-Lavalin, 2019a). Proposed Debris Area Investigation Work Plan Nanoose Transmitter (TX), Nanoose 
Bay, BC, Project No: R.101515.001. January 21, 2019. 
3 SNC-Lavalin Inc. 2019b (SNC-Lavalin, 2019b). Proposed 2019 Delineation Work Plan – Revised Nanoose Transmitter (TX), 
Nanoose Bay, BC, Project No: R.101515.001. February 13, 2019. 
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2 Background 
2.1 Environmental Site Condition 
The Site is located on top of a hill in a rural area of Nanoose Bay, BC, and consists of approximately 105 
hectares. The topography of the Site is fairly flat with some sloping towards the south and east. The Site 
was historically used by the Department of National Defense (DND) for radio transmission defence 
purposes until 1998. The facilities at the Site were reported to be constructed circa 1963 and 
decommissioned/removed from the Site between 1995 and 2002. Facilities included an underground 
bunker (Former Transmitter Building), auxiliary buildings and structures, and several radio antennas. The 
Site is currently vacant of any permanent buildings or structures and is currently used by a model airplane 
club (PDQ Flyers).  

In 2018, SNC-Lavalin completed a SSI and Remediation Options Analysis (ROA)4. The full Site history is 
presented in this report. Three Areas of Environmental Concern (AECs) were retained for the Site in the 
2018 SSI and ROA. The three AECs and associated contaminants of concern (COCs), as well as the 
regulated analytical parameters of concern, identified in the 2018 SSI, are summarized in the table below.  

Table A: Areas of Environmental Concern and Regulated Analytical Parameters 

AEC 
ID Description COCs 

Regulated Analytical Parameters 

Soil Groundwater 

1 Former Electrical 
Substation PAH 

Naphthalene, Acenaphthene, 
Fluorene, Benzo(a)anthracene, 

Benzo(a)pyrene and IACR 
- 

2 Former Transmitter 
Building PAH IACR - 

3 Site Wide Dissolved 
Metals - 

Aluminum, Iron, 
Manganese, Copper, 
Arsenic, Lithium and 

Nickel 
AEC – area of environmental concern   
IACR - Index of Additive Cancer Risk 
COC – contaminant of concern 

2.2 Potential Asbestos-Containing Materials 
In the 2004 Phase I ESA5 prepared by Keystone Environmental Ltd., it was reported that Jacques Whitford 
Environment Limited (JWEL) had identified the presence of asbestos-containing materials (ACM) within the 
bunker (i.e., the Former Transmitter Building) prior to its demolition in their Environmental Assessment 
Registration Form (EARF). A copy of this document has not been reviewed. JWEL was reported to have 
identified ACM consisting of pipe insulation, mechanical insulation, wall paneling and vinyl flooring within 

                                                           
4 SNC-Lavalin Inc., 2018. DRAFT Supplemental Site Investigation and Remedial Options Analysis, Nanoose Transmitter (TX), 
Nanoose Bay, BC. March 9, 2018. 
5 Keystone Environmental Ltd., Phase I Environmental Site Assessment, Nanoose TX, CFB Esquimalt, Nanoose, BC. March 2004.  
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the bunker. All ACM’s were to be removed prior to deconstruction; however, no records of this work have 
been received. Therefore, the potential for ACM within any rubble from the deconstructed bunker exists. 
The JWEL EARF was reported to indicate that the facility was to be decommissioned in four phases as 
follows: 

1: Identification and removal of hazardous materials; 
2: Deconstruction and disposal of the structure; 
3: Demolition of the bunker foundation including full disposal at designated landfill and/or recycling 

site(s); and, 
4: Restoration of the Site.  

Confirmation of the removal of ACM prior to the bunker demolition has not been reviewed by SNC-Lavalin.  
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3 Regulatory Framework 
Analytical results for soil and groundwater samples collected during the SSI were compared to applicable 
guidelines/standards provided in the following federal documents: 

› Canadian Environmental Quality Guidelines (CEQG), Canadian Council of Ministers of the 
Environment (CCME), Winnipeg, MB, including updates to 2017. 

› Canada Wide Standards for Petroleum Hydrocarbons in Soil (CWS), Canadian Council of Ministers 
of the Environment (CCME), Winnipeg, MB, January 2008. 

Guidance Document on Federal Interim Groundwater Quality Guidelines for Federal Contaminated Sites 
(FIGQG), Version 4, Ministry of Environment, Ottawa, ON, June 2016. For comparison purposes, the soil 
and groundwater analytical results were compared to the applicable standards provided in the following 
provincial documents as divestment of the property to a non-Federal jurisdiction may occur. As such, the 
data was also compared against standards within the following provincial regulations:  

› Contaminated Sites Regulation (CSR), B.C. Reg. 375/96, including amendments up to B.C. Reg. 
13/2019, January 24, 2019; and, 

› Hazardous Waste Regulation (HWR), B.C. Reg. 63/88, including amendments up to B.C. Reg. 
243/2016, November 1, 2017. 

3.1 Soil Quality Standards and Guidelines 
The Site is located on federal property and is operated under federal jurisdiction. The overall land use of 
the Site is considered to be commercial (CL) with CL guidelines being the primary criteria used to evaluate 
analytical results for soil and groundwater samples collected at the Site. However, as a portion or all of the 
potential future land use is considered residential land use (RL), the federal RL guidelines have been 
included for comparison purposes. Analytical results were also compared to the provincial CSR low density 
residential land use (RLLD) and CL standards, for comparison purposes. The federal guidelines include: 

› CEQG RL and CL soil quality guidelines.  
› 1997 Provisional Canadian Environmental Soil Quality guidelines (SQGE) for naphthalene. 
› 1991 Interim Soil Quality Criteria for phenanthrene. 
› CWS RL and CL soil quality guidelines. 

The CCME CEQG guidelines were used to evaluate analytical results for specific parameters analyzed in 
soil samples collected from the Site. The CCME CWS were used to assess gross petroleum hydrocarbon 
concentrations in analyzed samples. As a conservative estimate, concentrations of hydrocarbon 
parameters for surface and subsurface soil have been compared to the most stringent of the coarse-grained 
and fine-grained CWS standards and CEQG guidelines. 

Soil guidelines are protective of potable water, human soil ingestion, ecological soil contact, ecological soil 
and food ingestion, nutrient and energy cycling, and freshwater aquatic life. Groundwater was previously 
used as a drinking water source at the Site; however, there is no potable water service. There are 13 
groundwater wells within 1 km of the Site, five of which are located within the Site boundaries. In addition, 
two small wetland areas are located within the Site boundaries. A small unnamed creek appears to flow 
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from the southernmost wetland to Nanoose Creek, located south of the Site6 (SNC-Lavalin, 2012). As such, 
the Site specific exposure pathways for the protection of potable water and freshwater aquatic life were 
initially considered to be applicable to the Site. 

Concentrations of PAH in soil samples were compared to the CEQG RL and CL guidelines and take into 
account the protection of both human and environmental health. The guidelines protective of carcinogenic 
effects and the non-carcinogenic effects on human health are calculated based on the CCME Fact Sheet 
“Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health”, 2010 and are 
included in the summary analytical tables. The SQG for the protection of environmental health are used for 
comparison of concentrations of individual PAH.  

Table 1 of the CCME PAH Fact Sheet “Canadian Soil Quality Guidelines for the Protection of Environmental 
and Human Health”, 2010 stipulates that the application of more conservative standards for naphthalene 
and phenanthrene on a site specific basis where potential impacts to surface waters are a concern. If impact 
to surface water is not a concern, it is recommended in the factsheet to revert to the 1997 provisional soil 
quality guidelines (SQGE) for naphthalene and the 1991 Interim Soil Quality Criteria for phenanthrene. 
These standards have been applied for comparison purposes for PAH in soil. 

3.2 Groundwater Quality Standards and Guidelines 
Based on local topography, groundwater is anticipated to flow in a southeast direction, towards Nanoose 
Bay. The nearest down-gradient surface water receiving bodies is a small wetland and an unnamed stream 
located approximately 500 m southwest of the investigation area (located within the Site boundaries). The 
unnamed stream reportedly drains into Nanoose Creek.  

Although groundwater at the Site and in the surrounding area is not confirmed to be used as drinking water, 
drinking water (DW) standards were used as a conservative measure in the event that groundwater is 
developed in the future. Therefore, the Canadian Drinking Water Quality Guidelines (CDWQG) were 
considered applicable to groundwater at the Site. For the consideration of ecological receptors groundwater 
was compared to the FIGQG Tier 2 RL and CL, freshwater aquatic life (AW) guidelines. The FIGQG Tier 2 
Water Use/Exposure Pathways of “Soil Organisms Direct Contact”, and “Freshwater Life” were applied.  

For comparison purposes, PCOCs in groundwater were also compared to the provincial CSR Freshwater 
AW and drinking water (DW) standards. Provincial drinking water standards were deemed applicable due 
to the application of Protocol 217, “Water Use Determination” and the protection of future drinking water 
resources. 

                                                           
6 SNC-Lavalin Inc., Phase I Environmental Site Assessment , Nanaimo Transmitter, Regional District of Nanaimo, BC. 2012. 
7 BC Ministry of Environment and Climate Change Strategy, Protocol 21: Water Use Determination, Version 2.0, October 31, 2017 
(effective November 1, 2017). 
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4 Investigation Methodology 
The SSI activities were undertaken at the Site between December 2018 and March 2019. Photographs 
taken during the field activities are provided in Appendix I. Detailed descriptions of SNC-Lavalin’s field 
methodologies are provided in Appendix II. 

4.1 Test-Pitting and Soil Sampling 
An authorized dig permit issued from DND personnel was obtained and all underground utilities were 
located at the Site using a private utility locator contractor (Kelly’s 1st Call Locating on January 14 and 
GeoScan on March 11, 2019). The previous Phase 1 ESA (SNC-Lavalin, 2012) identified three registered 
archaeological Sites within the Site boundaries. The identified archaeological sites were determined to be 
outside of work area and as such, archaeological monitoring was not required during the SSI. 

On January 14 and March 11, 2019, SNC-Lavalin directed the advancement of twenty-five test-pits 
(TP19-41 through TP19-56 in January 2019 and TP19-57 through TP19-66 in March 2019) by Knappett 
Industries (2006) Ltd., of Nanaimo, BC using a track mounted excavator. Test-pits were advanced to a 
depth of 2.4 m below ground surface (bgs) with the exception of TP19-50 and TP19-51 which were 
advanced to 1.8 m bgs due to refusal on concrete debris and rebar. Soil samples from the test-pits were 
collected directly from the excavator bucket. 

Soil conditions in each test-pit were logged in detail with respect to soil type, colour, density, moisture 
content, and apparent contamination (i.e., odour, staining). Soil sample collection details are included in 
Appendix II. Detailed test-pit information such as soil stratigraphy, sample locations, field screening results 
are presented on the Test-Pit Logs, Appendix III. 

Soil samples were placed directly into laboratory supplied duplicate sample jars with Teflon lined lids 
following collection. Where volatiles were a PCOC, a second portion of each sample collected was placed 
in a sealable polyethylene bag and allowed to equilibrate with the headspace in the bag. The vapour 
contained in the headspace was measured for hydrocarbon vapour concentration using an RKI™ Eagle 2 
Gas Sample Drawing Monitor. For samples that were to be analyzed for volatile hydrocarbons, 
approximately 5 g of soil was collected using a Terra Core™ and was placed into a laboratory supplied vial 
with 10 mL of methanol. 

The field screening results were used, along with visual observations, to identify samples for potential 
laboratory analysis. The jarred soil samples were stored in an ice-chilled cooler and were shipped to AGAT 
Laboratories (AGAT) with completed chain-of-custody documentation. Soil samples were selectively 
analyzed for BETX, PHC F1 to F4, VPHs, LEPHs, HEPHs, PAH, and metals. 

4.2 Drilling and Monitoring Well Installation 
Prior to drilling, all underground utilities were located at the Site using a private utility locator contractor 
(Kelly’s 1st Call Locating) on February 5, 2019. On February 6 and 7, 2019 six boreholes were advanced 
and completed as groundwater monitoring wells (MW19-07S, MW19-07D. MW19-08S, MW19-08D, 
MW19-09S, and MW19-09D). The boreholes were advanced using a vibratory sonic drill rig operated by 
Drillwell Enterprises Ltd of Duncan, BC. Soil conditions in each borehole were logged in detail with respect 
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to soil type, colour, density, moisture content, and apparent contamination (i.e., odour, staining). Soil 
sample collection details are included in Appendix II.  

Monitoring wells were installed to allow measurement of headspace organic vapours, liquid phase 
hydrocarbon thickness (if present), depth to water, and to facilitate groundwater sample collection. 
Monitoring wells consisted of 5 cm diameter polyvinyl chloride (PVC) pipes, with slotted screens. The 
annulus of each borehole was filled with clean silica sand above the well screen and sealed from the surface 
with hydrated bentonite to prevent vertical migration of surface water from entering the well. Flush-mount 
steel covers were cemented over the wells to allow access for sample collection and monitoring. Detailed 
borehole information such as soil stratigraphy, sample locations, field screening results, and monitoring 
well completion details are presented on the Borehole Logs provided in Appendix III. 

4.3 Groundwater Monitoring 
Groundwater monitoring was completed on December 7, 2018, February 22 and 28 and March 1, 2019. 
For newly installed wells, subsurface conditions were allowed to stabilize at each well prior to monitoring 
and development. Depths to liquid levels were measured relative to ground surface. Details of groundwater 
monitoring are presented on monitoring reports contained in Appendix IV. 

4.4 Well Development and Sampling 
Newly installed wells were purged and developed using Waterra tubing and supplies. Purging and 
development was carried out with Waterra tubing until a minimum of three well volumes of water was 
removed (one well volume is equal to the volume of water in the PVC pipe plus the volume in the silica 
sand pack pore space) or the well went dry. If the well went dry, the water levels were allowed to recover 
to a minimum of 50 % of the initial level prior to being purged dry a minimum of three times. Redevelopment 
of all monitoring wells installed prior to 2019 was completed between December 2018 and February 2019 
in order to reduce the potential for fines present within the well sand pack. 

Dissolved metals samples were field filtered prior to sample collection. Each groundwater sample was 
collected directly into appropriate laboratory-prepared containers. Groundwater samples were stored in ice-
chilled coolers and submitted for analysis to AGAT for select analysis of BETX, VHw6-10, VPHw, LEPHw, 
PHC F1 and F2, PAH, and dissolved metals. 

4.5 Surveying 
Monitoring well and test-pit locations were surveyed by J.E. Anderson and Associates on February 8, 2019 
to provide the position relative to a geodetic datum and Universal Transverse Mercator (UTM) co-ordinates. 
Survey of the location of the March 2019 test-pits was completed using hand held GPS. The survey results 
were incorporated onto test-pit and borehole logs presented in Appendix III.  
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4.6 Quality Assurance / Quality Control 
QA/QC measures were undertaken to ensure unbiased and representative sample collection and assess 
the repeatability and accuracy of laboratory analyses. SNC-Lavalin’s QA/QC measures included: 

› Completion of field sampling tasks in accordance with in-house written preferred operating 
procedures (POPs); 

› Variances between field procedures and POPs are noted; 
› Collection and analyses of duplicate soil and groundwater samples at a rate of 10%; 
› Receipt of analytical data from the laboratory in digital format for direct input into a database; 
› Tabulation of the results directly from the database and checking with the printed final laboratory 

reports; and 
› Laboratory analytical precision of the groundwater and/or soil vapours samples was measured 

internally using replicate samples, and surrogate samples were analyzed to measures percent 
recovery as part of AGAT’s internal QA/QC program. 
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5 Results 
The following presents the results of the SSI activities. Note that the attached tables show the analytical 
results for all site investigations completed by SNC-Lavalin to date. 

5.1 Soil Stratigraphy 
The general soil stratigraphy consisted of sand and gravel fill material underlain by dense silt and sand. At 
several locations within AEC 2 (i.e., within the footprint of the Former Transmitter Building), the fill material 
was underlain by concrete/brick/rebar demolition debris layer starting at between 1.8 and 2.4 m bgs. In 
general, the debris unit was observed to be approximately 1 m in thickness in the majority of investigation 
locations where it was encountered. Beneath the debris and fill, a dense silt and fine-grained sand material 
was encountered up to a depth of 6.1 m bgs (the maximum depth investigated).  

No visual or olfactory evidence of contamination was encountered at any of the borehole or test-pit 
locations. Detailed soil descriptions from the drilling and test-pitting programs are provided on the logs in 
Appendix III.  

5.2 Hydrogeology 
Groundwater wells were monitored on December 7, 2018, February 22 and 28 and March 1, 2019. Location 
MW18-06D was dry during the December 2018 monitoring event. In February 2019, MW19-08S and 
MW19-09D did not recover following well development and therefore no samples were collected from these 
locations.  

Over the course of the SSI, the measured depths to water in the background wells were generally 0.15 m 
bgs (MW18-6S) and 3.0 m bgs (MW18-6D). For the investigation locations, excluding MW15-1D, the depth 
to water ranged from 1.3 m to 4.0 m bgs. The depth to water in MW15-1D was 16.2 m bgs. 

Non-aqueous phase liquids were not observed in any monitoring wells. Based on the potentiometric 
groundwater elevations in the monitoring wells, the inferred groundwater flow direction in this area of the 
Site is towards the southeast.  

The monitoring report is provided in Appendix IV, and groundwater elevations from February 28 and March 
1, 2019 are shown on Drawing 626268-307. 

5.3 Soil Analytical Results 
Selected soil samples during the drilling and test-pitting were analyzed for various PCOC parameters 
including BETX, PHC F1 to F4, VPH, LEPHs, HEPHs, PAH, and metals. Select samples were also analyzed 
for leachable PAH.  

The soil analytical results are presented on Tables 2 through 7 and on Drawings 626268-303 and 626268-
304. A copy of the analytical reports is provided in Appendix V. 

The following table (Table B) summarizes the soil samples at each AEC with concentrations that exceed 
the CCME CL guidelines and/or CSR CL standards. Exceedances of the RL guidelines and standards are 
presented on the tables and drawings. 
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Table B: Summary of Identified Soil Contamination 

Borehole/ 
Sample ID 

Sample 
Depth (m)  

Soil PCOCs > 
CCME CL 

Soil PCOCs > 
CSR CL 

Comments  
 

TP19-43-
01 0.3 - 0.6 IACR - Vertical delineation in same TP at 1.5 – 

1.8 m 

TP19-46-
02 0.3 – 0.6 IACR - Vertical delineation in same TP at 1.5 – 

1.8 m 

TP19-49-
01 0.3 – 0.6 IACR - Vertical delineation in same TP at 1.5 – 

1.8 m 

TP19-50-
01 0.3 – 0.6 IACR - 

Vertical delineation in BH19-09 at 2.9 – 
3.0 m 

TP19-50-
03 0.9 – 1.2 IACR - 

TP19-50-
04 1.5 – 1.8 

ACE, FLR, PHE, 
ANT, B(a)A, B(b)F, 
B(a)P TPE, IACR 

PHE, ANT, 
B(a)A, B(b)F 

TP19-51-
01 0.3 – 0.6 IACR - Vertical delineation in BH19-09 at 2.9 – 

3.0 m and TP19-65 at 2.1 – 2.4 m. 
 TP19-51-

03 1.5 – 1.8 
ACE, FLR, IACR 

 
- 

TP19-52-
01 0.3 – 0.6 IACR - 

Vertical delineation at BH19-07 at 2.9 – 
3.0 m TP19-52-

04 1.5 – 1.8 FLR, IACR - 

TP19-53-
03 1.5 – 1.8 IACR - Lateral delineation at TP19-55 at 1.5 – 

1.8 m 

TP19-54-
03 0.9 – 1.2 IACR - Vertical delineation in same TP at 0.3 – 

0.6 m and 1.5 – 1.8 m 

TP19-57-
04 1.4 – 1.7 

NAP, ACE, FLR, 
PHE, B(a)A, B(a)P 

TPE, IACR 

NAP, PHE, 
B(a)A,  

PAH exceedances vertically delineated in 
nearby BH19-07 at 2.9 – 3.0 m and 

BH19-09 at 2.9 – 3.0 m 
 

TP19-57-
05 2.1 – 2.4 ACE, FLR, IACR - 

Vertical delineation at BH19-07 at 2.9 – 
3.0 m and BH19-09 at 2.9 – 3.0 m. 

 

TP19-63-
02 0.9 – 1.2 IACR - Vertical delineation in same TP at 2.1 – 

2.4 m. 

TP19-63-
04 1.5 – 1.8 IACR - Vertical delineation in same TP at 2.1 – 

2.4 m. 

BH19-07-
05 

(duplicate 
2.9 – 3.0  - Iron Vertical delineation at BH19-09 at 2.9 – 

3.0 m.  
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Table B: Summary of Identified Soil Contamination 

Borehole/ 
Sample ID 

Sample 
Depth (m)  

Soil PCOCs > 
CCME CL 

Soil PCOCs > 
CSR CL 

Comments  
 

sample 
only) 

BH19-09-
04 2.0 – 2.1  IACR - 

Vertical delineation at same BH at 2.9 – 
3.0 m. 

 
  
NAP  Naphthalene B(b)F      Benzo(b) fluoranthene 

B(a)A Benz(a) anthracene B(a)P TPE       Benzo(a)pyrene total potency           
equivalents 

ACE Acenaphthene IACR       Index of Additive Cancer Risk 
FLR Fluorene  
PHE  Phenanthrene  
ANT Anthracene  
  

5.4 Groundwater Analytical Results 
Two groundwater monitoring and sampling events were completed as part of the SSI. The initial event was 
completed on February 22, 2019 with nine groundwater samples (MW15-1S, MW15-1D, MW15-2S, 
MW15-02D, MW15-3, MW15-4, MW15-5 MW18-6S and MW18-6D) and one blind field duplicate being 
collected. The second sampling event was completed on February 28 and March 1, 2019 with a total of 14 
samples, plus one blind field duplicate, being collected from all monitoring well locations. A sheen and 
hydrocarbon-like odour were observed during the groundwater development and sampling program at 
monitoring well locations MW19-07S and MW19-07D. Two monitoring well locations (MW19-08S and 
MW19-09D) were noted to be dry and therefore could not be sampled.  

Groundwater samples were selectively analyzed for BETX, VHw6-10, VPHw, LEPHw, PHC F1 and F2, PAH, 
and dissolved metals. The analytical results are presented in Tables 8 through 12 and on Drawings 626268-
305 and 626268-306. Analytical reports are provided in Appendix V. 

The following table (Table C) summarizes the groundwater samples collected in 2019 with concentrations 
that exceed the CCME guidelines and/or CSR standards.  
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Table C: Summary of Groundwater Analytical Results 

ID Sample Date PCOC > Federal Guidelines PCOC > Provincial 
Standards 

MW15-1S 
February 22, 2018 

Al, Fe,  Mn, Cu - 
March 1, 2019 

MW15-3 
February 22, 2019 Mn, Cd - 

February 28, 2019 - - 

MW15-5 
February 22, 2018 Al, Mn, Cu - 

March 1, 2019 Mn - 

MW18-6S* 
February 22, 2019 Mn - 

February 28, 2019 Mn - 

MW19-07S February 28/ March 1, 
2019 

Al, Cr, Cu, Se,  
PAH Parameters 

 (ACE, FLR, PHE, ANT, ACR, 
FLT, PYR, B(a)A, B(b+j)F, 

B(a)P, B(ghi)P)  

Cr, PAH Parameters 
 (1-MNAP, 2-MNAP, PHE, 

ANT, ACR, FLT, PYR, B(a)A, 
CHR, B(b)F, B(j)F,  B(b+j)F, 

B(a)P, D(ah)A, QN)  
 

MW19-07D March 1, 2019 
Mn, PAH Parameters 

 (ANT, PYR, B(a)A, B(a)P) 
B(a)P (in duplicate sample 

only) 

MW19-08D March 1, 2019 Mn - 

MW19-09S February 28/ March 1, 
2019 

Mn, Zn, PAH Parameters 
(NAP, PHE, ANT, FLR, PYR, 

B(a)A,  

Li, PAH Parameters 
 (PYR, B(a)A, B(b+j)F, B(a)P) 

 

* Background MW Location 

Al  Dissolved aluminum  ACR Acridine  
Fe  Dissolved iron FLT         Fluoranthene 
Mn  Dissolved manganese PYR Pyrene 
Cu  Dissolved copper B(a)A      Benz(a) anthracene 
Cd  Dissolved Cadmium  CHR Chrysene 
Cr Dissolved chromium B(b)F      Benzo(b) fluoranthene 
Li  Dissolved lithium  B(j)F Benzo(j) fluoranthene 
Se  Dissolved selenium B(b+j)F Benzo(b+j) fluoranthene 
Zn  Dissolved Zinc  B(ghi)P Benzo(g,h,i)perylene 
PHC  Petroleum Hydrocarbon Fractions B(a)P Benzo(a)pyrene 
1-MNAP 1-Methylnaphthalene D(ah)A  Dibenz(a,h) anthracene 
2-MNAP  2-Methylnaphthalene QN Quinoline 
NAP  Naphthalene FLR Fluorene 
ACE        Acenaphthene PHE         Phenanthrene 
 ANT Anthracene 
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5.5 Quality Control / Quality Assurance 
To assess the QA/QC for the blind filed duplicate sets, SNC-Lavalin calculated the practical quantitative 
limits (PQL: defined as 5 times the method detection limit) and, if appropriate, the relative percent difference 
(RPD: defined as the absolute value of difference between a sample set divided by the average of the two 
results). If sample concentrations are less than the PQL, RPDs are not considered meaningful and are not 
calculated. SNC-Lavalin’s RPD targets are 60% for all soil parameters and 40% for all groundwater 
parameters analyzed. Calculated RPD values for the blind field duplicate samples are presented in the data 
tables. 

5.5.1 Soil 
For the samples submitted for analysis of PAH, eight blind field duplicates were analyzed resulting in a 
duplicate frequency of 12.7%, which exceeds SNC-Lavalin’s target of 10%. For the eight samples submitted 
for analysis of metals, two blind field duplicate were submitted for analysis results in a duplicate frequency 
of 20%, exceeding SNC-Lavalin’s target of 10%. 

RPD values were calculated for those parameters that had measured concentrations greater than five times 
the method detection limit (MDL). Three soil duplicate pairs were identified with RPD values exceeding 
SNC-Lavalin’s acceptable range of 60% and are summarized below: 

› Duplicate pair TP19-46-01 and TP19-46-02 had a calculated RPD value for phenanthrene of 64% 
and marginally exceeded the target value.  

› Duplicate pair TP19-50-01 and TP19-50-02 had a calculated RPD value for phenanthrene of 132% 
and for pyrene of 110%.  

› Duplicate pair TP19-54-02 and TP19-54-03 had a calculated RPD value for phenanthrene of 146%.  

SNC-Lavalin contacted AGAT on January 25, 2019 to review the PAH data for the three duplicate pairs and 
provide comment. A response from AGAT was received via e-mail on January 30, 2019 indicating that 
AGAT had reviewed the data and their internal QAQC results and that no data errors were identified. It was 
noted that based on visual inspection, the calculated RPD value is likely a result of sample heterogeneity. 
Based on review of the analytical data, which indicated the concentrations of PCOCs in the above samples 
were less than the applicable standards, the identified RPD issues do not affect the interpretation of the 
analytical results and as such, SNC-Lavalin considers the data to be representative. 

For the remaining duplicate pairs the RPD values were less than SNC-Lavalin’s target of 60%. 

5.5.2 Groundwater 
For the 23 groundwater samples submitted for dissolved metals analysis, two blind field duplicates were 
analysed resulting in a duplicate frequency of 8.6%, which is below SNC-Lavalin’s target of 10%. For the 
four samples submitted for analysis of PAH, one blind field duplicate was submitted for analysis resulting 
in a duplicate frequency of 25%, exceeding SNC-Lavalin’s target of 10%. All calculated RPD values for 
were less than 40%. As such, SNC-Lavalin considers the data to be representative. 
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6 Discussion 
The following sections summarize the results of the SSI investigations, and present an overview of the 
current soil and groundwater conditions at the Site. 

6.1 Soil Quality 

6.1.1 PAH Delineation 
The previous SSI completed by SNC-Lavalin in 2018 identified calculated IACR values greater than the 
CCME RL and CCME CL guidelines to a depth of 0.9 m bgs within the footprint of the Former Transmitter 
Building (AEC 2). The 2019 investigation completed in AEC 2 consisted of 25 test-pits advanced at varying 
step-out distances from the previously identified IACR impacts and the investigation of potential impacts at 
a greater depth. During the delineation investigation, a debris unit was encountered consisting of rebar, 
brick, concrete, and metal across much of the area of the former bunker (as shown on the Drawing 
626268-309).  

The debris unit was generally identified starting at a depth of 1.8 to 2.4 m bgs and was thick enough in 
some areas to inhibit further excavation (i.e., maximum identified thickness of 1.2 m). Delineation of the 
identified debris unit and the identified PHC and PAH impacts was generally achieved through the drilling 
and subsequent test-pitting programs in February and March 2019. Based on results to date, lateral 
delineation of the impacted zone between 0.3 m and 2.4 m bgs has been achieved in all directions. Vertical 
delineation was generally achieved during the drilling investigation at boreholes BH19-07D and BH19-09D 
at a depth of 2.9 – 3.0 m bgs.  

The calculated values of IACR were greater than the applicable federal guidelines at one test-pit (TP19-63) 
which was completed to delineate IACR impacts to the south of AEC 2 (TP19-54). Given the slope of the 
Site towards the south and the inferred groundwater flow direction to the south, the building debris within 
the footprint of the Former Transmitter Building (AEC 2) is likely the primary source of contamination for the 
Site.  

Based on the results of the investigations completed to date, the lateral extents of soil contamination 
(exceeding CCME CL guidelines) and the debris unit are as follows: 

› AEC 1 – 700 m2; 
› AEC 2 – 4,700 m2; and, 
› Debris unit – 1,750 m2. 
 

Note, the debris unit overlaps with the area of AEC 2. 

6.1.2 Metals 
The concentration of iron marginally exceeded the CSR RLLD standard in a duplicate sample collected 
from borehole location BH19-07 within AEC 2. The Ministry of Environment & Climate Change Strategy 
(ENV) allows for the application of regional background concentrations below 1 m on Sites that do not have 
deep rooting plants or borrowing animals. Given the wild undeveloped status of much of the Site, these 
conditions cannot confidently be met. The measured concentration is much less than the background 
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concentration for iron (70,000 µg/g) for the region. It is likely that the concentration of iron is due to an 
anomaly or nugget effect and is not representative of widespread iron contamination in soil. As such, iron 
has not been retained as a COC for the Site.     

6.2 Groundwater Quality 

6.2.1 PAH Parameters 
Groundwater samples were collected from the newly installed monitoring wells to assess hydrocarbon and 
PAH PCOCs within the identified debris unit in AEC 2. Concentrations of several PAH parameters were 
found to exceed both the federal guidelines and provincial standards in the shallow monitoring wells at two 
locations (MW19-07S and MW19-09S). Vertical delineation of the impacts was not achieved; however, the 
measured PAH concentrations in MW19-07D were considerably less than those measured in the shallow 
well in the same location. Lateral delineation was achieved to the southeast (i.e., downgradient direction) 
at monitoring well MW19-08D. The identified PAH impacts in groundwater were added to the COCs for 
AEC 2. Additional groundwater sampling is recommended to confirm results. The installation of additional 
monitoring wells would be required in an upgradient/cross gradient direction would be required if the 
remedial excavation of the contaminated soil is not completed. 

6.2.2 Dissolved Metals  
Previous investigation results at the Site identified unstable concentrations of dissolved metals in 
groundwater that were potentially attributed to silt influence and not necessarily an anthropogenic source. 
The wells installed at the Site are low yield (i.e., slow water level recovery) and generally go dry before the 
calculated purge volumes are able to be removed (i.e., three well volumes of water). As part of the 2018 
and 2019 SSI, re-development of the existing wells was completed prior to two rounds of sampling for 
dissolved metals parameters. 

In general, the measured concentrations of dissolved metals were lower following the re-development of all 
existing monitoring well locations. The most recent results from three of the previously impacted monitoring 
wells (MW15-2S, MW15-3 and MW15-4) had concentrations of dissolved metals less than the applicable 
federal guidelines and provincial standards.  

The measured concentrations of dissolved metals in the background wells (MW18-06S and MW18-06D) 
identified concentrations of manganese (shallow well only) greater than the CCME RL guidelines. Given 
the concentrations of manganese across the Site in multiple locations, the presence of manganese is likely 
representative of enriched background concentrations. Newly installed monitoring wells (MW19-07S, 
MW19-07D, MW19-08D and MW19-09S) had concentrations of aluminium, manganese, chromium, 
copper, lithium selenium, and/or zinc greater than the applicable federal guidelines or provincial standards. 
Additional groundwater data is required to confirm seasonality and dissolved metals concentrations at the 
Site; however, based on review of the data collected to-date, it is considered likely that these impacts are 
not related to an anthropogenic source. The dissolved metals impacts remain a site-wide AEC based on 
the data to date. 
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6.3 Summary of Areas of Environmental Concern 
Based on the findings of the 2019 SSI, three AECs have been retained for the Site. The AECs and their 
regulated analytical parameters of concern based on federal CL guidelines are summarized in the below 
table and are shown on Drawing 626268-308. 

Table D: Areas of Environmental Concern and Regulated Analytical Parameters 

AEC 
ID Description COCs 

Regulated Analytical Parameters 

Soil Groundwater 

1 Former Electrical 
Substation PAH 

PAH Parameters ( ACE, FLR,  
and IACR)  

 
- 

2 Former Transmitter 
Building PAH 

PAH Parameters: 
 (NAP, ACE, FLR, PHE, ANT, 

FLT, B(a)A,  B(b)F, B(a)P, B(a)P 
TPE, IACR) 

PAH Parameters: 
 (1-MNAP, 2-MNAP, NAP, 

ACE, FLR, PHE, ANT, 
ACR, FLT, PYR, B(a)A, 

CHR, B(a)A, B(b)F, B(j)F,  
B(b+j)F, B(a)P, D(ah)A, 

B(ghi)P, QN)  

3 Site Wide Dissolved 
Metals - 

Aluminum, Iron, 
Manganese, Chromium, 

Copper, Lithium, 
Selenium, and Zinc 

AEC   Area of Environmental Concern B(a)A      Benz(a) anthracene 

COC   Contaminant of Concern CHR Chrysene 

  B(b)F      Benzo(b) fluoranthene 

1-MNAP  1-Methylnaphthalene B(j)F Benzo(j) fluoranthene 

2-MNAP   2-Methylnaphthalene   

NAP   Naphthalene B(b+j)F Benzo(b+j) fluoranthene 

  B(ghi)P Benzo(g,h,i)perylene 

ACE        Acenaphthene B(a)P Benzo(a)pyrene 

FLR Fluorene   

PHE         Phenanthrene D(ah)A  Dibenz(a,h) anthracene 

ANT Anthracene   

ACR Acridine  QN Quinoline 

FLT          Fluoranthene B(a)P TPE  Benzo(a)pyrene total potency equivalents 

PYR Pyrene IACR       Index of Additive Cancer Risk 
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7 Remedial Options Analysis 
The objective of remediation is the protection of human health and environment, and the reduction of 
environmental liability. To reduce the liability associated with the Site and to prepare for future divesture, 
remediation is considered to include the following: 

› Excavation or risk assessment to address the identifies soil contamination; 
› Potential removal of the debris unit; and, 
› Additional groundwater sampling to confirm the background groundwater conditions. 

The removal of the remaining site infrastructure and the decommissioning of the on-Site groundwater wells 
is no longer considered to be a requirement for property divestiture. Below provides a recommended scope 
of work and indicative cost estimates. 

In order to estimate the total impacted volume of contaminated soil and debris, SNC-Lavalin had to make 
assumptions for impacted areas based on the analytical results, site observations and topography. A cost 
estimate was obtained from Knappett based on the below assumptions. The extent of assumed PAH and 
hydrocarbon contamination and debris is as follows and presented on Drawing 626268-308: 

Table E: Estimate of Contaminated Soil and Debris 

Area Material Type Area (m2) Estimated Depth 
(m) 

Estimated Volume 
(m3) 

AEC 1 
Soil > CCME RL/CL 600 0 - 1.5 900 

Soil > CSR RLLD 100 0 - 1.5 150 

AEC 2 

Soil > CCME RL/CL 2,800 0 - 2.0 5,600 

Soil > CSR RLLD 600 0 - 2.0 1,200 

Soil > CSR CL 1,300 0 - 2.0 2,600 

- Concrete Debris  1,750 2.0 – 3.0 1,750 

AEC – area of environmental concern 
> CCME RL/CL – measured concentrations are greater than the federal Canadian Council of Ministers of the Environment Residential 
and Commercial Land Use guidelines 
> CSR RLLD - measured concentrations are greater than the provincial Contaminated Sites Regulation Residential Land Low Density 
standards 
> CSR CL - measured concentrations are greater than the provincial Contaminated Sites Regulation Commercial Land Use standards 

To remediate or risk manage the contaminants of concern, three remedial options have been selected to 
address the impacts to soil at the Site: 

› Option A: Remedial Excavation of all impacted soil to numerical guidelines; 
› Option B: Remedial Excavation of soil to Provincial Standards; and 
› Option C: Risk Assessment. 
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7.1 Option A: Remedial Excavation of All Impacted Soil  
Remedial excavation is a common approach and could be used to remove as much soil as practicable 
containing elevated concentrations of PAH for off-site disposal. Remediation of impacted soil would require 
the excavation, transport and disposal at a licensed and approved landfill facility (contaminated soil only). 
The proposed excavation would include Areas 1 through 6, as shown on Drawing 626268-309. 

In addition to the contaminated soil, a debris unit consisting of concrete, rebar, brick, Styrofoam and/or 
metal is to be potentially removed from the Site during the remedial excavation program. The site 
photographs and borehole logs show an example of the concrete and mixed debris unit requiring removal 
and disposal that has been observed.  

The remedial excavation option includes all activities required to prepare the Site for divesture including the 
groundwater well decommissioning as well as the implementation of the remedial excavation which includes 
the removal of concrete and mixed debris. The general assumptions for determining the liability costs for a 
remedial excavation approach at the Site are: 

› Preparation of an Environmental Effects Determination report; 
› Preparation of tender documents and submission review; 
› For the purposes of provincial disposal:  

- Approximately 6,500 m3 of soil is assumed to have concentrations of PAH greater than the 
CCME CEQG RL and CL guidelines but less than the CSR RLLD standards (“CSR RLLD – 
soil”);  

- Approximately 1,350 m3 of soil is assumed to have concentrations of PAH greater than both 
the CCME CEQG RL guidelines and the CSR RLLD standards (“CSR RLLD + soil”); and  

- Approximately 2,600 m3 of soil is assumed to have concentrations of PAH and hydrocarbons 
greater than the CCME CEQG RL guidelines, and the CSR RLLD and CL standards (“CSR 
CL+ soil”). 

› The “CSR RLLD + soil” and “CSR CL + soil” will be transported to a licensed and approved facility 
for disposal. The “CSR RLLD – soil” would be transported to a fill site located on non-agricultural 
land.  

› Approximately 1,750 m3 of concrete debris will be transported to a licensed and approved facility 
for disposal. It is assumed that the debris unit is not considered include ACM.  

› The cost for the removal and debris unit is approximately $100,000 and is included in the cost for 
the Remedial Excavation Oversight.  

› If the debris was determined to be ACM, the additional cost for disposal would be in the order of 
$1,200,000. 

› Contaminated soil is assumed to be located to a maximum depth of 3.0 m bgs throughout the Site. 
› An estimated costs of $200,000 has been allocated for the treatment of water (surface and/or 

groundwater) within the excavations assuming discharge to ground following treatment. 
› There is no cost difference for remediation to CCME RL or CL guidelines as the guideline for IACR 

is the same for both land uses. 
› Total environmental oversight estimated at 30 days, 12 hours per day. Field work assumed to be 

completed by an Intermediate Environmental Technician (during all activities, including acting as 
Environmental Monitor for PSPC). This assumes that the pit location used by the remediation 
contractor is 30 minutes from the Site. 
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› Excavation will be backfilled with imported clean material. Compaction with the excavator tracks 
has been assumed sufficient.  

› Affected road areas will be restored at surface with road base and the remainder of the excavation 
areas being finished with 0.1 m of topsoil and grass seed.  

› Assessment of the post remediation groundwater quality will be required to confirm remediation of 
the elevated concentrations of PAH in groundwater. 

› Decommissioning of the existing monitoring wells and the wells installed following the completion 
of the remedial excavation. 

Costs to complete a remedial excavation approach at the Site based on the above assumptions have been 
estimated and are presented below.  

Table F: Estimated Costs – Option A 

Tasks Environmental 
Oversight and Expenses 

Analytical and Third 
Party Contractors Subtotal 

Project Management, 
Reporting and Meetings $30,000 - $30,000 

Project Set Up, Design Review 
and Health and Safety $10,000 - $10,000 

Tender Specifications and 
Support $10,000 - $10,000 

Remedial Excavation 
Oversight $100,000 $1,685,000 $1,785,000 

Post Remediation 
Groundwater Assessment $15,000 $25,000 $40,000 

Monitoring Well 
Decommissioning and Site 

Closure 
$10,000 $15,000 $25,000 

TOTAL $175,000 $1,725,000 $1,900,000 

7.2 Option B: Remedial Excavation to Provincial 
Standards 

Remedial excavation to provincial standards could be used to remove as much soil as practicable 
containing elevated concentrations of PAH for off-site disposal. The remedial excavation to provincial 
standards option includes all activities required to prepare the Site for divesture including the remedial 
excavation of contaminated soil exceeding provincial standards and the debris unit. Under this scenario, 
IACR would not be considered a contaminant of concern for the Site. The proposed areas of excavation 
would be Areas 1, 5 and 6 as shown on Drawing 626268-309.  

The general assumptions for determining the liability costs for a remedial excavation approach at the Site 
are: 

› Preparation of an Environmental Effects Determination report; 
› Preparation of tender documents and submission review; 
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› For the purposes of provincial disposal:  

- Approximately 1,350 m3 of soil is assumed to have concentrations of PAH greater than both 
the CCME CEQG RL guidelines and the CSR RLLD standards (“CSR RLLD + soil”); and  

- Approximately 2,600 m3 of soil is assumed to have concentrations of PAH greater than the 
CCME CEQG RL guidelines, and the CSR RLLD and CL standards (“CSR CL+ soil”). 

› The “CSR RLLD + soil” and “CSR CL + soil” will be transported to a licensed and approved facility 
for disposal.  

› Approximately 1,750 m3 of concrete debris will be transported to a licensed and approved facility 
for disposal. It is assumed that the debris unit is not considered to include ACM. 

› The cost for the removal and debris unit is approximately $100,000 and is included in the cost for 
the Remedial Excavation Oversight.  

› If the debris was determined to be ACM, the additional cost for disposal would be in the order of 
$1,200,000. 

› Contaminated soil is assumed to be located to a maximum depth of 3.0 m bgs throughout the Site. 
› An estimated costs of $200,000 has been allocated for the treatment of water (surface and/or 

groundwater) within the excavations assuming discharge to ground following treatment. 
› Total environmental oversight estimated at 15 days, 12 hours per day. Field work assumed to be 

completed by an Intermediate Environmental Technician (during all activities, including acting as 
Environmental Monitor for PSPC). This assumes that the pit location used by the remediation 
contractor is 30 minutes from the Site. 

› Excavation will be backfilled with imported clean material. Compaction with the excavator tracks 
has been assumed sufficient.  

› Affected road areas will be restored at surface with road base and the remainder of the excavation 
areas being finished with 0.1 m of topsoil and grass seed.  

› Assessment of the post remediation groundwater quality will be required to confirm remediation of 
the elevated concentrations of PAH in groundwater and assessment of the soil vapour quality. 

› Decommissioning of the existing monitoring wells and the wells installed following the completion 
of the remedial excavation. 
 

Costs to complete a remedial excavation approach at the Site based on the above assumptions have been 
estimated and are presented below. Note that the costs for the removal of site infrastructure are included 
in the Remedial Excavation Oversight costs. 
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Table G: Estimated Costs – Option B 

Tasks Environmental 
Oversight and Expenses 

Analytical and Third 
Party Contractors Subtotal 

Project Management, 
Reporting and Meetings $30,000 - $30,000 

Project Set Up, Design Review 
and Health and Safety $10,000 - $10,000 

Tender Specifications and 
Support $10,000 - $10,000 

Remedial Excavation 
Oversight $60,000 $1,260,000 $1,320,000 

Post Remediation 
Groundwater and Vapour 

Assessment 
$25,000 $30,000 $55,000 

Monitoring Well 
Decommissioning and Site 

Closure 
$10,000 $15,000 $25,000 

TOTAL $145,000 $1,305,000 $1,450,000 

It should be noted that additional costs will be incurred if a submission to the ENV for a certificate of 
compliance for the Site is determined to be a requirement for Site divestiture. 

7.3 Option C: Risk Assessment 
A human health and ecological risk assessment (HHERA) could be completed to identify any potential risks 
to human and ecological receptors at the Site. Due to uncertainties with ultimate Site divestiture, the 
HHERA would be a combined report, conducted in accordance with both federal and provincial guidance 
for risk assessment. For the federal HHERA, the most current guidance provided by Health Canada (human 
health) as well as the CCME and Environment and Climate Change Canada (ECCC) Federal Contaminated 
Sites Action Plan (FCSAP) (ecological health) will be applied. To support the provincial HHERA, the BC 
CSR risk assessment guidance (which also relies on Health Canada guidance) will be applied.  

Through the completion of an HHERA for the Site, the need for removal of impacted soil is not anticipated; 
however, there is potential that the risk assessment could require removal of soil hot spots, dependent on 
the acceptability of recommended risk management controls and/or the identification of the presence or 
potential future presence of sensitive receptors at the Site.  

The objective of the HHERA would be to identify any potential risks to human and ecological receptors 
under current Site conditions. The HHERA would consist of four main sections: 

› Problem Formulation; 
› Exposure Assessment; 
› Toxicity Assessment; and 
› Risk Characterization. 

In the Problem Formulation phase, a detailed evaluation of contaminants of potential concern (COPCs), 
human and ecological receptors of concern (ROCs), and potentially operable exposure pathways would be 
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identified and summarized in a Conceptual Site Model (CSM). The Exposure Assessment would quantify 
the frequency, magnitude and duration of exposure of ROCs to the identified COPCs. The Toxicity 
Assessment will evaluate the potential adverse effects that exposures to site COPCs could cause to the 
identified receptors. Through the Risk Characterization phase, the results of the Exposure and Toxicity 
Assessments are integrated and interpreted to produce risk estimates and place these in context with 
inherent uncertainties. The outcomes of the HHERA would enable the identification for potential risk 
controls that should be implemented at the Site to limit potential exposure to COPCs (if required).  

A comprehensive HHERA report would be prepared documenting the input data, methods, results, and 
conclusions.  

Prior to completion of the HHERA, further delineation (lateral and vertical) of the PAH contaminated 
groundwater within AEC 2 would be required. 

Costs to complete a risk assessment approach at the Site based on the above assumptions have been 
estimated and are presented below. 

Table H: Estimated Costs – Option C 

Tasks 
Environmental 
Oversight and 

Expenses 
Analytical and Third 

Party Contractors Subtotal 

Project Management, Reporting and 
Meetings $10,000 - $10,000 

Project Set Up, Design Review and 
Health and Safety $4,000 - $4,000 

Groundwater Delineation Program $20,000 $15,000 $35,000 

Risk Assessment $35,000 - $35,000 

Monitoring Well Decommissioning 
and Site Closure $10,000 $15,000 $25,000 

TOTAL $79,000 $30,000 $109,000 

 
7.4 Remedial Options Screening 
Table I provides an estimated cost and ROA for each of the proposed remedial techniques. The table 
evaluates various parameters to assist in decision making, including: 

› Technical Feasibility – the technical feasibility evaluates whether the type and distribution of 
contaminants and subsurface conditions are amenable to the method proposed. 

› Timing – timing for the project is evaluated based on the likelihood of obtaining the remediation 
objectives within a 1 year (good), 2 – 3 years (satisfactory) or longer (poor) timeframe. 

› Operations and Maintenance – the requirement for procuring and operating equipment to support 
the remedial approach (considers cost and timing implications). 

› Likelihood of Success – an overall qualitative assessment of meeting the remediation objectives 
for the proposed method within a reasonable timeframe. 
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› Estimated Cost – consider both short-term and long-term relative costs for remediation and post-
remediation work, and range from < $200,000 (low), $200,000 to $400,000 (moderate), and 
>$500,000 (high). 

› Liability – consider future liability, including removal of liability (good), long-term liability with low 
impact (e.g. no anticipated future changes in land use or Site conditions) on human health or 
ecology (satisfactory), or long term liability with high impact (e.g. future land use change or change 
in conditions) to human health or ecology (poor). 

Table I: Remedial Alternatives and Cost Analysis 

Remedial Options Option A: Excavation of 
All Impacted Soil  

Option B: Excavation to 
Provincial Standards  

Option C:  
Risk Assessment 

Technical Feasibility    

Timing    

Operations and 
Maintenance 

   

Likelihood of Success  1 1 

Estimated Cost H H L 

Liability  1 1 

1 If unacceptable risk levels are predicted, risk-management or long-term monitoring may be a requirement of site closure 
 

 Remedial Option Assessment  Costs 
 Good  L Low 
 Satisfactory M Moderate 
 Poor H High 

 

The excavation of all impacted soil (Option A) would effectively reduce liability and meet regulatory 
compliance and would minimize impacts to surrounding ecological habitat. Option B (excavation to 
provincial standards) has high costs and could require additional measures and long term continuance of 
liability. Option C (risk assessment) has the lowest cost and has the highest potential to require additional 
measures and long term continuance of liability. 



SSI and ROA – Nanoose Transmitter (TX) Nanoose Bay, BC  
Public Services and Procurement Canada  

 

 
Internal Ref: 626268 March 31, 2019 

 
25 

© Her Majesty the Queen in Right of Canada (2019)   
 

8 Conclusions and Recommendations 
Based on the information presented in this report, the following key conclusions can be derived with respect 
to the investigation completed at the Site: 

› Soil contamination (PAH) in AEC 1 has been vertically and laterally delineated. 
› Soil (PAH) and groundwater (PAH) contamination was identified in the area of the Former 

Transmitter Building (AEC 2). Impacts are broadly vertically and laterally delineated in soil. Vertical 
delineation of groundwater impacts is required.  

› A demolition debris unit consisting of concrete/brick/rebar was encountered in AEC 2 at a depth of 
between 1.8 and 2.4 m bgs measuring approximately 1 m in thickness. The area of the identified 
debris unit is estimated to be 1,750 m2. 

› Dissolved metals impacts have been confirmed in groundwater and are potentially a result of a 
combination of poorly developed monitoring wells (due to low yield) and background 
concentrations.  

Soil impacted with PAH was identified in two areas of the Site. The total area of impacted soil is estimated 
to be 700 m2 (AEC 1) and 4,700 m2 (AEC 2). To remediate these impacts, three options have been 
presented: 

› Option A: Remedial excavation of all impacted soil to federal CL guidelines (estimated cost of 
$1,900,000);  

› Option B: Remedial excavation of soil to provincial standards (estimated cost of $1,450,000); and 
› Option C: Risk Assessment (estimated cost of $104,000). 

The excavation of all impacted soil (Option A) would effectively reduce liability and meet regulatory 
compliance and would minimize impacts to surrounding ecological habitat. Option B (excavation to 
provincial standards) has high costs and could require additional measures and long term continuance of 
liability. Option C (risk assessment) has the lowest cost and has the highest potential to require additional 
measures and long term continuance of liability. 
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10 Notice to Reader 
This report has been prepared by SNC-Lavalin Inc. (SNC-Lavalin) for Canada, who has been party to the 
development of the scope of work for this project and understands its limitations. Copyright of this report 
vests with Her Majesty the Queen in Right of Canada. This report was prepared in accordance with a 
services contract between SNC-Lavalin and Canada, including General Conditions 2035 of the Standard 
Acquisition Clauses and Conditions (SACC) Manual. 

This report is intended to provide information to Canada to assist it in making business decisions. 
SNC-Lavalin are not a party to the various considerations underlying the business decisions, and does not 
make recommendations regarding such business decisions. 

The findings, conclusions and recommendations in this report have been developed in a manner consistent 
with the level of skill normally exercised by environmental professionals currently practising under similar 
conditions in the area. The findings contained in this report are based, in part, upon information provided 
by others. If any of the information is inaccurate, modifications to the findings, conclusions and 
recommendations may be necessary. 

The findings, conclusions and recommendations presented by SNC-Lavalin in this report reflect and 
SNC-Lavalin’s best judgement based on the site conditions at the time of the site inspection on the date(s) 
set out in this report and on information available at the time of preparation of this report. They have been 
prepared for specific application to this site and are based, in part, upon visual observation of the site, 
subsurface investigation at discrete locations and depths, and specific analysis of specific materials as 
described in this report during a specific time interval. Substances other than those described may exist 
within the site, reported substance parameters may exist in areas of the site not investigated, and 
concentrations of substances greater or less than those reported may exist between sample locations. 

The findings and conclusions of this report are valid only as of the date of this report. If site conditions 
change, new information is discovered, or unexpected site conditions are encountered in future work, 
including excavations, borings, or other studies, the findings, conclusions and/or recommendations of this 
report should be re-evaluated. It is recommended that users of this report should engage a suitably qualified 
professional to assist in interpreting the significance, if any, of the findings. 
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TABLE 1:  Surface Soil Sample Log

Sample
Sample Sample Date North East Depth Headspace

Location ID (yyyy mm dd) Description (m) (m) (m) (ppm)

SS15-1 SS15-1-1 2015 02 04
SAND and GRAVEL, fine to medium grained sand, fine gravel, subangular, trace silt, brown, loose, 

saturated, rootlets. 5458754.1 410721.1 0.1 - 0.2 0

SS15-2 SS15-2-1 2015 02 04
SAND and GRAVEL, fine to medium grained sand, fine gravel, subangular, trace silt, brown, loose, 

saturated, rootlets. 5458754.4 410732.7 0.0 - 0.2 0

SS15-3 SS15-3-1 2015 02 04
SAND and GRAVEL, fine to medium grained sand, fine gravel, subangular, trace silt, brown, loose, 

saturated, rootlets. 5458733.4 410726.6 0.0 - 0.2 0
SS15-4 SS15-4-1 2015 02 04 SILT, sandy, fine grained, black, dense, moist, organics. 5458730.9 410720.4 0.0 - 0.2 0
SS15-5 SS15-5-1 2015 02 05 SILT, sandy, fine grained, black, dense, moist, organics. 5458749.5 410735.6 0.0 - 0.2 0

SS15-5-2 2015 02 05 SAND, fine grained, silty, trace gravel, fine, subangular, brown, medium dense to dense, wet. 5458749.5 410735.6 0.2 - 0.3 0
SS15-6 SS15-6-1 2015 02 05 SILT, sandy, fine grained, black, dense, moist, organics. 5458760.3 410728.0 0.0 - 0.2 5

SS15-6-2 2015 02 05 SAND, fine grained, silty, trace gravel, fine, subangular, brown, medium dense to dense, wet. 5458760.3 410728.0 0.2 - 0.3 0
SS15-7 SS15-7-1 2015 02 05 SILT, sandy, fine grained, black, dense, moist, organics. 5458757.0 410713.5 0.0 - 0.2 0

SS15-7-2 2015 02 05 SAND, fine grained, silty, trace gravel, fine, subangular, brown, medium dense to dense, wet. 5458757.0 410713.5 0.2 - 0.3 0

Coordinates
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TABLE 2: Summary of Analytical Results for Soil - Hydrocarbons

Monocyclic Aromatic Hydrocarbons Gross Parameters Petroleum Hydrocarbon Fractions

Sample Depth Field F2 F3 F4
Sample Sample Date Interval Screenb Benzene Ethylbenzene Toluene Xylenes Styrene VPHs LEPHse HEPHse F1-BTEX (>C10-C16) (>C16-C34) (>C34-C50)

Location ID (yyyy mm dd) (m) (ppm) µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g
BH15-1D BH15-1-1 2015 02 03 0.3 - 0.6 5 - - - - - - < 20 30 - < 20 < 20 < 20 -

BH15-1-17 2015 02 03 15.4 - 15.7 75 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-1-18 Duplicate 15.4 - 15.7 - < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1

QA/QC RPD% * * * * * * * * * * * * *
BH15-1-3 2015 02 03 1.7 - 2.0 75 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-1-7 2015 02 03 4.7 - 5.0 100 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1

BH15-2D BH15-2-2 2015 02 04 1.1 - 1.2 25 < 0.02a < 0.05a < 0.05 < 0.2 < 0.05 - < 20 < 20 - < 20 < 20 < 20 < 0.1
BH15-2-5 2015 02 04 3.0 - 3.4 75 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-2-7 2015 02 04 4.7 - 5.0 25 - - - - - - < 20 < 20 - < 20 < 20 < 20 -

BH15-3 BH15-3-1 2015 02 04 0.2 - 0.5 25 - - - - - - < 20 < 20 - < 20 < 20 < 20 -
BH15-3-3 2015 02 04 1.7 - 2.0 50 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-3-6 2015 02 04 4.9 - 5.2 75 - - - - - - - - - < 20 < 20 < 20 -

BH15-4 BH15-4-1 2015 02 04 0.2 - 0.5 75 - - - - - - 102 204 - 57 223 47 -
BH15-4-2 2015 02 04 1.2 - 1.5 75 - - - - - - < 20 61 - < 20 41 < 20 -
BH15-4-4 2015 02 04 3.5 - 3.8 50 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-4-5 Duplicate 3.5 - 3.8 - - - - - - - < 20 < 20 - < 20 < 20 < 20 -

QA/QC RPD% - - - - - - * * - * * * -
BH15-5 BH15-5-2 2015 02 05 1.2 - 1.5 100 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 27 < 10 < 20 < 20 < 20 < 0.1

BH15-5-3 2015 02 05 1.8 - 2.1 75 - - - - - - < 20 35 - < 20 < 20 < 20 -
BH15-5-6 2015 02 05 3.2 - 3.5 25 - - - - - - < 20 < 20 - < 20 < 20 < 20 -

BH15-6 BH15-6-1 2015 02 05 0.5 - 0.8 25 - - - - - - < 20 < 20 - < 20 < 20 < 20 -
BH15-6-2 2015 02 05 1.5 - 1.8 25 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
BH15-6-4 2015 02 05 3.7 - 4.0 25 - - - - - - < 20 < 20 - < 20 < 20 < 20 -

SS15-2 SS15-2-1 2015 02 04 0.0 - 0.2 0 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 < 20 < 10 < 20 < 20 < 20 < 0.1
SS15-4 SS15-4-1 2015 02 04 0.0 - 0.2 0 - - - - - - 22 129 - < 20 57 < 20 -
SS15-6 SS15-6-2 2015 02 05 0.2 - 0.3 0 - - - - - - < 20 24 - < 20 < 20 < 20 -
SS15-7 SS15-7-1 2015 02 05 0.0 - 0.2 0 - - - - - - 50 303 - < 20 96 < 20 -
TP18-38 TP18-38-01 2018 01 23 0.2 - 0.5 0 < 0.005 < 0.01 < 0.05 < 0.05 - - - - < 10 28 59 77 -

TP18-38-02 2018 01 23 0.8 - 0.9 0 < 0.005 < 0.01 < 0.05 < 0.05 - - - - < 10 < 20 30 < 20 -
BH19-09D BH19-09-04 2019 02 07 2.0 - 2.1 300 < 0.005 < 0.01 < 0.05 < 0.05 < 0.05 < 10 < 20 23 < 10 < 20 26 < 20 < 0.1
TP19-57 TP19-57-04 2019 03 11 1.4 - 1.7 45 < 0.005 0.01 < 0.05 < 0.05 < 0.05 < 10 400 634 < 10 197 808 205 < 0.1

TP19-57-05 2019 03 11 2.1 - 2.4 35 - - - - - - - - - 42 71 < 20 -
Federal Guideline
CCME CEQG Residential Surface (RL Surface)c 0.0068f 0.018 0.08 2.4 5 n/a n/a n/a 170 150 300 2,800 n/a
CCME CEQG Residential Subsoil (RL Subsoil)c 0.0068f 0.018 0.08 2.4 5 n/a n/a n/a 170 230 2,500 10,000 n/a
CCME CEQG Commercial Surface (CL Surface)c 0.0068f 0.018 0.08 2.4 50 n/a n/a n/a 170 230 1,700 3,300 n/a
CCME CEQG Commercial Subsoil (CL Subsoil)c 0.0068f 0.018 0.08 2.4 50 n/a n/a n/a 170 230 3,500 10,000 n/a
BC Standard
CSR Low Density Residential Land Use (RLLD)d 0.035 15 0.5 6.5 5 200 1,000 1,000 n/a n/a n/a n/a 4,000
CSR Commercial (CL)d 0.035 15 0.5 6.5 50 200 2,000 5,000 n/a n/a n/a n/a 20,000
CSR Industrial Land Use (IL)d 0.035 15 0.5 6.5 50 200 2,000 5,000 n/a n/a n/a n/a 20,000

Associated AGAT file(s): 15V942889, 15V942897, 18V305465, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Laboratory detection limit exceeds regulatory standard/guideline.
b  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
c  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
d  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
e  Where no LEPH and HEPH are available, EPH has been compared to LEPH and HEPH standards, which are conservative comparisons.
f Guidelines use 10-5 incremental risk.

Methyl tert-
butyl ether 

[MTBE]
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TABLE 3: Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location BH15-1D BH15-2D BH15-3 BH15-4 BH15-5 SS15-2 SS15-6 TP16-1 TP16-2 TP16-3 Federal Guideline BC Standard
Sample ID BH15-1-3 BH15-1-7 BH15-1-17 BH15-1-18 QA/QC BH15-2-2 BH15-3-3 BH15-4-1 BH15-5-2 SS15-2-1 SS15-6-2 TP16-1-1 TP16-1-2 TP16-1-3 TP16-2-1 TP16-2-2 QA/QC TP16-3-1 TP16-3-3

Sample Date (yyyy mm dd) 2015 02 03 2015 02 03 2015 02 03 Duplicate RPD % 2015 02 04 2015 02 04 2015 02 04 2015 02 05 2015 02 04 2015 02 05 2016 01 13 2016 01 13 2016 01 13 2016 01 13 Duplicate RPD % 2016 01 13 2016 01 13
Depth Interval (m) 1.7 - 2.0 4.7 - 5.0 15.4 - 15.7 15.4 - 15.7 1.1 - 1.2 1.7 - 2.0 0.2 - 0.5 1.2 - 1.5 0.0 - 0.2 0.2 - 0.3 0.2 - 0.5 0.8 - 1.1 1.4 - 1.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 1.5 - 1.8

Field Screen (ppm)a 75 100 75 - 25 50 75 100 0 0 0 0 0 0 0 0 0
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 0.81 < 0.01 < 0.01 < 0.01 0.221 0.486 < 0.005 0.359 0.124 97 0.393 < 0.005 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g - - - - - - - - - - - 0.246 0.523 < 0.005 0.299 0.122 84 0.386 < 0.005 n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 0.7 < 0.01 < 0.01 < 0.01 0.208 0.495 < 0.005 0.308 0.114 92 0.358 < 0.005 n/a n/a 60 950 950
Acenaphthylene µg/g < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 320 320 n/a n/a n/a
Acenaphthene µg/g < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 0.28 < 0.01 < 0.01 < 0.01 0.116 0.246 < 0.005 0.126 0.057 75 0.170 < 0.005 0.28 0.28 950 15,000 15,000
Fluorene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.49 < 0.02 < 0.02 < 0.02 0.19 0.43 < 0.02 0.21 0.09 * 0.27 < 0.02 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1.96 < 0.02 < 0.02 < 0.02 0.8 1.9 < 0.02 1.09 0.41 91 1.24 < 0.02 5e 50e 5 50 50
Anthracene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.63 < 0.02 < 0.02 < 0.02 0.248 0.542 < 0.004 0.247 0.126 65 0.346 < 0.004 2.5 32 2.5 30 30
Fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 0.86 < 0.05 < 0.05 < 0.05 0.40 0.8 < 0.01 0.38 0.19 67 0.52 < 0.01 15.4 180 50 200 200
Pyrene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1.18 < 0.02 < 0.02 < 0.02 0.54 1.0 < 0.01 0.50 0.26 63 0.70 < 0.01 7.7 100 10 100 100
Benz(a)anthracene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.6 < 0.02 < 0.02 < 0.02 0.30 0.51 < 0.03 0.25 0.14 56 0.38 < 0.03 1 10 1 10 10
Chrysene µg/g < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 0.61 < 0.05 < 0.05 < 0.05 0.30 0.52 < 0.05 0.26 0.14 * 0.40 < 0.05 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.24 < 0.02 < 0.02 < 0.02 0.11 0.18 < 0.05 0.10 0.05 * 0.13 < 0.05 1 10 1 10 10
Benzo(j)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.17 < 0.02 < 0.02 < 0.02 0.08 0.13 < 0.05 0.06 < 0.05 * 0.10 < 0.05 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g - - - - - - - - - - - 0.19 0.31 < 0.05 0.16 0.05 * 0.23 < 0.05 1 10 1 10 10
Benzo(k)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.16 < 0.02 < 0.02 < 0.02 0.07 0.12 < 0.05 0.05 < 0.05 * 0.10 < 0.05 1 10 1 10 10
Benzo(a)pyrene µg/g < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 0.46 < 0.05 < 0.05 < 0.05 0.22 0.32 < 0.03 0.16 0.10 * 0.27 < 0.03 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.17 < 0.02 < 0.02 < 0.02 0.08 0.10 < 0.02 0.05 0.03 * 0.09 < 0.02 1 10 1 10 10
Dibenz(a,h)anthracene µg/g < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.07 < 0.02 < 0.02 < 0.02 0.043 0.054 < 0.005 0.026 0.017 * 0.044 < 0.005 1 10 1 10 10
Benzo(g,h,i)perylene µg/g < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 0.21 < 0.05 < 0.05 < 0.05 0.10 0.12 < 0.05 0.07 < 0.05 * 0.12 < 0.05 n/a n/a n/a n/a n/a
Quinoline µg/g - - - - - - - - - - - - - - - - - - - n/a n/a 2.5 10 10
B(a)P Equivalency µg/g - - - - - - - - - - - 0.33 0.48 < 0.05 0.24 0.13 * 0.39 < 0.05 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g - - - - - - - - - - - 3.5 5.6 0.5 2.7 1.2 * 4.3 0.5 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.
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TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location TP16-4 TP16-5 TP16-6 TP16-7 TP16-8 TP16-9 TP16-10 TP16-11 TP16-12 TP16-13 TP16-14 TP16-15 TP16-16 TP16-17 TP16-18 Federal Guideline BC Standard
Sample ID TP16-4-1 TP16-5-1 TP16-6-1 TP16-7-1 TP16-8-1 TP16-9-1 TP16-10-1 TP16-11-01 TP16-11-02 QA/QC TP16-12-01 TP16-13-01 TP16-14-01 TP16-14-02 TP16-15-01 TP16-16-02 TP16-17-01 TP16-18-01

Sample Date (yyyy mm dd) 2016 01 13 2016 01 13 2016 01 13 2016 01 13 2016 01 13 2016 01 13 2016 01 13 2016 03 07 Duplicate RPD % 2016 03 07 2016 03 07 2016 03 07 2016 03 07 2016 03 07 2016 03 07 2016 03 07 2016 03 07
Depth Interval (m) 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.8 - 1.1 1.4 - 1.5 0.2 - 0.5 0.8 - 1.1 0.2 - 0.5 0.2 - 0.5

Field Screen (ppm)a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g 0.128 0.112 0.961 0.043 < 0.005 0.048 < 0.005 0.022 0.036 * 0.005 0.295 0.317 0.480 0.005 < 0.005 < 0.005 0.036 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g 0.162 0.140 1.03 0.066 < 0.005 0.066 0.005 0.041 0.048 16 0.010 0.357 0.379 0.518 0.010 < 0.005 < 0.005 0.051 n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g 0.122 0.118 0.951 0.048 < 0.005 0.048 < 0.005 0.028 0.039 33 0.007 0.310 0.349 0.482 0.017 < 0.005 < 0.005 0.041 n/a n/a 60 950 950
Acenaphthylene µg/g < 0.005 < 0.005 0.012 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 320 320 n/a n/a n/a
Acenaphthene µg/g 0.084 0.074 0.454 0.039 < 0.005 0.039 < 0.005 0.021 0.024 * 0.005 0.179 0.182 0.271 < 0.005 < 0.005 < 0.005 0.025 0.28 0.28 950 15,000 15,000
Fluorene µg/g 0.13 0.11 0.91 0.05 < 0.02 0.06 < 0.02 0.03 0.03 * < 0.02 0.28 0.30 0.49 < 0.02 < 0.02 < 0.02 0.03 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g 0.68 0.58 4.47 0.31 < 0.02 0.32 0.02 0.18 0.20 11 0.05 1.5 1.1 2.3 < 0.02 < 0.02 < 0.02 0.21 5e 50e 5 50 50
Anthracene µg/g 0.247 0.163 1.33 0.082 < 0.004 0.093 0.008 0.055 0.055 0 0.013 0.343 0.403 0.69 < 0.004 < 0.004 < 0.004 0.057 2.5 32 2.5 30 30
Fluoranthene µg/g 0.32 0.26 1.95 0.15 < 0.01 0.15 0.01 0.09 0.10 11 0.02 0.57 0.65 0.9 0.01 < 0.01 < 0.01 0.10 15.4 180 50 200 200
Pyrene µg/g 0.43 0.34 2.54 0.20 < 0.01 0.20 0.01 0.12 0.12 0 0.03 0.8 0.83 1.2 0.01 < 0.01 < 0.01 0.13 7.7 100 10 100 100
Benz(a)anthracene µg/g 0.24 0.20 1.44 0.12 < 0.03 0.12 < 0.03 0.07 0.07 * < 0.03 0.40 0.49 0.65 < 0.03 < 0.03 < 0.03 0.07 1 10 1 10 10
Chrysene µg/g 0.26 0.20 1.48 0.12 < 0.05 0.12 < 0.05 0.07 0.07 * < 0.05 0.42 0.48 0.6 < 0.05 < 0.05 < 0.05 0.07 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g 0.10 0.08 0.47 0.06 < 0.05 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.15 0.19 0.23 < 0.05 < 0.05 < 0.05 < 0.05 1 10 1 10 10
Benzo(j)fluoranthene µg/g 0.06 < 0.05 0.28 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.09 0.12 0.15 < 0.05 < 0.05 < 0.05 < 0.05 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g 0.16 0.08 0.75 0.06 < 0.05 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.24 0.31 0.38 < 0.05 < 0.05 < 0.05 < 0.05 1 10 1 10 10
Benzo(k)fluoranthene µg/g 0.06 0.05 0.28 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.09 0.12 0.16 < 0.05 < 0.05 < 0.05 < 0.05 1 10 1 10 10
Benzo(a)pyrene µg/g 0.17 0.13 0.99 0.08 < 0.03 0.08 < 0.03 0.04 0.05 * < 0.03 0.26 0.33 0.43 < 0.03 < 0.03 < 0.03 0.04 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g 0.06 0.05 0.29 0.03 < 0.02 0.03 < 0.02 0.02 0.02 * < 0.02 0.10 0.15 0.15 < 0.02 < 0.02 < 0.02 0.02 1 10 1 10 10
Dibenz(a,h)anthracene µg/g 0.028 0.023 0.135 0.015 < 0.005 0.014 < 0.005 0.009 0.010 * < 0.005 0.052 0.079 0.077 < 0.005 < 0.005 < 0.005 0.011 1 10 1 10 10
Benzo(g,h,i)perylene µg/g 0.07 0.06 0.33 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.11 0.16 0.16 < 0.05 < 0.05 < 0.05 < 0.05 n/a n/a n/a n/a n/a
Quinoline µg/g - - - - - - - - - - - - - - - - - - n/a n/a 2.5 10 10
B(a)P Equivalency µg/g 0.25 0.19 1.42 0.12 < 0.05 0.12 < 0.05 0.06 0.07 * < 0.05 0.40 0.52 0.64 < 0.05 < 0.05 < 0.05 0.06 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g 2.8 2.1 14.9 1.4 0.5 1.3 0.5 0.8 0.9 * 0.5 4.4 5.7 7.2 0.5 0.5 0.5 0.8 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.
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TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location TP16-19 TP17-19 TP17-20 TP17-21 TP17-22 TP17-23 TP17-24 TP17-25 TP17-26 TP18-27 TP18-28 TP18-29 Federal Guideline BC Standard
Sample ID TP16-19-01 TP17-19-01 TP17-19-02 TP17-20-01 TP17-21-01 TP17-21-02 QA/QC TP17-21-04 TP17-22-01 TP17-23-01 TP17-23-04 TP17-24-01 TP17-25-01 TP17-26-01 TP18-27-01 TP18-28-01 TP18-29-01

Sample Date (yyyy mm dd) 2016 03 07 2017 10 24 2017 10 24 2017 10 24 2017 10 24 Duplicate RPD % 2017 10 24 2017 10 24 2017 10 24 2017 10 24 2017 10 24 2017 10 24 2017 10 24 2018 01 23 2018 01 23 2018 01 23
Depth Interval (m) 0.2 - 0.5 0.8 - 1.1 1.5 - 1.8 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 1.4 - 1.7 0.2 - 0.5 0.2 - 0.5 1.4 - 1.7 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5

Field Screen (ppm)a 0 0 0 0 0 0 0 0 0 0 0 0 0 - - -
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g < 0.005 0.021 0.080 0.029 0.104 0.023 * 0.015 0.055 0.041 0.106 0.241 < 0.005 < 0.005 0.052 0.005 < 0.005 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g < 0.005 0.030 0.095 0.042 0.119 0.033 113 0.024 0.059 0.061 0.119 0.170 < 0.005 < 0.005 0.060 0.010 < 0.005 n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g < 0.005 0.022 0.089 0.036 0.103 0.023 * 0.018 0.048 0.045 0.118 0.183 < 0.005 < 0.005 0.048 0.006 < 0.005 n/a n/a 60 950 950
Acenaphthylene µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 320 320 n/a n/a n/a
Acenaphthene µg/g < 0.005 0.016 0.042 0.023 0.057 0.016 * 0.012 0.030 0.034 0.053 0.074 < 0.005 < 0.005 0.031 0.006 < 0.005 0.28 0.28 950 15,000 15,000
Fluorene µg/g < 0.02 0.02 0.07 0.03 0.08 0.02 * < 0.02 0.05 0.05 0.08 0.12 < 0.02 < 0.02 0.04 < 0.02 < 0.02 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g < 0.02 0.14 0.36 0.18 0.43 0.14 102 0.10 0.25 0.28 0.38 0.58 < 0.02 < 0.02 0.24 0.05 < 0.02 5e 50e 5 50 50
Anthracene µg/g < 0.004 0.041 0.104 0.051 0.129 0.049 90 0.028 0.076 0.082 0.112 0.165 < 0.004 < 0.004 0.074 0.018 < 0.004 2.5 32 2.5 30 30
Fluoranthene µg/g < 0.01 0.06 0.14 0.07 0.18 0.07 88 0.04 0.12 0.13 0.15 0.24 < 0.01 < 0.01 0.12 0.03 < 0.01 15.4 180 50 200 200
Pyrene µg/g < 0.01 0.08 0.17 0.09 0.24 0.09 91 0.05 0.15 0.17 0.18 0.32 < 0.01 < 0.01 0.16 0.04 < 0.01 7.7 100 10 100 100
Benz(a)anthracene µg/g < 0.03 0.05 0.10 0.06 0.14 0.05 * 0.03 0.09 0.11 0.11 0.20 < 0.03 < 0.03 0.09 < 0.03 < 0.03 1 10 1 10 10
Chrysene µg/g < 0.05 0.05 0.09 0.05 0.13 0.05 * < 0.05 0.08 0.10 0.10 0.18 < 0.05 < 0.05 0.08 < 0.05 < 0.05 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 0.06 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 0.08 < 0.05 < 0.05 0.04 < 0.02 < 0.02 1 10 1 10 10
Benzo(j)fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.03 < 0.02 < 0.02 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 0.06 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 0.08 < 0.05 < 0.05 0.07 < 0.05 < 0.05 1 10 1 10 10
Benzo(k)fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.02 < 0.02 < 0.02 1 10 1 10 10
Benzo(a)pyrene µg/g < 0.03 0.03 0.06 0.04 0.10 0.04 * < 0.03 0.06 0.07 0.07 0.13 < 0.03 < 0.03 0.07 < 0.03 < 0.03 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g < 0.02 < 0.02 0.02 < 0.02 0.04 < 0.02 * < 0.02 0.02 0.03 0.02 0.05 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 1 10 1 10 10
Dibenz(a,h)anthracene µg/g < 0.005 0.007 0.011 0.006 0.021 0.007 * < 0.005 0.013 0.014 0.010 0.028 < 0.005 < 0.005 0.006 < 0.005 < 0.005 1 10 1 10 10
Benzo(g,h,i)perylene µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 n/a n/a n/a n/a n/a
Quinoline µg/g - - - - - - - - - - - - - - < 0.05 < 0.05 < 0.05 n/a n/a 2.5 10 10
B(a)P Equivalency µg/g < 0.05 0.05 0.09 0.06 0.15 0.06 * < 0.05 0.09 0.10 0.10 0.19 < 0.05 < 0.05 0.09 < 0.05 < 0.05 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g 0.5 0.7 1.0 0.8 1.5 0.7 * 0.6 1.0 1.1 1.0 2.0 < 0.6 < 0.6 1.1 < 0.6 < 0.6 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.

CCME 
CEQG 

Residential 
(RL)b

CCME 
CEQG 

Commercial 
(CL)b

CSR Low 
Density 

Residential 
Land Use 
(RLLD)c

CSR 
Commercial 

Land Use 
(CL)c

CSR 
Industrial 
Land Use 

(IL)c

 SNC-LAVALIN INC.  Page 3 of 8

 626268 / 2019 03 15
 \\Sli2606\projects\Current Projects\PWGSC\626268-Nanoose Transmitter\4.0 Execution\4.10 Data Management\Tables\20190319_626268_TAB.xl

 QAQC: DMG 2019 03 15



TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location TP18-30 TP18-31 TP18-35 TP18-36 TP18-37 TP18-38 TP18-39 TP18-40 TP19-41 TP19-42 TP19-43 Federal Guideline BC Standard
Sample ID TP18-30-01 TP18-30-02 QA/QC TP18-31-01 TP18-35-01 TP18-36-01 TP18-37-01 TP18-38-01 TP18-38-02 TP18-39-01 TP18-40-01 TP19-41-01 TP19-42-01 TP19-42-02 QA/QC TP19-42-03 TP19-43-01 TP19-43-03

Sample Date (yyyy mm dd) 2018 01 23 Duplicate RPD % 2018 01 23 2018 01 23 2018 01 23 2018 01 23 2018 01 23 2018 01 23 2018 01 23 2018 01 23 2019 01 14 2019 01 14 Duplicate RPD % 2019 01 14 2019 01 14 2019 01 14
Depth Interval (m) 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.8 - 0.9 0.2 - 0.5 0.2 - 0.5 0.3 - 0.6 0.3 - 0.6 0.3 - 0.6 0.9 - 1.2 0.3 - 0.6 1.5 - 1.8

Field Screen (ppm)a - - - - - 0 0 0 0 0 - - - - - -
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g < 0.005 < 0.005 * 0.032 0.066 0.199 0.255 0.170 0.086 0.006 0.033 < 0.01 < 0.01 < 0.01 * < 0.01 0.11 < 0.01 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g < 0.005 < 0.005 * 0.047 0.072 0.228 0.312 0.242 0.122 0.009 0.054 - - - - - - - n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g < 0.005 < 0.005 * 0.038 0.064 0.211 0.292 0.210 0.113 0.007 0.041 < 0.01 < 0.01 < 0.01 * < 0.01 0.12 < 0.01 n/a n/a 60 950 950
Acenaphthylene µg/g < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 320 320 n/a n/a n/a
Acenaphthene µg/g < 0.005 < 0.005 * 0.025 0.035 0.113 0.150 0.143 0.077 < 0.005 0.033 < 0.01 < 0.01 < 0.01 * < 0.01 0.08 < 0.01 0.28 0.28 950 15,000 15,000
Fluorene µg/g < 0.02 < 0.02 * 0.03 0.06 0.17 0.24 0.22 0.13 < 0.02 0.05 < 0.02 < 0.02 < 0.02 * < 0.02 0.12 < 0.02 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g < 0.02 < 0.02 * 0.19 0.28 0.72 0.93 1.4 0.60 0.04 0.29 < 0.02 < 0.02 < 0.02 * < 0.02 0.61 < 0.02 5e 50e 5 50 50
Anthracene µg/g < 0.004 < 0.004 * 0.062 0.092 0.217 0.295 0.314 0.193 0.013 0.082 < 0.02 < 0.02 < 0.02 * < 0.02 0.14 < 0.02 2.5 32 2.5 30 30
Fluoranthene µg/g < 0.01 < 0.01 * 0.08 0.13 0.34 0.43 0.52 0.29 0.01 0.15 < 0.05 < 0.05 < 0.05 * < 0.05 0.25 < 0.05 15.4 180 50 200 200
Pyrene µg/g < 0.01 < 0.01 * 0.11 0.17 0.43 0.55 0.67 0.38 0.02 0.19 < 0.02 < 0.02 < 0.02 * < 0.02 0.32 < 0.02 7.7 100 10 100 100
Benz(a)anthracene µg/g < 0.03 < 0.03 * 0.05 0.09 0.25 0.30 0.39 0.21 < 0.03 0.11 < 0.02 < 0.02 < 0.02 * < 0.02 0.18 < 0.02 1 10 1 10 10
Chrysene µg/g < 0.05 < 0.05 * 0.05 0.09 0.23 0.29 0.38 0.20 < 0.05 0.11 < 0.05 < 0.05 < 0.05 * < 0.05 0.18 < 0.05 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g < 0.02 < 0.02 * 0.02 0.03 0.09 0.11 0.20 0.10 < 0.02 0.05 < 0.02 < 0.02 < 0.02 * < 0.02 0.07 < 0.02 1 10 1 10 10
Benzo(j)fluoranthene µg/g < 0.02 < 0.02 * < 0.02 0.02 0.05 0.06 0.12 0.07 < 0.02 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 0.04 < 0.02 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g < 0.05 < 0.05 * < 0.05 0.05 0.14 0.17 0.32 0.17 < 0.05 0.07 - - - - - - - 1 10 1 10 10
Benzo(k)fluoranthene µg/g < 0.02 < 0.02 * < 0.02 0.02 0.05 0.06 0.11 0.06 < 0.02 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 0.04 < 0.02 1 10 1 10 10
Benzo(a)pyrene µg/g < 0.03 < 0.03 * 0.04 0.06 0.18 0.21 0.29 0.16 < 0.03 0.08 < 0.05 < 0.05 < 0.05 * < 0.05 0.14 < 0.05 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g < 0.02 < 0.02 * < 0.02 0.02 0.07 0.09 0.05 0.02 < 0.02 0.03 < 0.02 < 0.02 < 0.02 * < 0.02 0.05 < 0.02 1 10 1 10 10
Dibenz(a,h)anthracene µg/g < 0.005 < 0.005 * < 0.005 0.013 0.039 0.049 0.028 0.016 < 0.005 0.019 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 1 10 1 10 10
Benzo(g,h,i)perylene µg/g < 0.05 < 0.05 * < 0.05 < 0.05 0.08 0.10 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 0.05 < 0.05 n/a n/a n/a n/a n/a
Quinoline µg/g < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 - - - - - - - n/a n/a 2.5 10 10
B(a)P Equivalency µg/g < 0.05 < 0.05 * 0.05 0.09 0.27 0.32 0.40 0.22 < 0.05 0.12 < 0.05 < 0.05 < 0.05 * < 0.05 0.19 < 0.05 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g < 0.6 < 0.6 * < 0.6 0.9 2.7 3.3 4.9 2.6 < 0.6 1.2 < 0.6 < 0.6 < 0.6 * < 0.6 2.0 < 0.6 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.
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TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location TP19-44 TP19-45 TP19-46 TP19-47 TP19-48 TP19-49 TP19-50 Federal Guideline BC Standard
Sample ID TP19-44-01 TP19-44-02 TP19-45-01 TP19-46-01 TP19-46-02 QA/QC TP19-46-04 TP19-47-01 TP19-47-03 TP19-48-01 TP19-48-04 TP19-49-01 TP19-49-03 TP19-49-04 TP19-50-01 TP19-50-02 QA/QC TP19-50-03 TP19-50-04

Sample Date (yyyy mm dd) 2019 01 14 2019 01 14 2019 01 14 2019 01 14 Duplicate RPD % 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 Duplicate RPD % 2019 01 14 2019 01 14
Depth Interval (m) 0.3 - 0.6 0.9 - 1.2 0.3 - 0.6 0.3 - 0.6 0.3 - 0.6 1.5 - 1.8 0.3 - 0.6 1.5 - 1.8 0.3 - 0.6 1.5 - 1.8 0.3 - 0.6 1.5 - 1.8 2.1 - 2.4 0.3 - 0.6 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8

Field Screen (ppm)a - - - - - - - - - - - - - - - - -
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g < 0.01 < 0.01 < 0.01 0.02 0.10 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.10 0.03 < 0.01 0.10 0.01 * 0.10 4 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g - - - - - - - - - - - - - - - - - - - n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g < 0.01 < 0.01 < 0.01 0.02 0.09 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.12 0.06 < 0.01 0.12 0.01 * 0.10 3 n/a n/a 60 950 950
Acenaphthylene µg/g < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 1 320 320 n/a n/a n/a
Acenaphthene µg/g < 0.01 < 0.01 < 0.01 0.02 0.05 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.08 0.04 < 0.01 0.08 0.01 * 0.06 12 0.28 0.28 950 15,000 15,000
Fluorene µg/g < 0.02 < 0.02 < 0.02 0.03 0.08 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.12 0.06 < 0.02 0.12 0.02 * 0.09 30 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g < 0.02 < 0.02 < 0.02 0.20 0.39 64 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.67 0.29 < 0.02 0.64 0.13 132 0.46 140 5e 50e 5 50 50
Anthracene µg/g < 0.02 < 0.02 < 0.02 0.06 0.13 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.17 0.08 < 0.02 0.16 0.04 * 0.13 43 2.5 32 2.5 30 30
Fluoranthene µg/g < 0.05 < 0.05 < 0.05 0.11 0.17 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.33 0.12 < 0.05 0.28 0.07 * 0.21 52 15.4 180 50 200 200
Pyrene µg/g < 0.02 < 0.02 < 0.02 0.15 0.24 46 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.44 0.16 < 0.02 0.38 0.11 110 0.28 74 7.7 100 10 100 100
Benz(a)anthracene µg/g < 0.02 < 0.02 < 0.02 0.08 0.12 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.25 0.08 < 0.02 0.21 0.05 * 0.15 36 1 10 1 10 10
Chrysene µg/g < 0.05 < 0.05 < 0.05 0.08 0.12 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.25 0.09 < 0.05 0.21 0.05 * 0.16 34 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g < 0.02 < 0.02 < 0.02 0.03 0.05 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.10 0.03 < 0.02 0.09 0.03 * 0.06 11 1 10 1 10 10
Benzo(j)fluoranthene µg/g < 0.02 < 0.02 < 0.02 0.02 0.03 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.06 0.02 < 0.02 0.04 < 0.02 * 0.04 6 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g - - - - - - - - - - - - - - - - - - - 1 10 1 10 10
Benzo(k)fluoranthene µg/g < 0.02 < 0.02 < 0.02 0.02 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.05 0.02 < 0.02 0.04 < 0.02 * 0.03 7 1 10 1 10 10
Benzo(a)pyrene µg/g < 0.05 < 0.05 < 0.05 0.08 0.10 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.19 0.07 < 0.05 0.16 0.05 * 0.11 22 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g < 0.02 < 0.02 < 0.02 0.02 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.08 0.02 < 0.02 0.07 < 0.02 * 0.04 8 1 10 1 10 10
Dibenz(a,h)anthracene µg/g < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.04 < 0.02 < 0.02 0.06 < 0.02 * < 0.02 4 1 10 1 10 10
Benzo(g,h,i)perylene µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.11 < 0.05 < 0.05 0.08 < 0.05 * 0.05 9 n/a n/a n/a n/a n/a
Quinoline µg/g - - - - - - - - - - - - - - - - - - - n/a n/a 2.5 10 10
B(a)P Equivalency µg/g < 0.05 < 0.05 < 0.05 0.10 0.13 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.28 0.09 < 0.05 0.26 0.07 * 0.15 34 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g < 0.6 < 0.6 < 0.6 0.9 1.3 * < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 2.9 0.9 < 0.6 2.5 0.6 * 1.7 372 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.
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TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location TP19-51 TP19-52 TP19-53 TP19-54 TP19-55 TP19-56 BH19-07D Federal Guideline BC Standard
Sample ID TP19-51-01 TP19-51-02 TP19-51-03 TP19-52-01 TP19-52-04 TP19-53-03 TP19-54-01 TP19-54-02 TP19-54-03 QA/QC TP19-54-04 TP19-55-01 TP19-55-02 TP19-55-03 TP19-56-01 TP19-56-03 BH19-07-04 BH19-07-05 QA/QC

Sample Date (yyyy mm dd) 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 Duplicate RPD % 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 01 14 2019 02 06 Duplicate RPD %
Depth Interval (m) 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8 0.3 - 0.6 1.5 - 1.8 1.5 - 1.8 0.3 - 0.6 0.9 - 1.2 0.9 - 1.2 1.5 - 1.8 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8 0.3 - 0.6 1.5 - 1.8 2.9 - 3.0 2.9 - 3.0

Field Screen (ppm)a - - - - - - - - - - - - - - - 50 50
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g 0.03 0.01 3.87 0.07 0.66 0.19 < 0.01 0.01 0.08 * < 0.01 0.02 0.15 0.05 < 0.01 0.13 0.009 0.020 * 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g - - - - - - - - - - - - - - - - 0.005 0.015 * n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g 0.03 0.01 2.82 0.08 0.61 0.20 < 0.01 0.01 0.10 * < 0.01 0.01 0.09 0.05 < 0.01 0.09 0.007 0.017 * n/a n/a 60 950 950
Acenaphthylene µg/g < 0.01 < 0.01 0.02 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.005 < 0.005 * 320 320 n/a n/a n/a
Acenaphthene µg/g 0.03 0.02 0.97 0.06 0.19 0.11 < 0.01 0.01 0.07 * < 0.01 < 0.01 0.02 0.03 < 0.01 0.04 < 0.005 0.006 * 0.28 0.28 950 15,000 15,000
Fluorene µg/g 0.04 0.03 1.80 0.11 0.39 0.21 < 0.02 < 0.02 0.11 * < 0.02 < 0.02 0.03 0.05 < 0.02 0.06 < 0.02 < 0.02 * 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g 0.26 0.16 6.17 0.61 1.64 0.87 0.02 0.10 0.64 146 0.03 0.04 0.05 0.28 0.05 0.26 < 0.02 0.04 * 5e 50e 5 50 50
Anthracene µg/g 0.08 0.06 2.02 0.16 0.44 0.28 < 0.02 0.03 0.14 * < 0.02 < 0.02 < 0.02 0.09 < 0.02 0.07 0.009 0.024 * 2.5 32 2.5 30 30
Fluoranthene µg/g 0.14 0.08 2.47 0.30 0.62 0.35 < 0.05 0.05 0.28 * < 0.05 < 0.05 < 0.05 0.13 < 0.05 0.11 < 0.01 0.01 * 15.4 180 50 200 200
Pyrene µg/g 0.23 0.11 3.27 0.41 0.85 0.47 < 0.02 0.07 0.38 * 0.02 0.04 < 0.02 0.17 0.04 0.15 < 0.01 0.01 * 7.7 100 10 100 100
Benz(a)anthracene µg/g 0.11 0.05 1.79 0.23 0.48 0.26 < 0.02 0.03 0.21 * < 0.02 < 0.02 < 0.02 0.09 0.02 0.07 < 0.03 < 0.03 * 1 10 1 10 10
Chrysene µg/g 0.09 0.05 1.80 0.22 0.44 0.25 < 0.05 < 0.05 0.20 * < 0.05 < 0.05 < 0.05 0.09 < 0.05 0.07 < 0.05 < 0.05 * 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g 0.05 0.02 0.67 0.10 0.19 0.10 < 0.02 < 0.02 0.08 * < 0.02 0.02 < 0.02 0.03 0.02 0.02 < 0.02 < 0.02 * 1 10 1 10 10
Benzo(j)fluoranthene µg/g 0.03 < 0.02 0.46 0.05 0.09 0.05 < 0.02 < 0.02 0.04 * < 0.02 < 0.02 < 0.02 0.02 < 0.02 0.02 < 0.02 < 0.02 * 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g - - - - - - - - - - - - - - - - < 0.05 < 0.05 * 1 10 1 10 10
Benzo(k)fluoranthene µg/g 0.03 < 0.02 0.39 0.05 0.09 0.05 < 0.02 < 0.02 0.04 * < 0.02 < 0.02 < 0.02 0.02 < 0.02 0.02 < 0.02 < 0.02 * 1 10 1 10 10
Benzo(a)pyrene µg/g 0.07 < 0.05 1.33 0.14 0.33 0.19 < 0.05 < 0.05 0.13 * < 0.05 < 0.05 < 0.05 0.07 < 0.05 0.06 < 0.03 < 0.03 * 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g 0.04 < 0.02 0.48 0.06 0.14 0.08 < 0.02 < 0.02 0.07 * < 0.02 0.02 < 0.02 0.02 < 0.02 0.02 < 0.02 < 0.02 * 1 10 1 10 10
Dibenz(a,h)anthracene µg/g 0.02 < 0.02 0.23 0.04 0.08 0.04 < 0.02 < 0.02 0.03 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.005 < 0.005 * 1 10 1 10 10
Benzo(g,h,i)perylene µg/g < 0.05 < 0.05 0.58 0.09 0.18 0.09 < 0.05 < 0.05 0.08 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * n/a n/a n/a n/a n/a
Quinoline µg/g - - - - - - - - - - - - - - - - < 0.05 < 0.05 * n/a n/a 2.5 10 10
B(a)P Equivalency µg/g 0.11 < 0.05 1.96 0.23 0.51 0.28 < 0.05 < 0.05 0.20 * < 0.05 < 0.05 < 0.05 0.09 < 0.05 0.08 < 0.05 < 0.05 * 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g 1.3 < 0.6 20.6 2.6 5.2 2.8 < 0.6 < 0.6 2.2 * < 0.6 < 0.6 < 0.6 1.0 < 0.6 0.8 < 0.6 < 0.6 * 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.
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TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location BH19-08D BH19-09D TP19-57 TP19-58 TP19-59 TP19-60 Federal Guideline BC Standard
Sample ID BH19-08-01 BH19-08-03 BH19-09-04 BH19-09-06 TP19-57-04 TP19-57-05 TP19-58-01 TP19-58-02 QA/QC TP19-58-03 TP19-59-01 TP19-59-04 TP19-60-01 TP19-60-02 QA/QC TP19-60-03 TP19-60-04

Sample Date (yyyy mm dd) 2019 02 06 2019 02 06 2019 02 07 2019 02 07 2019 03 11 2019 03 11 2019 03 11 Duplicate RPD % 2019 03 11 2019 03 11 2019 03 11 2019 03 11 Duplicate RPD % 2019 03 11 2019 03 11
Depth Interval (m) 0.3 - 0.5 1.5 - 1.7 2.0 - 2.1 2.9 - 3.0 1.4 - 1.7 2.1 - 2.4 0.3 - 0.6 0.3 - 0.6 0.9 - 1.2 0.3 - 0.6 1.5 - 1.8 0.3 - 0.6 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8

Field Screen (ppm)a 85 85 300 140 45 35 45 45 40 0 0 0 0 0 0
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g 0.011 < 0.005 0.306 0.005 49.3 8.94 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g 0.019 < 0.005 0.261 < 0.005 23.8 4.08 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g 0.014 < 0.005 0.278 < 0.005 32.8 5.27 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 n/a n/a 60 950 950
Acenaphthylene µg/g < 0.005 < 0.005 0.018 < 0.005 < 0.5 < 0.05 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 320 320 n/a n/a n/a
Acenaphthene µg/g < 0.005 < 0.005 0.109 < 0.005 8.71 0.88 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 0.28 0.28 950 15,000 15,000
Fluorene µg/g < 0.02 < 0.02 0.18 < 0.02 15.5 1.3 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g 0.05 < 0.02 0.73 < 0.02 52.7 4.6 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 5e 50e 5 50 50
Anthracene µg/g 0.013 < 0.004 0.270 0.005 17.8 1.46 < 0.004 < 0.004 * < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 * < 0.004 < 0.004 2.5 32 2.5 30 30
Fluoranthene µg/g 0.01 < 0.01 0.31 < 0.01 18.6 1.1 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 15.4 180 50 200 200
Pyrene µg/g 0.01 < 0.01 0.43 < 0.01 24.8 1.4 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 7.7 100 10 100 100
Benz(a)anthracene µg/g < 0.03 < 0.03 0.21 < 0.03 12.6 0.6 < 0.03 < 0.03 * < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 * < 0.03 < 0.03 1 10 1 10 10
Chrysene µg/g < 0.05 < 0.05 0.19 < 0.05 13.5 0.5 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g < 0.02 < 0.02 0.08 < 0.02 4.65 0.2 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1 10 1 10 10
Benzo(j)fluoranthene µg/g < 0.02 < 0.02 0.05 < 0.02 3.46 < 0.2 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g < 0.05 < 0.05 0.13 < 0.05 8.11 0.20 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 1 10 1 10 10
Benzo(k)fluoranthene µg/g < 0.02 < 0.02 0.06 < 0.02 3.02 < 0.2 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1 10 1 10 10
Benzo(a)pyrene µg/g < 0.03 < 0.03 0.16 < 0.03 9.09 0.4 < 0.03 < 0.03 * < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 * < 0.03 < 0.03 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g < 0.02 < 0.02 0.04 < 0.02 3.07 0.2 < 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 1 10 1 10 10
Dibenz(a,h)anthracene µg/g < 0.005 < 0.005 0.018 < 0.005 0.864 0.15 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 0.011 1 10 1 10 10
Benzo(g,h,i)perylene µg/g < 0.05 < 0.05 < 0.05 < 0.05 3.02 < 0.5 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 n/a n/a n/a n/a n/a
Quinoline µg/g < 0.05 < 0.05 < 0.05 < 0.05 0.24 < 0.5 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 n/a n/a 2.5 10 10
B(a)P Equivalency µg/g < 0.05 < 0.05 0.22 < 0.05 12.8 0.7 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g < 0.6 < 0.6 2.4 < 0.6 144 7 < 0.6 < 0.6 * < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 * < 0.6 < 0.6 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). 
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.
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TABLE 3 (Cont'd): Summary of Analytical Results for Soil - Polycyclic Aromatic Hydrocarbons

Sample Location TP19-61 TP19-62 TP19-63 TP19-64 TP19-65 Federal Guideline BC Standard
Sample ID TP19-61-01 TP19-61-02 TP19-61-04 TP19-62-01 TP19-62-02 TP19-63-02 TP19-63-03 QA/QC TP19-63-04 TP19-63-05 TP19-64-01 TP19-64-03 TP19-64-04 TP19-64-05 TP19-65-01 TP19-65-03 TP19-65-04

Sample Date (yyyy mm dd) 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 Duplicate RPD % 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11 2019 03 11
Depth Interval (m) 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8 0.3 - 0.6 0.9 - 1.2 0.9 - 1.2 0.9 - 1.2 1.5 - 1.8 2.1 - 2.4 0.3 - 0.6 0.9 - 1.2 1.5 - 1.8 2.1 - 2.4 0.3 - 0.6 1.5 - 1.8 2.1 - 2.4

Field Screen (ppm)a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.057 0.059 3 0.081 < 0.005 0.005 0.030 0.009 < 0.005 < 0.005 < 0.005 < 0.005 0.6e 22e 0.6 20 20
Methylnaphthalene, 1- µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.089 0.084 6 0.105 0.005 0.008 0.043 0.017 < 0.005 < 0.005 < 0.005 < 0.005 n/a n/a 250 1,000 1,000
Methylnaphthalene, 2- µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.062 0.062 0 0.086 < 0.005 < 0.005 0.034 0.011 < 0.005 < 0.005 < 0.005 < 0.005 n/a n/a 60 950 950
Acenaphthylene µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 * < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 320 320 n/a n/a n/a
Acenaphthene µg/g < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.035 0.033 6 0.042 < 0.005 < 0.005 0.022 0.008 < 0.005 < 0.005 < 0.005 < 0.005 0.28 0.28 950 15,000 15,000
Fluorene µg/g < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.04 0.04 * 0.05 < 0.02 < 0.02 0.03 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.25 0.25 600 9,500 9,500
Phenanthrene µg/g 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.32 0.28 13 0.36 0.02 0.04 0.20 0.08 < 0.02 0.02 < 0.02 < 0.02 5e 50e 5 50 50
Anthracene µg/g 0.008 < 0.004 < 0.004 < 0.004 < 0.004 0.089 0.074 18 0.093 0.009 0.012 0.058 0.021 < 0.004 0.007 < 0.004 < 0.004 2.5 32 2.5 30 30
Fluoranthene µg/g < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.15 0.13 14 0.16 0.01 0.02 0.11 0.05 < 0.01 0.01 < 0.01 < 0.01 15.4 180 50 200 200
Pyrene µg/g < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.19 0.17 11 0.20 0.01 0.02 0.14 0.06 0.01 0.01 < 0.01 < 0.01 7.7 100 10 100 100
Benz(a)anthracene µg/g < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 0.10 0.09 * 0.11 < 0.03 < 0.03 0.06 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 1 10 1 10 10
Chrysene µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.09 0.08 * 0.10 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 6.2 n/a 200 4,500 4,500
Benzo(b)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.04 0.03 * 0.04 < 0.02 < 0.02 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 1 10 1 10 10
Benzo(j)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.02 0.02 * 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 1 10 1 10 10
Benzo(b+j)fluoranthene µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.06 0.05 * 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 1 10 1 10 10
Benzo(k)fluoranthene µg/g < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.03 0.02 * 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 1 10 1 10 10
Benzo(a)pyrene µg/g < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 0.07 0.05 * 0.07 < 0.03 < 0.03 0.04 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 0.6 72 5 30 50
Indeno(1,2,3-cd)pyrene µg/g < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.02 0.02 * 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 1 10 1 10 10
Dibenz(a,h)anthracene µg/g < 0.005 0.005 < 0.005 < 0.005 < 0.005 0.014 0.013 * 0.015 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 1 10 1 10 10
Benzo(g,h,i)perylene µg/g 0.10 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 n/a n/a n/a n/a n/a
Quinoline µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 n/a n/a 2.5 10 10
B(a)P Equivalency µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.10 0.08 * 0.10 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 5.3d 5.3d n/a n/a n/a
Index of Additive Cancer Riskµg/g < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 1.1 0.9 * 1.1 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 1 1 n/a n/a n/a

Associated AGAT file(s): 15V942889, 15V942897, 16V059563, 16V074750, 17V278021, 18V305465, 19V428489, 19V435966, 19V445538.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Field screening results are measured based on a 'dry headspace' method using a combustible gas meter calibrated to a hexane standard.
b  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
c  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
d Guidelines use 10-5 incremental risk.
e  Freshwater aquatic life pathway removed from naphthalene and phenanthrene guidelines, reverting to CCME 1997 and CCME 1991 guidelines, respectively.
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TABLE 4: Summary of Analytical Results for Soil - Total Metals

Sample Location BH15-1D BH15-2D BH15-3 BH15-4 BH15-5 SS15-2 SS15-6 TP18-37 TP18-38 TP18-39 TP18-40 TP19-50 TP19-52 Federal Guideline BC Standard
Sample ID BH15-1-3 BH15-1-17 BH15-1-18 QA/QC BH15-2-2 BH15-2-7 BH15-3-3 BH15-4-1 BH15-5-2 SS15-2-1 SS15-6-2 TP18-37-01 TP18-37-02 QA/QC TP18-38-01 TP18-39-01 TP18-40-02 TP19-50-04 TP19-52-04

Sample Date (yyyy mm dd) 2015 02 03 2015 02 03 Duplicate RPD % 2015 02 04 2015 02 04 2015 02 04 2015 02 04 2015 02 05 2015 02 04 2015 02 05 2018 01 23 Duplicate RPD % 2018 01 23 2018 01 23 2018 01 23 2019 01 14 2019 01 14
Depth Interval (m) 1.7 - 2.0 15.4 - 15.7 15.4 - 15.7 1.1 - 1.2 4.7 - 5.0 1.7 - 2.0 0.2 - 0.5 1.2 - 1.5 0.0 - 0.2 0.2 - 0.3 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.2 - 0.5 0.8 - 0.9 1.5 - 1.8 1.5 - 1.8

Parameter Units Analytical Results
Physical Parameters
pH pH 7.3 7.9 7.9 0 7 7.8 6.9 5.3 5.8 6 5.9 6.39 6.67 4 6.22 6.17 6.25 5.80 6.14 6.0 - 8.0 6.0 - 8.0 n/a n/a n/a
Total Metals
Aluminum µg/g - - - - - - - - - - - - - - - - - 18,200 17,700 n/a n/a 40,000 250,000 250,000
Antimony µg/g 0.2 0.1 0.1 * 0.2 0.1 0.1 0.2 0.2 0.2 0.3 0.2 0.2 * 0.2 0.1 0.1 0.3 0.2 20 40 20 40 40
Arsenic µg/g 3 2.6 2.7 4 2.4 2.3 1.9 2.8 2.9 3.6 3.7 3.0 2.0 40 2.1 1.9 2.2 3.6 3.8 12 12 10 10 10
Barium µg/g 30.1 45 46.3 3 37.8 36.5 30.6 57.4 84.4 43.6 72.9 44.0 48.4 10 49.9 46.5 44.0 51.3 49.5 500 2,000 350 350 350
Beryllium µg/g 0.3 0.4 0.4 0.4 0.2 0.2 0.3 0.2 0.2 0.2 4 8 1 (pH <6.5) 1 (pH <6.5) 1 (pH <6.5)

0.2 0.2 * 4 (pH 6.5-<7.0) 4 (pH 6.5-<7.0) 4 (pH 6.5-<7.0)
0.2 0.2 30 (pH 7.0-<7.5) 30 (pH 7.0-<7.5) 30 (pH 7.0-<7.5)

0.2 0.2 * 0.2 250 (pH 7.5-<8.0) 250 (pH 7.5-<8.0)

Boron µg/g - - - - - - - - - - - - - - - - - 1.5 1.5 n/a n/a 8,500 50,000 1,000,000
Cadmium µg/g 0.04 0.1 0.22 0.06 0.22 0.25 0.21 17 0.27 0.22 0.18 0.33 0.32 10 22 1 (pH <7.0) 1 (pH <7.0) 1 (pH <7.0)

0.06 0.05 3 (pH 7.0-<7.5) 3 (pH 7.0-<7.5) 3 (pH 7.0-<7.5)
0.04 0.04 * 0.04 20 (pH 7.5-<8.0) 20 (pH 7.5-<8.0)

Chromium µg/g 21 17 20 16 27 25 35 32 30 29 33 25 25 0 23 24 22 27 26 64 87 60 60 60
Cobalt µg/g 8.5 7.1 7.6 7 9.4 10.7 7.8 9.6 12.1 13 13 10.0 10.1 1 9.2 11.3 9.2 10.7 10.7 50 300 25 25 25
Copper µg/g 41.2 41.7 48.9 47.7 100c 100c 100 (pH 5.5-<6.0)e 100 (pH 5.5-<6.0)e100 (pH 5.5-<6.0)e

29.7 20.9 22.4 7 32.4 43.4 29.9 66.7 39.2 37.1 6 31.9 40.8 27.6 40.3 150 (pH>=6.0) 300 (pH>=6.0) 300 (pH>=6.0)
Iron µg/g - - - - - - - - - - - - - - - - - 24,400 24,200 n/a n/a 35,000 150,000 150,000
Lead µg/g 3.3 140 260 120 120 (pH <5.5) 120 (pH <5.5)

4.8 2.9 2.4 150 (pH >=5.5) 150 (pH 5.5-<6.0)
2.4 2.6 4.2 2.5 1.6 2.1 800 (pH 6.0-<6.5)

1.8 1.7 1.8 * 1.6 1.3 1.6 2.2 17 1,000 (pH>=6.5)
Lithium µg/g - - - - - - - - - - - - - - - - - 6.1 5.8 n/a n/a 30 450 450
Manganese µg/g 318 259 270 4 378 397 274 288 717 482 247 292 288 1 297 438 222 362 399 n/a n/a 2,000 2,000 2,000
Mercury µg/g 0.04 0.02 0.02 * 0.02 0.02 0.02 0.05 0.06 0.05 0.06 0.03 0.03 * 0.03 0.03 < 0.01 0.03 0.03 6.6 24 10 75 75
Molybdenum µg/g 0.2 < 0.2 < 0.2 * 0.2 0.2 0.3 0.3 0.6 0.4 0.2 0.2 < 0.2 * 0.2 0.2 < 0.2 0.4 0.2 10 40 15 15 15
Nickel µg/g 17.5 15.8 13.9 19.1 22.1 23.9 23.6 19.1 19.2 1 18.7 21.1 17.3 23.1 21.6 45 89 70 (pH <7.5) 70 (pH <7.5) 70 (pH <7.5)

14.8 16.1 * 17.6 250 (pH>=7.5) 250 (pH>=7.5)
Selenium µg/g 0.1 < 0.1 < 0.1 * < 0.1 < 0.1 < 0.1 0.1 0.3 0.3 < 0.1 0.4 0.5 * 0.5 0.4 0.4 0.4 0.3 1 2.9 1 1 1
Silver µg/g < 0.5 < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 20 40 20 40 40
Strontium µg/g - - - - - - - - - - - - - - - - - 25 21 n/a n/a 9,500 150,000 150,000
Thallium µg/g < 0.1 0.1 < 0.1 * < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 * < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 1 1 9 25 25
Tin µg/g 0.3 0.2 0.3 * 0.4 0.3 0.3 0.4 0.5 0.5 0.5 0.4 0.4 * 0.4 0.4 0.3 1.1 0.5 50 300 50 300 300
Tungsten µg/g - - - - - - - - - - - - - - - - - < 0.05 < 0.05 n/a n/a 15 200 200
Uranium µg/g < 0.2 0.3 0.3 * 0.3 0.2 0.2 0.4 0.3 0.3 0.4 0.3 0.2 * 0.3 0.2 < 0.2 0.3 0.2 23 300 30 30 30
Vanadium µg/g 72 52 56 7 77 90 76 80 97 115 83 79 77 3 69 82 69 80 78 200c 200c 200c 200c 200c

Zinc µg/g 31 43 36 32 250 410 150 (pH <6.0) 150 (pH <6.0) 150 (pH <6.0)
41 31 29 33 28 36 250 (pH 6.0-<6.5) 250 (pH 6.0-<6.5) 250 (pH 6.0-<6.5)

24 29 7 350 (pH 6.5-<7.0) 350 (pH 6.5-<7.0) 350 (pH 6.5-<7.0)
27 29 30 3 26 31 450 (pH>=7.0) 450 (pH>=7.0) 450 (pH>=7.0)

Associated AGAT file(s): 15V942889, 15V942897, 18V305465, 19V428489, 19V435966.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
b  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
c  Proposed BC MoE Regional Background Estimate (Protocol 4 for Contaminated Sites: Determining Background Soil Quality).
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TABLE 4 (Cont'd): Summary of Analytical Results for Soil - Total Metals

Sample Location TP19-53 TP19-54 TP19-55 TP19-56 BH19-07D BH19-09D Federal Guideline BC Standard
Sample ID TP19-53-03 TP19-54-02 TP19-54-03 QA/QC TP19-55-03 TP19-56-03 BH19-07-04 BH19-07-05 QA/QC BH19-09-06

Sample Date (yyyy mm dd) 2019 01 14 2019 01 14 Duplicate RPD % 2019 01 14 2019 01 14 2019 02 06 Duplicate RPD % 2019 02 07
Depth Interval (m) 1.5 - 1.8 0.9 - 1.2 0.9 - 1.2 1.5 - 1.8 1.5 - 1.8 2.9 - 3.0 2.9 - 3.0 2.9 - 3.0

Parameter Units Analytical Results
Physical Parameters
pH pH 5.79 5.55 5.75 4 5.64 6.94 8.27 8.58 4 8.18 6.0 - 8.0 6.0 - 8.0 n/a n/a n/a
Total Metals
Aluminum µg/g 17,600 16,800 15,700 7 20,000 23,900 18,200 19,900 9 14,500 n/a n/a 40,000 250,000 250,000
Antimony µg/g 0.2 0.2 0.2 * 0.3 0.1 0.5 0.8 46 0.2 20 40 20 40 40
Arsenic µg/g 3.4 3.1 3.7 18 3.7 3.6 3.4 4.0 16 2.5 12 12 10 10 10
Barium µg/g 49.0 42.3 39.9 6 60.9 48.0 39.0 38.2 2 32.1 500 2,000 350 350 350
Beryllium µg/g 0.2 0.2 0.2 * 0.2 4 8 1 (pH <6.5) 1 (pH <6.5) 1 (pH <6.5)

0.3 4 (pH 6.5-<7.0) 4 (pH 6.5-<7.0) 4 (pH 6.5-<7.0)
30 (pH 7.0-<7.5) 30 (pH 7.0-<7.5) 30 (pH 7.0-<7.5)

85 (pH >=7.5) 250 (pH 7.5-<8.0) 250 (pH 7.5-<8.0)
0.2 0.3 * 0.2 350 (pH >=8.0) 350 (pH >=8.0)

Boron µg/g 1.5 1.6 1.4 * 1.8 2.4 2.5 2.5 0 2.2 n/a n/a 8,500 50,000 1,000,000
Cadmium µg/g 0.38 0.37 0.34 8 0.33 0.53 10 22 1 (pH <7.0) 1 (pH <7.0) 1 (pH <7.0)

3 (pH 7.0-<7.5) 3 (pH 7.0-<7.5) 3 (pH 7.0-<7.5)
20 (pH >=7.5) 20 (pH 7.5-<8.0) 20 (pH 7.5-<8.0)

0.26 0.27 4 0.24 50 (pH >=8.0) 50 (pH >=8.0)
Chromium µg/g 31 25 24 4 35 28 42 52 21 23 64 87 60 60 60
Cobalt µg/g 11.6 12.1 9.8 21 13.0 15.1 13.2 13.8 4 8.6 50 300 25 25 25
Copper µg/g 49.0 43.1 34.0 24 47.2 100c 100c 100 (pH 5.5-<6.0)e 100 (pH 5.5-<6.0)e100 (pH 5.5-<6.0)e

55.6 48.6 55.2 13 32.0 150 (pH>=6.0) 300 (pH>=6.0) 300 (pH>=6.0)
Iron µg/g 25,500 25,000 22,700 10 29,300 33,500 33,300 35,600 7 24,900 n/a n/a 35,000 150,000 150,000
Lead µg/g 140 260 120 120 (pH <5.5) 120 (pH <5.5)

2.4 1.7 1.6 6 2.3 150 (pH >=5.5) 150 (pH 5.5-<6.0)
800 (pH 6.0-<6.5)

1.8 1.7 1.5 12 3.3 1,000 (pH>=6.5)
Lithium µg/g 6.0 6.0 5.6 7 7.9 6.7 6.2 7.0 12 3.9 n/a n/a 30 450 450
Manganese µg/g 403 371 358 4 383 540 454 425 7 293 n/a n/a 2,000 2,000 2,000
Mercury µg/g 0.04 0.03 0.02 * 0.05 0.02 0.02 0.03 * 0.02 6.6 24 10 75 75
Molybdenum µg/g < 0.2 < 0.2 < 0.2 * 0.3 0.3 1.8 2.2 20 0.5 10 40 15 15 15
Nickel µg/g 24.1 23.3 21.0 10 26.3 29.8 45 89 70 (pH <7.5) 70 (pH <7.5) 70 (pH <7.5)

25.9 28.7 10 16.6 250 (pH>=7.5) 250 (pH>=7.5)
Selenium µg/g 0.4 0.4 0.4 * 0.4 0.5 0.2 0.4 * 0.1 1 2.9 1 1 1
Silver µg/g < 0.5 < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 * < 0.5 20 40 20 40 40
Strontium µg/g 24 21 20 5 24 20 25 28 11 31 n/a n/a 9,500 150,000 150,000
Thallium µg/g < 0.1 < 0.1 < 0.1 * < 0.1 < 0.1 < 0.1 < 0.1 * < 0.1 1 1 9 25 25
Tin µg/g 0.4 0.3 0.3 * 0.4 0.4 0.6 0.7 * 0.3 50 300 50 300 300
Tungsten µg/g < 0.05 < 0.05 < 0.05 * < 0.05 < 0.05 0.07 0.10 * 0.54 n/a n/a 15 200 200
Uranium µg/g 0.3 0.2 < 0.2 * 0.3 0.2 < 0.2 < 0.2 * < 0.2 23 300 30 30 30
Vanadium µg/g 83 82 75 9 92 104 89 96 8 72 200c 200c 200c 200c 200c

Zinc µg/g 35 33 30 10 38 250 410 150 (pH <6.0) 150 (pH <6.0) 150 (pH <6.0)
250 (pH 6.0-<6.5) 250 (pH 6.0-<6.5) 250 (pH 6.0-<6.5)

46 350 (pH 6.5-<7.0) 350 (pH 6.5-<7.0) 350 (pH 6.5-<7.0)
39 43 10 28 450 (pH>=7.0) 450 (pH>=7.0) 450 (pH>=7.0)

Associated AGAT file(s): 15V942889, 15V942897, 18V305465, 19V428489, 19V435966.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
b  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). Samples with depths below 3.0 m are compared to Industrial Land Use (IL) standards
c  Proposed BC MoE Regional Background Estimate (Protocol 4 for Contaminated Sites: Determining Background Soil Quality).
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TABLE 5: Summary of Analytical Results for Soil - Volatile Organic Compounds

Sample Location BH15-2D BH15-5 Federal Guideline BC Standard
Sample ID BH15-2-2 BH15-2-5 BH15-5-2

Sample Date (yyyy mm dd) 2015 02 04 2015 02 04 2015 02 05
Depth Interval (m) 1.1 - 1.2 3.0 - 3.4 1.2 - 1.5

Parameter Units Analytical Results
Volatile Organic Compounds
Acetone µg/g < 0.5 < 0.5 < 0.5 n/a n/a 15,000 200,000
Bromodichloromethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 100 550
Bromoform µg/g < 0.05 < 0.05 < 0.05 n/a n/a 300 4,000
Bromomethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 20 300
Carbon tetrachloride µg/g < 0.02 < 0.02 < 0.02 5 50 5 50
Chlorobenzene µg/g < 0.05 < 0.05 < 0.05 1 10 1 10
Chloroethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a n/a n/a
Chloroform µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
Chloromethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a n/a n/a
Dibromochloromethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 85 400
1,2-Dibromoethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 3.5 15
1,2-Dichlorobenzene µg/g < 0.05 < 0.05 < 0.05 1 10 1 10
1,3-Dichlorobenzene µg/g < 0.05 < 0.05 < 0.05 1 10 1 10
1,4-Dichlorobenzene µg/g < 0.05 < 0.05 < 0.05 1 10 1 10
1,1-Dichloroethane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
1,2-Dichloroethane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
1,1-Dichloroethylene µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
cis-1,2-Dichloroethylene µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
trans-1,2-Dichloroethylene µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
Dichloromethane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
1,2-Dichloropropane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
cis-1,3-Dichloropropene µg/g < 0.05 < 0.05 < 0.05 n/a n/a 5 50
trans-1,3-Dichloropropene µg/g < 0.05 < 0.05 < 0.05 n/a n/a 5 50
Methyl ethyl ketone µg/g < 0.5 < 0.5 < 0.5 n/a n/a 9,500 150,000
Methyl isobutyl ketone µg/g < 0.5 < 0.5 < 0.5 n/a n/a n/a n/a
1,1,1,2-Tetrachloroethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 250 1,500
1,1,2,2-Tetrachloroethane µg/g < 0.05 < 0.05 < 0.05 5 50 35 150
Tetrachloroethylene µg/g < 0.05 < 0.05 < 0.05 0.2 0.5 2.5 2.5
1,2,4-Trichlorobenzene µg/g < 0.05 < 0.05 < 0.05 2 10 2 10
1,1,1-Trichloroethane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
1,1,2-Trichloroethane µg/g < 0.05 < 0.05 < 0.05 5 50 5 50
Trichloroethylene µg/g < 0.01 < 0.01 < 0.01 0.01 0.01 0.3 0.3
Trichlorofluoromethane µg/g < 0.05 < 0.05 < 0.05 n/a n/a 4,500 70,000
Vinyl chloride µg/g < 0.05 < 0.05 < 0.05 n/a n/a 0.95 45

Associated AGAT file(s): 15V942889, 15V942897.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
b  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). 
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TABLE 6: Summary of Analytical Results for Soil - PCBs

PCBs
Sample Depth Arochlor Arochlor Arochlor Total

Sample Sample Date Interval 1242 1254 1260 PCBs
Location ID (yyyy mm dd) (m) µg/g µg/g µg/g µg/g
BH15-4 BH15-4-1 2015 02 04 0.2 - 0.5 < 0.05 < 0.05 < 0.05 < 0.05
BH15-5 BH15-5-2 2015 02 05 1.2 - 1.5 < 0.05 < 0.05 < 0.05 < 0.05
BH15-6 BH15-6-1 2015 02 05 0.5 - 0.8 < 0.05 < 0.05 < 0.05 < 0.05

Federal Guideline
CCME CEQG Residential (RL)a n/a n/a n/a 1.3c

CCME CEQG Commercial (CL)a n/a n/a n/a 33
BC Standard
CSR Low Density Residential Land Use (RLLD)b n/a n/a n/a 1.5
CSR Commercial Land Use (CL)b n/a n/a n/a 35

Associated AGAT file(s): 15V942889, 15V942897.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than CCME CEQG Residential (RL) Guideline
SHADOW  Concentration greater than CCME CEQG Commercial (CL) Guideline
SHADED  Concentration greater than CSR Low Density Residential Land Use (RLLD) standard
OUTLINE  Concentration greater than CSR Commercial Land Use (CL) Standard

a  Pathways Included: Eco Soil Contact, Management Limit, Offsite Migration, Protection of Groundwater for Freshwater Aquatic Life, Soil and Food Ingestion, 
   Direct Contact (particulate inhalation), Soil Dermal Contact, Soil Ingestion, Protection of Potable Groundwater, Historical Guideline, Soil General. 
b  The site-specific factors used for determining the matrix standards for this site include: intake of contaminated soil, groundwater used for drinking water, 
    toxicity to soil invertebrates and plants, and groundwater flow to surface water used by freshwater aquatic life (whichever is most stringent). 
c  Guideline includes most stringent soil and food ingestion guideline (see factsheet for more details).
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TABLE 7: Summary of Analytical Results for Soil - Leachable Polycyclic Aromatic Hydrocarbons

Sample Location TP19-50 BC Standard
Sample ID TP19-50-04

Sample Date (yyyy mm dd) 2019 01 14
Parameter Units Analytical Results

TCLP Polycyclic Aromatic Hydrocarbons
Acenaphthene µg/L 2 n/a
Acenaphthylene µg/L < 1 n/a
Anthracene µg/L 1 n/a
Benzo(a)anthracene µg/L < 1 n/a
Benzo(a)pyrene µg/L < 1 1
Benzo(b)fluoranthene µg/L < 1 n/a
Benzo(g,h,i)perylene µg/L < 1 n/a
Benzo(k)fluoranthene µg/L < 1 n/a
Chrysene µg/L < 1 n/a
Dibenz(a,h)anthracene µg/L < 1 n/a
Fluoranthene µg/L < 1 n/a
Fluorene µg/L 5 n/a
Indeno(1,2,3-cd)pyrene µg/L < 1 n/a
Naphthalene µg/L 3 n/a
Phenanthrene µg/L 7 n/a
Pyrene µg/L < 1 n/a
2-Methylnaphthalene µg/L 2 n/a

Associated AGAT file(s): 19V428489.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
QA/QC RPD  Denotes quality assurance/quality control relative percent difference
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than HWR Leachate Quality Standards (HWLQ) Standard

HWR Leachate Quality 
Standards (HWLQ)
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TABLE 8: Summary of Analytical Results for Groundwater - Hydrocarbons

Monocyclic Aromatic Hydrocarbons Gross Parameters Petroleum Hydrocarbon Fractions
Sample EPH F2 F3 F4

Sample Sample Date Benzene Ethylbenzene Toluene Xylenes Styrene VHw6-10 VPHw EPHw10-19 LEPHw (C19-C32) F1- (>C10-C16) (>C16-C34) (>C34-C50)
Location ID (yyyy mm dd) µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
MW15-1S MW15-1S-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 100 < 100 < 1

MW15-A-150210 Duplicate < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
QA/QC RPD% * * * * * * * * * * * * * * *

MW15-1D MW15-1D-150211 2015 02 11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 - - - < 100 - - - < 1
MW15-2S MW15-2S-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-2D MW15-2D-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-3 MW15-3-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-4 MW15-4-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1
MW15-5 MW15-5-150210 2015 02 10/11 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 1

MW19-07S MW19-07S-190228/0301 2019 02 28/03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 250 220 - < 100 < 200 - - < 1
MW19-07D MW19-07D-190301 2019 03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 200 < 200 - < 100 < 200 - - < 1
MW19-08D MW19-08D-190301 2019 03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 200 < 200 - < 100 < 200 - - < 1
MW19-09S MW19-09S-190228/0301 2019 02 28/03 01 < 0.5 < 0.5 < 0.5 < 1 < 0.5 < 100 < 100 < 200 < 200 - < 100 < 200 - - < 1

Federal Guideline
Canadian Drinking Water Quality Guidelines (CDWQG)a 5 1.6 24 20 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 15
FIGWQG Tier 2 Residential Land Use (RL)b 140 16,000 83 3,900 72 n/a n/a n/a n/a n/a 810 1,300 n/a n/a 340
FIGWQG Tier 2 Commercial Land Use (CL)b 690 41,000 83 18,000 72 n/a n/a n/a n/a n/a 9,100 1,300 n/a n/a 4,300
BC Standard

CSR Drinking Water (DW) 5 140 60 90 800 15,000d n/a 5,000d n/a n/a n/a n/a n/a n/a 95
CSR Aquatic Life (AW)c 400 2,000 5 300 720 15,000d 1,500 5,000d 500 n/a n/a n/a n/a n/a 34,000

Associated AGAT file(s): 15V943947, 15V944419, 19V442894.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
c  Standard to protect freshwater aquatic life.
d  Applicable at all sites irrespective of water use.

Methyl tert-
butyl ether 

[MTBE]
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TABLE 9: Summary of Analytical Results for Groundwater - Polycyclic Aromatic Hydrocarbons

Sample Location MW15-1S MW15-2S MW15-2D MW15-3 MW15-4 MW15-5 MW19-07S MW19-07D Federal Guideline BC Standard
Sample ID MW15-1S-150211 MW15-A-150211 MW15-2S-150211 MW15-2D-150211 MW15-3-150211 MW15-4-150211 MW15-5-150211 MW19-07S-190301 MW19-07D-190301 MW19-A-190301 QA/QC

Sample Date (yyyy mm dd) 2015 02 11 2015 02 11 2015 02 11 2015 02 11 2015 02 11 2015 02 11 2015 02 11 2019 03 01 2019 03 01 Duplicate RPD %
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.08 0.09 * n/a 1.1 1.1 80 10
Methylnaphthalene, 1- µg/L - - - - - - - 36.3 0.06 0.06 * n/a 180 180 5.5 n/a
Methylnaphthalene, 2- µg/L - - - - - - - 32.1 0.05 0.05 * n/a 180 180 15 n/a
Acenaphthylene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.02 < 0.02 < 0.02 * n/a 46 46 n/a n/a
Acenaphthene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 8.64 0.03 0.03 * n/a 5.8 5.8 250 60
Fluorene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 9.68 0.04 0.03 * n/a 3 3 150 120
Phenanthrene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 11.1 0.06 0.08 * n/a 0.4 0.4 n/a 3
Anthracene µg/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 1.87 0.02 0.03 * n/a 0.012 0.012 1,000 1
Acridine µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 1.85 < 0.05 < 0.05 * n/a 0.05 0.05 n/a 0.5
Fluoranthene µg/L < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 2.72 0.03 0.04 * n/a 0.04 0.04 150 2
Pyrene µg/L < 0.02 < 0.02 < 0.02 < 0.02 0.02 < 0.02 < 0.02 3.57 0.04 0.05 * n/a 0.025 0.025 100 0.2
Benz(a)anthracene µg/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 1.21 0.01 0.02 * n/a 0.018 0.018 0.07 1
Chrysene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 1.09 0.01 0.03 * n/a 1.4 1.4 7 1
Benzo(b)fluoranthene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.41 < 0.01 0.01 * n/a n/a n/a 0.07 n/a
Benzo(j)fluoranthene µg/L - - - - - - - 0.24 < 0.01 0.02 * n/a 0.48 0.48 0.07 n/a
Benzo(b+j)fluoranthene µg/L - - - - - - - 0.65 < 0.01 0.03 * n/a 0.48 0.48 0.07 n/a
Benzo(k)fluoranthene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.30 < 0.01 0.01 * n/a 0.48 0.48 n/a n/a
Benzo(a)pyrene µg/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.74 < 0.01 0.02 * 0.04 0.015 0.015 0.01 0.1
Indeno(1,2,3-cd)pyrene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.19 < 0.01 0.01 * n/a 0.21 0.21 n/a n/a
Dibenz(a,h)anthracene µg/L < 0.05a < 0.05a < 0.05a < 0.05a < 0.05a < 0.05a < 0.05a 0.09 < 0.01 < 0.01 * n/a 0.26 0.26 0.01 n/a
Benzo(g,h,i)perylene µg/L < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.24 < 0.01 0.01 * n/a 0.17 0.17 n/a n/a
Quinoline µg/L < 0.1a < 0.1a < 0.1a < 0.1a < 0.1a < 0.1a < 0.1a 2.89 < 0.05 < 0.05 * n/a 3.4 3.4 0.05 34

Associated AGAT file(s): 15V944419, 19V442894.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Laboratory detection limit exceeds regulatory standard/guideline.
b  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
c  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
d  Standard to protect freshwater aquatic life.

Canadian Drinking 
Water Quality 

Guidelines (CDWQG)b

FIGWQG Tier 2 
Residential Land Use 

(RL)c

FIGWQG Tier 2 
Commercial Land 

Use (CL)c

CSR Drinking 
Water (DW)

CSR Aquatic 
Life (AW)d
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TABLE 9 (Cont'd): Summary of Analytical Results for Groundwater - Polycyclic Aromatic Hydrocarbons

Sample Location MW19-08D MW19-09S Federal Guideline BC Standard
Sample ID MW19-08D-190301 MW19-09S-190301

Sample Date (yyyy mm dd) 2019 03 01 2019 03 01
Parameter Units Analytical Results

Polycyclic Aromatic Hydrocarbons
Naphthalene µg/L < 0.05 2.11 n/a 1.1 1.1 80 10
Methylnaphthalene, 1- µg/L < 0.05 0.63 n/a 180 180 5.5 n/a
Methylnaphthalene, 2- µg/L < 0.05 0.70 n/a 180 180 15 n/a
Acenaphthylene µg/L < 0.02 < 0.02 n/a 46 46 n/a n/a
Acenaphthene µg/L < 0.02 0.16 n/a 5.8 5.8 250 60
Fluorene µg/L < 0.02 0.27 n/a 3 3 150 120
Phenanthrene µg/L 0.05 0.78 n/a 0.4 0.4 n/a 3
Anthracene µg/L 0.01 0.22 n/a 0.012 0.012 1,000 1
Acridine µg/L < 0.05 < 0.05 n/a 0.05 0.05 n/a 0.5
Fluoranthene µg/L < 0.02 0.34 n/a 0.04 0.04 150 2
Pyrene µg/L < 0.02 0.47 n/a 0.025 0.025 100 0.2
Benz(a)anthracene µg/L < 0.01 0.19 n/a 0.018 0.018 0.07 1
Chrysene µg/L < 0.01 0.16 n/a 1.4 1.4 7 1
Benzo(b)fluoranthene µg/L < 0.01 0.06 n/a n/a n/a 0.07 n/a
Benzo(j)fluoranthene µg/L < 0.01 0.04 n/a 0.48 0.48 0.07 n/a
Benzo(b+j)fluoranthene µg/L < 0.01 0.10 n/a 0.48 0.48 0.07 n/a
Benzo(k)fluoranthene µg/L < 0.01 0.05 n/a 0.48 0.48 n/a n/a
Benzo(a)pyrene µg/L < 0.01 0.12 0.04 0.015 0.015 0.01 0.1
Indeno(1,2,3-cd)pyrene µg/L < 0.01 0.03 n/a 0.21 0.21 n/a n/a
Dibenz(a,h)anthracene µg/L < 0.01 0.01 n/a 0.26 0.26 0.01 n/a
Benzo(g,h,i)perylene µg/L < 0.01 0.04 n/a 0.17 0.17 n/a n/a
Quinoline µg/L < 0.05 < 0.05 n/a 3.4 3.4 0.05 34

Associated AGAT file(s): 15V944419, 19V442894.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Laboratory detection limit exceeds regulatory standard/guideline.
b  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
c  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
d  Standard to protect freshwater aquatic life.
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TABLE 10: Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-1S MW15-1D Federal Guideline BC Standard
Sample ID MW15-1S-150210 MW15-A-150210 QA/QC MW15-1S-160112 MW16-A-160112 QA/QC MW15-1S-180208 MW15-1S-190222 MW15-1S-190301 MW15-1D-150211 MW15-1D-190222 MW15-1D-190301

Sample Date (yyyy mm dd) 2015 02 10 Duplicate RPD % 2016 01 12 Duplicate RPD % 2018 02 08 2019 02 22 2019 03 01 2015 02 11 2019 02 22 2019 03 01
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 7.3 7.3 * 7.3 7.3 * 7.2 6.3 6.4 7.3 7.7 7.7 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 84.5 84.7 0 136 135 1 70.4 59.6 66.3 213 116 123 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 188 101 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

74 86 15 23 30 26 1,290 10 4 3 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 24.9 25 0 37.3 36.9 1 18.8 16.4 18.6 58.7 31 32.8 n/a n/a n/a n/a n/a
Iron µg/L 33 43 * 13 16 * 2,330 654 677 < 10 < 10 22 300 300 300 n/a n/a
Magnesium mg/L 5.41 5.42 0 10.4 10.3 1 5.7 4.52 4.82 16.2 9.44 10.1 n/a n/a n/a n/a n/a
Manganese µg/L 1,070 1,080 1 417 413 1 1,720 1,020 1,510 261 47 18 50 n/a n/a n/a n/a
Potassium mg/L - - - 0.972 0.968 0 0.869 0.663 0.66 - 1.8 1.71 n/a n/a n/a n/a n/a
Sodium mg/L 15.7 16 2 8.32 8.26 1 11.5 16.7 20.9 15.3 13.1 13.6 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 * < 0.2 < 0.2 * < 0.2 < 0.2 < 0.2 0.5 < 0.2 < 0.2 6 2,000 2,000 6 90
Arsenic µg/L 0.2 0.4 * 0.3 0.3 * 1.1 0.6 0.6 1 1.0 1.4 10 5 5 10 50
Barium µg/L 20.5 22 7 18.9 18.9 0 36.2 23.2 28.8 20.1 8.7 12.0 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L 0.03 0.02 * < 0.01 < 0.01 * 0.09 0.02 0.01 < 0.01 < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 13 14 7 11 10 10 5 5 6 19 21 17 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

0.09 0.09 * 0.08 0.08 0.07 1.5 (H >30-<90)
0.09 0.09 * 0.05 0.10 2.5 (H >90-<150)

3.5 (H >150-<210)
0.01 4 (H >=210)

Chromium µg/L 0.6 0.8 * < 0.5 < 0.5 * 1.5 0.9 < 0.5 < 0.5 1.3 1.5 50 8.9 8.9 50 10
Cobalt µg/L 2.78 2.72 2 0.41 0.40 2 7.35 3.63 3.72 0.43 0.07 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 1,000 2 - 4 2 - 4 1,500 20 (H <50)

6.9 4.6 3.3 30 (H >50-<75)
2.7 10.9 * 40 (H >75-<100)

1.3 2.0 50 (H >100-<125)
1.7 1.6 * 60 (H >125-<150)

70 (H >150-<175)
80 (H >175-<200)

1.5 90 (H >=200)
Lead µg/L 10 1 - 7 1 - 7 10 40 (H<50)

< 0.05 0.08 * 0.93 0.05 < 0.05 50 (H 50-<100)
< 0.05 < 0.05 * < 0.05 < 0.05 60 (H 100-<200)

< 0.05 110 (H 200-<300)
Lithium µg/L 0.7 0.7 * < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 0.8 0.7 < 0.5 n/a n/a n/a 8 n/a
Mercury µg/L < 0.01 < 0.01 * < 0.01 < 0.01 * 0.02 - - < 0.01 - - 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.23 0.27 * 0.09 0.06 * 0.12 0.11 0.05 17.3 3.07 2.38 n/a 73 73 250 10,000
Nickel µg/L 3.4 n/a 25 - 150 25 - 150 80 250 (H 0-<60)

5.7 6.1 * 5.5 3.9 0.6 650 (H 60-<120)
3.4 3.4 * 0.4 1,100 (H 120-<180)

1.7 1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 * < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 1 1 10 20
Silver µg/L 0.03 0.04 * < 0.02 < 0.02 0.03 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L - - - - - - 105 103 103 - 200 185 n/a n/a n/a 2,500 n/a
Thallium µg/L 0.01 0.03 * 0.01 0.02 * < 0.01 0.03 0.03 < 0.01 0.02 0.01 n/a 0.8 0.8 n/a 3
Tin µg/L - - - - - - < 0.05 < 0.05 < 0.05 - 0.28 0.58 n/a n/a n/a 2,500 n/a
Titanium µg/L 3 2.8 7 1.7 1.9 * 25.1 5.9 4.1 0.9 2.2 1.7 n/a 100 100 n/a 1,000
Tungsten µg/L - - - - - - 0.38 < 0.01 < 0.01 - 0.69 0.56 n/a n/a n/a 3 n/a
Uranium µg/L 0.07 0.07 0 0.02 0.02 * 0.15 0.04 0.03 0.95 1.13 1.03 20 15 15 20 85
Vanadium µg/L 1 1.2 * 0.6 0.7 * 5.4 2.4 0.9 2.5 3.1 2.5 n/a n/a n/a 20 n/a
Zinc µg/L 2 3 * 5 2 2 5,000 30 30 3,000 75 (H 0-<90)

150 (H 90-<100)
< 2 < 2 * 3 4 900 (H 100-<200)

< 2 1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 10 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-2S MW15-2D Federal Guideline BC Standard
Sample ID MW15-2S-150210 MW15-2S-160113 MW15-2S-171030 MW15-2S-180208 MW18-A-180208 QA/QC MW15-2S-190222 MW15-2S-190228 MW15-2D-150210 MW15-2D-160113 MW15-2D-171030 MW15-2D-180208

Sample Date (yyyy mm dd) 2015 02 10 2016 01 13 2017 10 30 2018 02 08 Duplicate RPD % 2019 02 22 2019 02 28 2015 02 10 2016 01 13 2017 10 30 2018 02 08
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 8.1 7.1 - 7.7 7.7 0 7.1 7.7 8.8 8.3 - 6.9 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 146 88.1 51.1 96.1 68 34 45.8 43.3 146 132 124 130 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 352 < 2 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

12 2 8 3 * 2 3 6 < 2 6 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 42.1 25.7 14.1 29.1 18 47 11.4 10.8 33.9 29.3 27.6 29.6 n/a n/a n/a n/a n/a
Iron µg/L < 10 < 10 24,100 28,300 28,600 1 < 10 21 < 10 < 10 < 10 14 300 300 300 n/a n/a
Magnesium mg/L 10 5.81 3.87 5.7 5.59 2 4.2 3.97 14.9 14.3 13.3 13.6 n/a n/a n/a n/a n/a
Manganese µg/L 592 30 1,670 1,780 1,800 1 9 2 323 < 1 < 1 < 1 50 n/a n/a n/a n/a
Potassium mg/L - 0.794 13.1 0.515 0.471 9 0.285 0.189 - 0.823 0.628 0.621 n/a n/a n/a n/a n/a
Sodium mg/L 15.5 13.3 60.3 6.56 6.39 3 5.96 6.5 31.1 8.91 8.02 8.98 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 0.5 < 0.2 < 0.2 * < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 6 2,000 2,000 6 90
Arsenic µg/L 0.2 0.2 19.2 8.7 8.3 5 < 0.1 0.1 0.9 1.1 1.2 1.2 10 5 5 10 50
Barium µg/L 30.7 14.6 105 34.1 34.0 0 13.7 13.3 7.8 5.1 5.3 4.4 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 0.33 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 20 9 35 5 4 * 5 5 21 10 9 7 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

0.02 < 0.01 < 0.01 * 0.03 0.03 1.5 (H >30-<90)
0.1 < 0.01 0.02 < 0.01 0.03 < 0.01 2.5 (H >90-<150)

3.5 (H >150-<210)
4 (H >=210)

Chromium µg/L < 0.5 < 0.5 3.0 < 0.5 < 0.5 * < 0.5 < 0.5 2.4 1.1 1.2 1.0 50 8.9 8.9 50 10
Cobalt µg/L 3 0.06 13.0 10.1 9.95 1 < 0.05 < 0.05 0.64 < 0.05 < 0.05 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 0.6 0.4 1,000 2 - 4 2 - 4 1,500 20 (H <50)

< 0.2 < 0.2 * 30 (H >50-<75)
0.6 0.7 40 (H >75-<100)

< 0.2 50 (H >100-<125)
1.1 1.1 0.5 0.5 60 (H >125-<150)

70 (H >150-<175)
80 (H >175-<200)

90 (H >=200)
Lead µg/L < 0.05 < 0.05 10 1 - 7 1 - 7 10 40 (H<50)

< 0.05 0.12 < 0.05 < 0.05 * 50 (H 50-<100)
< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 60 (H 100-<200)

110 (H 200-<300)
Lithium µg/L 2.4 1.1 9.2 0.8 0.8 * 0.6 0.5 1.5 0.8 0.7 0.7 n/a n/a n/a 8 n/a
Mercury µg/L < 0.01 < 0.01 - < 0.01 < 0.01 * - - < 0.01 < 0.01 < 0.01 < 0.01 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.89 0.25 0.10 0.58 0.66 13 0.14 0.16 5.14 0.61 0.48 0.18 n/a 73 73 250 10,000
Nickel µg/L 29.3 2.5 2.1 n/a 25 - 150 25 - 150 80 250 (H 0-<60)

1.4 8.9 9.0 * 650 (H 60-<120)
10.7 2.5 0.2 0.2 0.2 1,100 (H 120-<180)

1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 1 1 10 20
Silver µg/L < 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

0.02 0.02 < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L - - - 69.5 65.2 6 30.1 24.8 - - - 53.9 n/a n/a n/a 2,500 n/a
Thallium µg/L 0.02 0.02 0.03 < 0.01 < 0.01 * 0.03 0.02 < 0.01 < 0.01 < 0.01 < 0.01 n/a 0.8 0.8 n/a 3
Strontium µg/L - - - < 0.05 < 0.05 * < 0.05 < 0.05 - - - < 0.05 n/a n/a n/a 2,500 n/a
Titanium µg/L 2.1 1.4 9.3 3.8 4.2 10 1.7 1.5 2.6 2.0 2.7 4.8 n/a 100 100 n/a 1,000
Strontium µg/L - - - 0.29 0.11 90 < 0.01 0.04 - - - 0.35 n/a n/a n/a 3 n/a
Uranium µg/L 0.18 0.06 0.31 0.14 0.13 7 0.02 0.02 0.26 0.11 0.06 0.07 20 15 15 20 85
Vanadium µg/L < 0.5 0.6 5.1 1.1 1.2 * < 0.5 < 0.5 4.1 10.0 11.7 11.7 n/a n/a n/a 20 n/a
Zinc µg/L < 2 12 < 2 * 3 2 5,000 30 30 3,000 75 (H 0-<90)

3 150 (H 90-<100)
2 < 2 < 2 < 1 < 2 900 (H 100-<200)

1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

ITALIC  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
UNDERLINE  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

SHADOW  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 10 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-2D (Cont'd) MW15-3 MW15-4 Federal Guideline BC Standard
Sample ID MW15-2D-190222 MW19-A-190222 QA/QC MW15-2D-190228 MW15-3-150210 MW15-3-160112 MW15-3-171026 MW15-3-180208 MW15-3-190222 MW15-3-190228 MW15-4-150210 MW15-4-160113 MW15-4-180208

Sample Date (yyyy mm dd) 2019 02 22 Duplicate RPD % 2019 02 28 2015 02 10 2016 01 12 2017 10 26 2018 02 08 2019 02 22 2019 02 28 2015 02 10 2016 01 13 2018 02 08
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 7.1 7.1 0 7.7 7.6 8 8.1 7.1 7.2 7.6 7.5 7.5 6.7 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 115 115 0 122 58.6 46.9 17.2 20.1 52.9 52.7 125 161 118 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

2 < 2 * < 2 23 10 21 8 15 17 10 < 2 2 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 25.8 25.7 0 27.4 17.8 14.2 5.05 5.87 15.8 15.8 35.3 46.6 31.1 n/a n/a n/a n/a n/a
Iron µg/L < 10 < 10 * 25 261 321 329 2,980 17 21 < 10 10 < 10 300 300 300 n/a n/a
Magnesium mg/L 12.3 12.3 0 13 3.44 2.79 1.11 1.31 3.27 3.21 8.89 10.8 9.69 n/a n/a n/a n/a n/a
Manganese µg/L < 1 < 1 * < 1 596 155 128 233 294 5 204 3 < 1 50 n/a n/a n/a n/a
Potassium mg/L 0.523 0.551 5 0.462 - 0.293 0.591 0.414 0.355 0.223 - 1.12 0.775 n/a n/a n/a n/a n/a
Sodium mg/L 8.56 8.55 0 8.68 9.96 5.95 35.4 10.9 8.63 6.76 36.1 30.9 33 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 * < 0.2 < 0.2 < 0.2 0.3 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 6 2,000 2,000 6 90
Arsenic µg/L 1.1 0.9 20 1.1 0.4 0.3 1.4 1.2 0.1 0.1 0.2 0.3 0.3 10 5 5 10 50
Barium µg/L 4.0 4.1 2 4.3 7.8 12.5 12.6 5.0 7.6 8.6 28 24.5 19.0 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 * < 0.01 0.02 0.01 0.07 0.01 0.01 0.02 0.01 < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 8 8 * 7 5 2 4 < 2 3 2 70 76 78 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 0.04 < 0.01 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

< 0.01 * 0.02 0.04 0.11 0.02 1.5 (H >30-<90)
< 0.01 0.02 0.08 < 0.01 2.5 (H >90-<150)

0.02 3.5 (H >150-<210)
4 (H >=210)

Chromium µg/L 1.0 0.9 * 0.9 0.7 < 0.5 1.2 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 8.9 8.9 50 10
Cobalt µg/L < 0.05 < 0.05 * < 0.05 3.67 1.04 1.82 1.95 0.68 < 0.05 1.41 < 0.05 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 0.7 0.8 1.2 1,000 2 - 4 2 - 4 1,500 20 (H <50)

0.4 0.7 0.7 30 (H >50-<75)
40 (H >75-<100)

0.7 16.2 * 0.3 1.1 0.6 50 (H >100-<125)
60 (H >125-<150)

0.9 70 (H >150-<175)
80 (H >175-<200)

90 (H >=200)
Lead µg/L < 0.05 0.07 0.06 10 1 - 7 1 - 7 10 40 (H<50)

< 0.05 < 0.05 < 0.05 50 (H 50-<100)
< 0.05 < 0.05 * < 0.05 < 0.05 < 0.05 < 0.05 60 (H 100-<200)

110 (H 200-<300)
Lithium µg/L 0.8 0.8 * 0.5 0.7 < 0.5 1.7 < 0.5 < 0.5 < 0.5 2.2 1.8 1.2 n/a n/a n/a 8 n/a
Mercury µg/L - - - - < 0.01 < 0.01 < 0.01 < 0.01 - - 0.01 < 0.01 < 0.01 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.43 0.49 13 0.67 0.51 0.19 0.20 0.12 0.16 0.12 0.26 0.15 0.09 n/a 73 73 250 10,000
Nickel µg/L 4.6 1.3 2.4 1.1 0.9 0.5 n/a 25 - 150 25 - 150 80 250 (H 0-<60)

0.3 0.3 * 0.7 650 (H 60-<120)
< 0.2 5.4 1.3 1,100 (H 120-<180)

1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 * < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 50 1 1 10 20
Silver µg/L < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 * < 0.02 < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L 57.7 56.9 1 54.8 - - - 28.7 58.1 51.2 - - 130 n/a n/a n/a 2,500 n/a
Thallium µg/L 0.03 0.03 * 0.01 < 0.01 0.02 0.02 < 0.01 0.03 0.02 < 0.01 0.02 < 0.01 n/a 0.8 0.8 n/a 3
Strontium µg/L 0.05 < 0.05 * < 0.05 - - - < 0.05 < 0.05 < 0.05 - - < 0.05 n/a n/a n/a 2,500 n/a
Titanium µg/L 3.4 3.1 9 2.9 1.3 0.9 1.3 2.6 1.3 1.1 2 1.5 3.7 n/a 100 100 n/a 1,000
Strontium µg/L < 0.01 < 0.01 * 0.30 - - - 0.17 < 0.01 0.03 - - 0.14 n/a n/a n/a 3 n/a
Uranium µg/L 0.07 0.07 0 0.06 0.05 0.02 0.21 0.05 0.04 0.03 0.21 0.22 0.05 20 15 15 20 85
Vanadium µg/L 13.2 12.2 8 11.7 0.9 1.5 1.1 1.1 0.7 < 0.5 0.6 < 0.5 < 0.5 n/a n/a n/a 20 n/a
Zinc µg/L < 2 < 2 2 < 2 6 < 2 5,000 30 30 3,000 75 (H 0-<90)

150 (H 90-<100)
4 3 * 4 3 < 2 < 2 900 (H 100-<200)

1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

ITALIC  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
UNDERLINE  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

SHADOW  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 10 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW15-4 (Cont'd) MW15-5 MW18-06S MW18-06D Federal Guideline BC Standard
Sample ID MW15-4-190222 MW15-4-190228 MW15-5-150210 MW15-5-160113 MW15-5-180208 MW15-5-190222 MW15-5-190301 MW18-6S-180208 MW18-06S-190222 MW18-06S-190228 MW18-6D-180208 MW18-06D-190222

Sample Date (yyyy mm dd) 2019 02 22 2019 02 28 2015 02 10 2016 01 13 2018 02 08 2019 02 22 2019 03 01 2018 02 08 2019 02 22 2019 02 28 2018 02 08 2019 02 22
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 7.1 7.6 7.8 - 6.9 - 7.9 7.1 8.2 7.4 7.5 8.2 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 117 121 65.2 201 83.3 93.1 80.8 103 136 128 168 131 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 24 19 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

4 < 2 71 55 28 7 4 2 5 6 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 31.4 32.6 19.5 52.1 26.3 24.8 22.7 30.9 37.9 35.9 48 35.6 n/a n/a n/a n/a n/a
Iron µg/L < 10 < 10 37 10 165 73 76 < 10 < 10 < 10 < 10 < 10 300 300 300 n/a n/a
Magnesium mg/L 9.26 9.67 4.02 17.2 4.29 7.57 5.86 6.26 10 9.34 11.6 10.2 n/a n/a n/a n/a n/a
Manganese µg/L < 1 < 1 281 5,250 1,680 305 1,170 62 80 71 192 < 1 50 n/a n/a n/a n/a
Potassium mg/L 0.653 0.566 - 5.82 2.07 3.39 2.26 2.51 1.86 1.63 1.79 1.44 n/a n/a n/a n/a n/a
Sodium mg/L 31.8 33.4 4.25 5.76 2.55 3.32 2.54 44.2 19.1 17.2 16.1 13 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 1.0 0.3 0.3 0.5 0.2 6 2,000 2,000 6 90
Arsenic µg/L 0.3 0.2 < 0.1 0.3 0.2 0.2 0.1 1.2 0.8 0.8 0.6 1.0 10 5 5 10 50
Barium µg/L 16.8 18.9 10.9 64.1 29.8 32.2 24.4 18.2 29.7 29.3 13.3 15.3 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 0.01 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 77 81 7 13 5 8 8 55 19 17 44 11 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

0.07 0.05 0.06 1.5 (H >30-<90)
0.11 0.02 0.06 < 0.01 < 0.01 0.01 0.02 2.5 (H >90-<150)

0.16 < 0.01 3.5 (H >150-<210)
4 (H >=210)

Chromium µg/L < 0.5 < 0.5 < 0.5 0.9 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 1.5 50 8.9 8.9 50 10
Cobalt µg/L < 0.05 < 0.05 1.56 0.79 0.87 0.14 0.32 0.17 0.09 0.07 0.32 < 0.05 n/a n/a n/a 20d 40
Copper µg/L 1,000 2 - 4 2 - 4 1,500 20 (H <50)

1.5 30 (H >50-<75)
2.0 3.1 1.7 40 (H >75-<100)

0.5 0.4 1.1 50 (H >100-<125)
0.7 0.5 0.8 60 (H >125-<150)

2.2 70 (H >150-<175)
80 (H >175-<200)

6.0 90 (H >=200)
Lead µg/L 10 1 - 7 1 - 7 10 40 (H<50)

< 0.05 < 0.05 < 0.05 < 0.05 50 (H 50-<100)
< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 60 (H 100-<200)

0.05 110 (H 200-<300)
Lithium µg/L 1.3 1.6 1.6 0.8 < 0.5 < 0.5 < 0.5 9.2 3.0 2.5 0.9 1.2 n/a n/a n/a 8 n/a
Mercury µg/L - - < 0.01 < 0.01 < 0.01 - - < 0.01 - - < 0.01 - 1 0.026 0.026 1 0.25
Molybdenum µg/L 0.13 0.14 0.06 0.14 < 0.05 0.13 0.07 13.7 11.2 10.0 6.48 3.88 n/a 73 73 250 10,000
Nickel µg/L n/a 25 - 150 25 - 150 80 250 (H 0-<60)

0.8 3 1.4 1.1 0.7 1.0 650 (H 60-<120)
0.6 0.4 < 0.2 1.0 0.2 1,100 (H 120-<180)

4.8 1,500 (H >=180)
Selenium µg/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 1.3 0.7 0.8 1.6 0.7 50 1 1 10 20
Silver µg/L 0.02 < 0.02 < 0.02 < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 15 (H >100)
Strontium µg/L 145 132 - - 142 197 180 102 127 104 148 105 n/a n/a n/a 2,500 n/a
Thallium µg/L 0.03 0.01 < 0.01 0.04 < 0.01 0.03 0.01 < 0.01 0.04 0.02 < 0.01 0.05 n/a 0.8 0.8 n/a 3
Strontium µg/L < 0.05 < 0.05 - - < 0.05 0.73 < 0.05 < 0.05 0.11 < 0.05 < 0.05 < 0.05 n/a n/a n/a 2,500 n/a
Titanium µg/L 2.1 1.9 3.3 1.7 3.5 2.0 1.9 3.3 2.4 1.8 3.1 2.6 n/a 100 100 n/a 1,000
Strontium µg/L < 0.01 0.01 - - 0.11 < 0.01 0.02 0.17 0.22 0.65 0.13 < 0.01 n/a n/a n/a 3 n/a
Uranium µg/L 0.06 0.05 0.05 0.17 0.02 0.02 0.02 4.54 2.91 2.11 1.49 1.39 20 15 15 20 85
Vanadium µg/L < 0.5 < 0.5 < 0.5 0.5 < 0.5 < 0.5 < 0.5 0.8 0.8 < 0.5 0.9 0.8 n/a n/a n/a 20 n/a
Zinc µg/L 9 7 5 5,000 30 30 3,000 75 (H 0-<90)

7 150 (H 90-<100)
2 < 2 < 2 < 2 < 2 < 2 < 2 900 (H 100-<200)

4 1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

ITALIC  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
UNDERLINE  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

SHADOW  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 10 (Cont'd): Summary of Analytical Results for Groundwater - Dissolved Metals

Sample Location MW18-06D (Cont'd) MW19-07S MW19-07D MW19-07D MW19-08D MW19-09S Federal Guideline BC Standard
Sample ID MW18-06D-190228 MW19-07S-190228 MW19-07D-190301 MW19-A-190301 QA/QC MW19-A-190301 MW19-08D-190301 MW19-09S-190228

Sample Date (yyyy mm dd) 2019 02 28 2019 02 28 2019 03 01 Duplicate RPD % 2019 03 01 2019 03 01 2019 02 28
Parameter Units Analytical Results

Physical Parameters
pH (field) pH 7.4 8.2 7.7 7.7 * 7.7 6.9 7.6 7.0 - 10.5 6.5 - 9.0 6.5 - 9.0 n/a n/a
Hardness mg/L 125 211 180 183 2 183 192 99.3 n/a n/a n/a n/a n/a
Dissolved Inorganics
Aluminum µg/L 6 6 * 100 5 (pH<6.5) 5 (pH<6.5) 9,500 n/a

10 876 6 9 73 100 (pH>=6.5) 100 (pH>=6.5)
Calcium mg/L 34.9 84.4 53.8 54.3 1 54.3 56.2 35 n/a n/a n/a n/a n/a
Iron µg/L 14 17 49 20 * 20 16 17 300 300 300 n/a n/a
Magnesium mg/L 9.31 0.083 11.2 11.4 2 11.4 12.6 2.89 n/a n/a n/a n/a n/a
Manganese µg/L < 1 < 1 1,400 1,420 1 1,420 1,310 125 50 n/a n/a n/a n/a
Potassium mg/L 1.34 4.87 1.73 1.8 4 1.8 2.71 2.32 n/a n/a n/a n/a n/a
Sodium mg/L 12.8 51.8 40.5 41.6 3 41.6 23.6 18 200 n/a n/a 200 n/a
Dissolved Metals
Antimony µg/L 0.2 2.0 0.9 0.9 * 0.9 0.2 0.5 6 2,000 2,000 6 90
Arsenic µg/L 0.9 3.2 2.2 2.1 5 2.1 1.1 0.8 10 5 5 10 50
Barium µg/L 13.9 13.5 14.7 14.6 1 14.6 24.7 16.7 1,000 2,900 2,900 1,000 10,000
Beryllium µg/L < 0.01 < 0.01 < 0.01 < 0.01 * < 0.01 < 0.01 < 0.01 n/a 5.3 5.3 8 1.5
Boron µg/L 11 14 36 35 3 35 16 10 5,000 1,500 1,500 5,000 12,000
Cadmium µg/L 5 0.037 - 0.297 0.037 - 0.297 5 0.5 (H 0-<30)

0.04 1.5 (H >30-<90)
< 0.01 0.03 2.5 (H >90-<150)

0.03 0.04 * 0.05 3.5 (H >150-<210)
0.02 4 (H >=210)

Chromium µg/L 1.1 14.0 < 0.5 < 0.5 * < 0.5 < 0.5 0.7 50 8.9 8.9 50 10
Cobalt µg/L < 0.05 0.38 2.27 2.36 4 2.36 2.45 1.11 n/a n/a n/a 20d 40
Copper µg/L 2.6 1,000 2 - 4 2 - 4 1,500 20 (H <50)

30 (H >50-<75)
1.9 40 (H >75-<100)

50 (H >100-<125)
0.7 60 (H >125-<150)

1.3 70 (H >150-<175)
2.9 2.6 11 80 (H >175-<200)

9.3 90 (H >=200)
Lead µg/L < 0.05 10 1 - 7 1 - 7 10 40 (H<50)

< 0.05 50 (H 50-<100)
< 0.05 < 0.05 < 0.05 * < 0.05 60 (H 100-<200)

< 0.05 110 (H 200-<300)
Lithium µg/L 1.2 0.5 2.0 1.5 * 1.5 1.8 9.4 n/a n/a n/a 8 n/a
Mercury µg/L - - - - - - - - 1 0.026 0.026 1 0.25
Molybdenum µg/L 3.92 4.80 15.8 15.7 1 15.7 10.5 1.72 n/a 73 73 250 10,000
Nickel µg/L 5.4 n/a 25 - 150 25 - 150 80 250 (H 0-<60)

3.5 650 (H 60-<120)
< 0.2 1,100 (H 120-<180)

2.9 5.4 5.4 0 4.9 1,500 (H >=180)
Selenium µg/L < 0.5 1.1 0.6 0.6 * 0.6 0.5 < 0.5 50 1 1 10 20
Silver µg/L < 0.02 < 0.02 n/a 0.25 0.25 20 0.5 (H <=100)

< 0.02 < 0.02 < 0.02 < 0.02 * < 0.02 15 (H >100)
Strontium µg/L 90.9 228 161 163 1 163 230 199 n/a n/a n/a 2,500 n/a
Thallium µg/L 0.01 0.02 0.02 0.02 * 0.02 0.02 0.02 n/a 0.8 0.8 n/a 3
Strontium µg/L 0.13 1.75 0.36 0.38 5 0.38 0.79 0.31 n/a n/a n/a 2,500 n/a
Titanium µg/L 2.3 1.4 1.9 2.1 * 2.1 2.9 1.6 n/a 100 100 n/a 1,000
Strontium µg/L 0.10 0.44 < 0.01 0.12 * 0.12 0.14 0.08 n/a n/a n/a 3 n/a
Uranium µg/L 1.09 0.03 2.14 2.17 1 2.17 1.19 0.58 20 15 15 20 85
Vanadium µg/L 0.7 13.2 2.1 1.5 * 1.5 0.6 1.3 n/a n/a n/a 20 n/a
Zinc µg/L 4 5,000 30 30 3,000 75 (H 0-<90)

114 150 (H 90-<100)
3 4 4 * 5 900 (H 100-<200)

3 1,650 (H 200-<300)

Associated AGAT file(s): 15V943947, 15V944419, 16V059563, 17V278033, 17V278344, 18V310102, 19V440800, 19V442894. a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
All terms defined within the body of SNC-Lavalin's report. b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value. c  Standard to protect freshwater aquatic life.
-      Denotes analysis not conducted. d  Interim BC MoE Regional Background Estimate (Protocol 9 Determining Background Groundwater Quality).
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

ITALIC  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
UNDERLINE  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

SHADOW  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard
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TABLE 11: Summary of Analytical Results for Groundwater - Volatile Organic Compounds

Sample Location MW15-2S MW15-2D MW15-5 Federal Guideline BC Standard
Sample ID MW15-2S-150210 MW15-2D-150210 MW15-5-150210

Sample Date (yyyy mm dd) 2015 02 10 2015 02 10 2015 02 10
Parameter Units Analytical Results

Volatile Organic Compounds
Bromodichloromethane µg/L < 1 < 1 < 1 n/a 8,500 8,500 100 n/a
Bromoform µg/L < 1 < 1 < 1 n/a 380 3,700 100 n/a
Bromomethane µg/L < 1 < 1 < 1 n/a 5.6 33 5.5 n/a
Carbon tetrachloride µg/L < 0.5 < 0.5 < 0.5 2 0.56 6.8 2 130
Chlorobenzene µg/L < 1 < 1 < 1 30 1.3 1.3 80 13
Chloroethane µg/L < 1 < 1 < 1 n/a n/a n/a n/a n/a
Chloroform µg/L < 1 < 1 < 1 n/a 1.8 1.8 100 20
Chloromethane µg/L < 1 < 1 < 1 n/a n/a n/a n/a n/a
Dibromochloromethane µg/L < 1 < 1 < 1 n/a 1,100 10,000 100 n/a
1,2-Dibromoethane µg/L < 0.3a < 0.3a < 0.3a n/a 0.25 5.1 0.5 n/a
1,2-Dichlorobenzene µg/L < 0.5 < 0.5 < 0.5 3 0.7 0.7 200 7
1,3-Dichlorobenzene µg/L < 0.5 < 0.5 < 0.5 n/a 150 150 n/a 1,500
1,4-Dichlorobenzene µg/L < 0.5 < 0.5 < 0.5 1 26 26 5 260
1,1-Dichloroethane µg/L < 1 < 1 < 1 n/a 320 6,600 30 n/a
1,2-Dichloroethane µg/L < 1 < 1 < 1 5 10 100 5 1,000
1,1-Dichloroethylene µg/L < 1 < 1 < 1 14 39 490 14 n/a
cis-1,2-Dichloroethylene µg/L < 1 < 1 < 1 n/a 1.6 30 8 n/a
trans-1,2-Dichloroethylene µg/L < 1 < 1 < 1 n/a 1.6 30 80 n/a
Dichloromethane µg/L < 1 < 1 < 1 50 98 98 50 980
1,2-Dichloropropane µg/L < 1 < 1 < 1 n/a 16 330 4.5 n/a
cis-1,3-Dichloropropene µg/L < 1 < 1 < 1 n/a n/a n/a 1.5 n/a
trans-1,3-Dichloropropene µg/L < 1 < 1 < 1 n/a n/a n/a 1.5 n/a
Methyl ethyl ketone µg/L < 10 < 10 < 10 n/a 150,000 150,000 2,500 n/a
Methyl isobutyl ketone µg/L < 10 < 10 < 10 n/a 58,000 58,000 n/a n/a
1,1,1,2-Tetrachloroethane µg/L < 1 < 1 < 1 n/a 3.4 66 6 n/a
1,1,2,2-Tetrachloroethane µg/L < 1a < 1a < 1a n/a 3.2 63 0.8 n/a
Tetrachloroethylene µg/L < 1 < 1 < 1 10 110 110 30 1,100
Total Trihalomethanes µg/L < 2 < 2 < 2 100 n/a n/a 100 n/a
1,2,4-Trichlorobenzene µg/L < 1 < 1 < 1 n/a 24 24 5.5 240
1,1,1-Trichloroethane µg/L < 1 < 1 < 1 n/a 640 1,100 8,000 n/a
1,1,2-Trichloroethane µg/L < 1 < 1 < 1 n/a 4.7 91 3 n/a
Trichloroethylene µg/L < 1 < 1 < 1 5 20 29 5 200
Trichlorofluoromethane µg/L < 1 < 1 < 1 n/a n/a n/a 1,000 n/a
Vinyl chloride µg/L < 1 < 1 < 1 2 1.1 13 2 n/a

Associated AGAT file(s): 15V943947.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Laboratory detection limit exceeds regulatory standard/guideline.
b  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
c  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
d  Standard to protect freshwater aquatic life.
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TABLE 12: Summary of Analytical Results for Groundwater - PCBs

PCBs
Sample Arochlor Arochlor Arochlor Total

Sample Sample Date 1242 1254 1260 PCBs
Location ID (yyyy mm dd) µg/L µg/L µg/L µg/L
MW15-4 MW15-4-150211 2015 02 11 < 0.009 < 0.009 < 0.009 < 0.009
MW15-5 MW15-5-150211 2015 02 11 < 0.009 < 0.009 < 0.009 < 0.009

Federal Guideline
Canadian Drinking Water Quality Guidelines (CDWQG) a n/a n/a n/a n/a
FIGWQG Tier 2 Residential Land Use (RL) b n/a n/a n/a n/a
FIGWQG Tier 2 Commercial Land Use (CL) b n/a n/a n/a n/a
BC Standard

CSR Drinking Water (DW) n/a n/a n/a n/a
CSR Aquatic Life (AW)c n/a n/a n/a n/a

Associated AGAT file(s): 15V944419.
All terms defined within the body of SNC-Lavalin's report.
<     Denotes concentration less than indicated detection limit or RPD less than indicated value.
-      Denotes analysis not conducted.
n/a  Denotes no applicable standard/guideline.
RPD  Denotes relative percent difference.
*      RPDs are not calculated where one or more concentrations are less than five times RDL.
RDL Denotes reported detection limit.

BOLD  Concentration greater than Canadian Drinking Water Quality Guidelines (CDWQG) Guideline
ITALIC  Concentration greater than FIGWQG Tier 2 Residential Land Use (RL) Guideline

UNDERLINE  Concentration greater than FIGWQG Tier 2 Commercial Land Use (CL) Guideline
SHADED  Concentration greater than CSR Drinking Water (DW) standard
OUTLINE  Concentration greater than CSR Aquatic Life (AW) standard

a  Pathways Included: Aesthethic Objectives, Maximum Acceptable Concentrations.
b  Pathways Included: Freshwater Aquatic Life - Coarse, Inhalation - Coarse, Soil Organisms Direct Contact - Coarse.
c  Standard to protect freshwater aquatic life.
d  Applicable at all sites irrespective of water use.
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Drawings 
› 626268-301 Site Location
› 626268-302 Wide Area Site Plan
› 626268-303 Detailed Soil Analytical Results – Federal Standards
› 626268-304 Detailed Soil Analytical Results – Provincial Standards
› 626268-305 Detailed Groundwater Analytical Results – Federal Standards
› 626268-306 Detailed Groundwater Analytical Results – Provincial Standards
› 626268-307 Potentiometric Elevations and Inferred Contours (2019)
› 626268-308 Areas of Environmental Concern
› 626268-309 Proposed Extent of Remedial Excavations
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Appendix I 
Site Photographs 



 
 
 

Project 626268 

 
Photograph 1: Looking northwest at TP19-50.  

Rebar encountered in the debris unit is visible in the test hole. 

 
Photograph 2: Example of brick, metal and concrete encountered during  

test pitting in the debris unit 

 



 
 
 

Project 626268 

 
Photograph 3: Looking east at TP19-49.  

The PDQ hut and playing field are visible further east. 

 
Photograph 4: Looking north during drilling at BH19-07D. 

 



 
 
 

Project 626268 

 
Photograph 5: Looking west during drilling of BH19-08D.  

The gravel parking lot is visible on the right. 

 
Photograph 6: Looking east at TP19-60. MW15-3 is visible. 
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Field Methodology 
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Field Methodology 
All field investigations were conducted in accordance with Environment Canada guidance and BC Ministry 
of Environment & Climate Change Strategy (ENV) regulatory requirements and technical 
guidance/protocols, industry best practices and SNC-Lavalin's with SNC-Lavalin Preferred Operating 
Procedures (POPs). In addition, quality assurance/quality control (QA/QC) measures were implemented 
for all sampling and analyses to ensure that all data is representative. 

Soil Sample Collection Procedure 
During the drilling and test-pitting investigations, soil samples were collected for logging of soil type, colour, 
apparent density, moisture content, and field screen results for VOC and/or hydrocarbon vapours 
concentrations. Representative soil samples were collected from each borehole and test-pit at regular 
intervals and from distinct soil layers. A duplicate portion of each sample was screened in the field for VOC 
and/or hydrocarbon vapour concentrations. All logging, sampling and field screening was conducted in 
accordance with our preferred operating procedures. 

All soil samples were collected and placed directly into laboratory supplied duplicate sample jars with 
Teflon® lined lids. A portion of each collected sample was placed in a sealable polyethylene bag and allowed 
to equilibrate with the headspace in the bag. Selected soil samples were submitted to AGAT Laboratory 
(AGAT) of Burnaby, BC for analysis of PCOCs and COCs, including BETX, PHC F1 to F4, VPHs, LEPHs, 
HEPHs, PAH, and metals to assess the soil quality at the Site. The field screening results are shown on 
the corresponding borehole and test-pit log. Sample selection was based upon indications of contamination 
(i.e., visual observations), field screen hydrocarbon vapour concentrations, proximity to the water table, COC 
and PCOCs identified during previous investigations.  

Soil samples were submitted for analyses based on required delineation at a given depth based on previous 
results, or visual observations and field screening results. In addition, selection of soil samples for analyses 
was made based on stratigraphic units and proximity to the groundwater table. These procedures are 
equivalent to Technical Guidance Document 18 (TG1) for in situ soil sampling. Based on SNC-Lavalin’s 
experience, this approach is a suitable method for selecting soil samples for analysis. 

Chain-of-Custody Procedure 
In order to ensure the integrity of the samples, all environmental samples collected by SNC-Lavalin 
(i.e., soil, water, and soil vapour) were subject to chain-of-custody procedures. These procedures included 
the following: 

› A chain-of-custody was initiated immediately following sample collection by completing a chain-of-
custody form provided by the laboratory;

› The chain-of-custody form was maintained with the samples at all times following collection;
› When stored away from the custodian (e.g., overnight), samples were stored where inaccessible

to unauthorized third parties;

8 Technical Guidance Document 1: Site Characterization and Confirmation Testing, BC ENV, January 2009. 
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› Chain-of-custody documents were signed and dated by the custodian upon relinquishment of 
custody; 

› All containers sent out by a third party courier were pre-packed, fastened, and affixed with a custody 
seal prior to pick-up; and  

› The chain-of-custody forms were signed and dated by laboratory personnel upon arrival, and 
inspected for custody seal and sample integrity. 

Transportation of Samples 
All environmental samples were transported to the designated laboratory (AGAT) by courier and arrived at 
the laboratory one day following pick-up by the courier. With few exceptions (e.g., pH in water), samples 
were transported so that hold times were not surpassed. Where samples were not analyzed within the hold 
times, it was noted on the laboratory report. 

Duplicate Sample Collection 
Duplicate samples were collected for each media at a minimum rate of 10% (i.e., one duplicate for every 
10 samples collected). An attempt was made to ensure that the duplicate samples were representative of 
the same material. Soil was collected for duplicate samples from the same layer(s) and material within the 
sampling location. Given the small-scale heterogeneity in some materials some degree of heterogeneity 
between duplicates was anticipated to be reflected in the relative percent difference for some parameters. 

Test Pit Assessment 
After accurately locating the test-pit on the site plan, test-pits were excavated to depths ranging from 1.8 to 
2.4 m bgs. Grab soil samples were collected from the bucket of the track mounted excavator. Sample 
depths were determined by advancing a tape into the test-pit. Soil conditions were logged in detail for soil 
type, colour, texture, moisture and apparent indications of impacts (i.e., odour or staining). Each soil sample 
collected was placed into 125 mL laboratory-prepared glass jars with Teflon® lined lids. The jars were stored 
in ice-chilled coolers and submitted, along with the appropriate SNC-Lavalin chain-of-custody information, 
for analysis to AGAT. 

Drilling Assessment Methodology 
Boreholes were advanced using a vibratory sonic drill rig and the monitoring wells installed within the open 
borehole. As the boreholes were advanced, soil conditions were logged in detail for soil type, colour, texture, 
moisture content and any apparent contamination. Representative soil samples were collected from each 
borehole at specific intervals and from distinct soil layers. Soil samples, where collected, were taken by 
collecting samples from the sonic bag. Each soil sample was placed into duplicate sample jars with Teflon 
lids immediately upon collection. A duplicate portion of each sample was screened in the field for 
combustible organic vapour concentrations. Where VOC analysis was required, approximately 5 g of soil 
was collected using a plastic syringe and placed into laboratory supplied vials with methanol. All samples 
were stored in ice-chilled coolers for transport to AGAT for laboratory analysis. 
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Monitoring Well Installation 
Each monitoring well installed in the boreholes consisted of 50 mm diameter PVC screens with 0.010 inch 
slots installed across an estimated water-bearing zone, and completed with blank 50 mm PVC risers flush 
with the ground surface. Screen lengths were determined prior to drilling, and well depths were adjusted 
during drilling based on conditions encountered. Clean silica sand was placed around the borehole annulus 
over the screen length to minimize the percentage of fine-grained material entering the well (sand filter). A 
bentonite seal was placed within the annulus above the sand, to near surface. Monitoring well and January 
2019 test-pit locations were surveyed by J.E. Anderson and Associates to provide the position relative to a 
geodetic datum and Universal Transverse Mercator (UTM) co-ordinates. 

Well Monitoring 
The headspace vapour concentrations in each well were measured with a RKI Eagle combustible gas 
meter, calibrated to a hexane standard and operated in the methane elimination mode. Depths to liquid 
levels (liquid phase hydrocarbons, if any, and groundwater) were measured relative to a geodetic datum. 

Well Development and Water Sampling 
The monitoring wells were developed using dedicated inertia lift tubing and foot valves. The purpose of the 
well development was to remove fine-grained material from around the well and sand filter and to enable 
collection of a water sample representative of the groundwater in surrounding unit. The monitoring wells 
were purged and allowed to recharge prior to the collection of groundwater samples. Development was 
carried out until a minimum of three borehole volumes of water was removed or conditions (e.g., turbidity, 
pH, conductivity) stabilized. Detailed development and purge records are kept on file. 

Groundwater samples were collected using one of the following methods, based on water yield and 
sampling parameters: 

› Dedicated Waterra® inertia lift pump – This sampling method includes a down-well inertial lift foot 
pump, which pumps the water up through dedicated tubing for sample collection. 

› Dedicated disposable bailer – This sampling method includes lowering a disposable bailer down 
the well into the water to collect the sample. Typically, multiple descent of the bailer into the water 
is required for extraction of the sample. 

Upon collection, each sample was immediately transferred to suitable laboratory-prepared bottles with 
preservatives appropriate for the intended analyses and stored in ice-chilled coolers with chain-of-custody 
documentation for transport to AGAT. 
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Test-Pit and Borehole Logs 

  



SAND (FILL), fine to coarse grained, some silt, some gravel,
fine, subrounded, dark brown, medium dense, moist, trace
rootlets.

Below 0.6 m - fine and coarse gravel, angular, oxidized
orange, no rootlets.

Below 1.5 m - no oxidation.
CONCRETE DEBRIS (FILL).

SAND and GRAVEL (FILL), fine to coarse grained sand, fine
and coarse gravel, subangular to subrounded, brown, loose,
damp, some concrete debris.
SAND, fine to coarse grained, some silt, some gravel, fine and
coarse, grey/brown, very dense, dry.

Below 4.6 m - dense, damp.

Bottom of hole at 6.1 m.
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Well Name 1: MW19-07DSoil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
TP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 02 06

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458694.485 Easting:  410759.422

Water Level 1

Water Level 2
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NAPL

Vibratory Sonic
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Borehole No. : BH19-07D

Drillwell Enterprises Ltd.
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SAND (FILL), fine to coarse grained, some silt, some gravel,
fine, subrounded, dark brown, medium dense, moist, trace
rootlets.

Below 0.6 m - fine and coarse gravel, angular, oxidized
orange, no rootlets.

Below 1.5 m - no oxidation.
CONCRETE DEBRIS (FILL).

Bottom of hole at 2.4 m.

MW19-07S
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Well Name 1: MW19-07SSoil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
TP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 02 06

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458694.597 Easting:  410758.605

Water Level 1

Water Level 2

NAPL

NAPL

Vibratory Sonic
0.15
0.05/0.05

n/a

110.095
110.164

Borehole No. : BH19-07S

Drillwell Enterprises Ltd.

Reading within
indicated scale
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SILT (FILL), some clay, trace sand, fine grained, trace gravel,
fine, rounded to subrounded, grey/black, firm, low plasticity,
damp, trace organics.

Below 0.9 m - some sand, fine to coarse grained, some
gravel, trace clay, brown.
SAND, fine grained, silty, trace gravel, fine, rounded to
subrounded, light brown, dense, dry to damp.

Below 3.1 m - very dense, dry.

Below 4.3 m - some silt, fine and coarse gravel, damp.

Below 4.9 m - dry.

Bottom of hole at 6.1 m.
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ROAD BOX

Well Name 1: MW19-08DSoil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
TP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 02 06

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458656.558 Easting:  410782.257

Water Level 1

Water Level 2

NAPL

NAPL

Vibratory Sonic
0.15
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110.125
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Borehole No. : BH19-08D

Drillwell Enterprises Ltd.
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indicated scale
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SILT (FILL), some clay, trace sand, fine grained, trace gravel,
fine, rounded to subrounded, grey/black, firm, low plasticity,
damp, trace organics.

Below 0.9 m - some sand, fine to coarse grained, some
gravel, trace clay, brown.
SAND, fine grained, silty, trace gravel, fine, rounded to
subrounded, light brown, dense, dry to damp.

Bottom of hole at 2.4 m.

MW19-08S
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ROAD BOX

Well Name 1: MW19-08SSoil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
TP

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 02 06

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458656.945 Easting:  410781.271

Water Level 1

Water Level 2

NAPL

NAPL

Vibratory Sonic
0.15
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n/a

110.167
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Borehole No. : BH19-08S

Drillwell Enterprises Ltd.

Reading within
indicated scale
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SAND (FILL), fine to coarse grained, some silt, trace gravel,
fine, subrounded to rounded, brown/black, medium dense,
moist, organics/rootlets.

Below 0.6 m - some gravel, fine and coarse, subrounded to
subangular, trace clay, concrete debris.

Between 1.5 m and 1.7 m - SAND and ORGANICS seam, fine
to coarse grained, trace silt, black, medium dense, moist,
rootlets.

No recovery.

SAND, fine to coarse grained, some silt, trace gravel, fine and
coarse, subrounded to rounded, grey/brown, very dense,
crumbly, dry.

Below 4.0 m - some gravel, fine and coarse, trace silt, damp.

Bottom of hole at 6.1 m.
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SAND (FILL), fine to coarse grained, some silt, trace gravel,
fine, subrounded to rounded, brown/black, medium dense,
moist, organics/rootlets.

Below 0.6 m - some gravel, fine and coarse, subrounded to
subangular, trace clay, concrete debris.

Between 1.5 m and 1.7 m - SAND and ORGANICS seam, fine
to coarse grained, trace silt, black, medium dense, moist,
rootlets.

No recovery.

Bottom of hole at 2.4 m.
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GRASS.
SAND (FILL), fine grained, some gravel, fine, subrounded,
trace coarse gravel, subangular, brown, medium dense,
damp.

At 0.9 m - grounding cable.
SAND and GRAVEL (FILL), fine to coarse grained sand, fine
and coarse gravel, subrounded, brown, medium dense, damp.

SAND, some silt, trace gravel, fine, subrounded to
subangular, grey, medium dense, damp.
Below 1.8 m - increased gravel, decreased silt, dark brown.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to coarse grained sand, fine
gravel, subrounded to subangular, trace silt, brown, medium
dense, damp, trace rootlets.

Below 0.9 m - angular gravel, occasional cobbles,
subrounded, moist.

SAND, fine grained, some silt, trace gravel, fine, subrounded,
occasional cobbles, grey, dense, moist.
Below 1.8 m - fine to coarse grained sand, brown, wet.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
gravel, trace silt, brown, dense, damp, silt pockets, black,
trace rootlets.

Below 0.9 m - fine to coarse grained sand, fine and coarse
gravel, occasional cobbles, mottled orange, no silt pockets.

SAND, fine grained, some gravel, fine and coarse,
subrounded, trace silt, brown, loose, wet.

Below 2.1 m - increased gravel, occasional cobbles.

Bottom of hole at 2.4 m.
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GRASS.
SAND (FILL), fine to medium grained, some silt, trace gravel,
fine, subrounded, light brown, dense, moist, trace
organics/rootlets.

Below 0.9 m - fine and coarse gravel, damp, no rootlets.

SAND, fine grained, gravelly, fine and coarse, subrounded,
trace silt, occasional cobbles, subrounded, brown, dense,
damp, trace rootlets.
Below 1.8 m - moist.

Bottom of hole at 2.4 m.
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SAND and GRAVEL (FILL), fine grained sand, fine and coarse
gravel, subrounded, trace silt, light brown, medium dense,
damp, black pockets (suspect topsoil), trace organics/rootlets.

Below 0.9 m - moist, no black pockets.

SAND, fine to medium grained, some silt, trace gravel, fine,
subrounded, grey, mottled orange, very dense, damp to moist.

Below 2.1 m - occasional cobbles, grey/brown, dense, damp.

Bottom of hole at 2.4 m.
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GRASS.
SAND (FILL), fine to medium grained, some gravel, fine,
subrounded, trace silt, light brown, medium dense, damp,
trace black pockets, trace roots.

Below 0.9 m - orange/brown, moist, no roots.

SAND, fine grained, some silt, trace gravel, fine and coarse,
subrounded, grey/brown, dense, damp, trace wood debris.
Below 1.8 m - no wood debris.

Bottom of hole at 2.4 m.
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GRASS.
SAND (FILL), fine grained, some gravel, trace silt, light brown,
medium dense, damp, trace roots.

Below 0.9 m - fine to coarse grained sand, no silt,
orange/brown, moist.

SAND, fine to medium grained, some silt, trace gravel, fine
and coarse, subrounded, occasional cobbles, grey/brown, very
dense, damp.

Below 2.1 m - fine gravel, dense, moist.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine grained sand, fine and coarse
gravel, subrounded, trace silt, light brown, medium dense,
damp, trace roots.
Below 0.6 m - some silt, occasional cobbles, subrounded,
moist.

SAND (FILL), medium to coarse grained, trace gravel, fine,
subrounded, red/brown, medium dense, moist.

SAND, fine grained, some silt, trace gravel, fine and coarse,
subrounded, grey/brown, dense, damp.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine grained sand, fine and coarse
gravel, trace silt, brown, medium dense, damp, trace roots.

Below 0.9 m - occasional cobbles, subrounded, no roots.

Below 1.5 m - moist.

SAND (FILL), medium to coarse grained, trace gravel, fine,
subrounded, red/brown, medium dense, moist.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine grained sand, fine and coarse
gravel, subrounded, brown, medium dense, damp, silt
pockets, grey.

At 1.2 m - rebar.
SAND (FILL), medium to coarse grained, some gravel, fine,
subrounded, red/brown, medium dense, moist, trace concrete
debris.
At 1.8 m - refusal on concrete debris and rebar.
Bottom of hole at 1.8 m.
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GRASS.
SAND and GRAVEL (FILL), fine grained sand, fine and coarse
gravel, subrounded, brown, medium dense, damp, silt
pockets, grey.

At 1.2 m - trace concrete debris, rebar.
SAND (FILL), fine grained, some silt, trace gravel, fine,
subrounded, grey, loose, wet.

Bottom of hole at 1.8 m.
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GRASS.
SAND and GRAVEL (FILL), fine to coarse grained sand, fine
and coarse gravel, subrounded, trace silt, occasional cobbles,
brown, medium dense, wet, trace roots.
Below 0.6 m - moist, no roots.

Below 1.5 m - trace concrete debris, rebar.

Below 1.8 m - no soil recovery, concrete debris, metal debris,
rebar.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
and coarse gravel, subrounded, some silt, occasional
cobbles, brown, medium dense, moist, trace roots.
Below 0.6 m - no roots.
Below 0.9 m - grey/brown, trace concrete debris, trace brick
debris.

At 2.4 m - no soil recovery, wet, concrete debris, metal debris,
brick debris.
Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to coarse grained sand, fine
and coarse gravel, subrounded, some silt, occasional
cobbles, brown, medium dense, damp.

Below 0.9 m - black pockets with silt, styrofoam debris, trace
brick debris.

Below 1.5 m - moist.

Below 2.1 m - no brick/styrofoam pockets.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
and coarse gravel, subrounded, some silt, occasional
cobbles, brown, medium dense, damp, trace roots.

Below 0.9 m - silt pockets, black, no roots, trace brick debris.

Below 1.5 m - moist, trace concrete debris, metal debris.

Below 1.8 m - no soil recovery, brick debris, concrete debris.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
and coarse gravel, subrounded, some silt, occasional
cobbles, subrounded, brown, medium dense, damp, trace
roots.
Below 0.9 m - trace brick debris.

At 1.8 m - rebar.
Below 1.8 m - moist.

Bottom of hole at 2.4 m.
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GRASS.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
and coarse gravel, subrounded, some silt, occasional
cobbles, brown, medium dense, damp, trace roots.
Below 0.6 m - grey/brown, no roots.

Below 1.2 m - concrete debris, some rebar, some brick
debris.

Below 2.1 m - grey, loose, wet.

Bottom of hole at 2.4 m.
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GRASS.
SAND (FILL), fine grained, some gravel, fine, subrounded,
light brown, medium dense, damp, grey silt pockets, roots,
trace wood debris.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
and coarse gravel, subrounded, trace silt, brown, loose, moist.

SILT, trace sand, fine grained, trace gravel, fine, grey, stiff.
SAND, fine grained, some gravel, fine, subrounded to
subangular, some silt, light brown, very dense, damp.

Bottom of hole at 2.4 m.
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GRASS.
SILT and SAND, fine grained, trace gravel, fine, subrounded
to rounded, light brown, oxidized orange, medium dense, dry.

Below 0.6 m - red/brown, damp.

Below 0.9 m - some gravel, fine and coarse, soft, wet.

SILT, trace sand, fine grained, trace gravel, fine, angular, light
brown, hard, dry.
At 1.8 m - refusal.
Bottom of hole at 1.8 m.
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GRASS.
SILT and SAND, fine grained, trace gravel, fine, subrounded,
brown, medium dense, dry, trace roots.

Between 0.6 m and 0.8 m - SILT layer, black, soft, moist.

Below 1.1 m - increased gravel, oxidized orange, soft, wet.

SILT, trace sand, fine grained, trace gravel, fine, subrounded,
light brown, hard, dry.
At 1.8 m - refusal.
Bottom of hole at 1.8 m.
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GRASS.
SAND and GRAVEL (FILL), fine to medium grained sand, fine
gravel, subrounded, light brown, medium dense, damp, trace
roots.
SILT and SAND, fine grained, trace gravel, fine, light brown,
oxidized orange, dense, moist.
Below 1.1 m - wet.

SILT, trace sand, fine grained, trace gravel, fine, subrounded
to subangular, light brown, hard, dry.
At 1.8 m - refusal.
Bottom of hole at 1.8 m.
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SAND and GRAVEL (FILL), medium to coarse grained sand,
fine gravel, brown, dense, damp.
SILT and SAND, fine grained, trace gravel, fine, light brown,
oxidized orange, dense, moist.

Below 1.1 m - wet.

SILT, trace sand, fine grained, trace gravel, fine, subrounded
to subangular, light brown, hard, dry.
At 1.8 m - refusal.
Bottom of hole at 1.8 m.
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GRASS.
SAND (FILL), fine grained, some gravel, fine and coarse, trace
silt, brown, medium dense, moist, trace roots.

Below 0.9 m - no roots.

SILT (TOPSOIL), black, moist.
SAND and GRAVEL, medium to coarse grained sand, fine
gravel, trace coarse gravel, brown, medium dense, moist to
wet.

Bottom of hole at 2.4 m.
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Soil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
DMG

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 03 11

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458650.560 Easting:  410760.038

Water Level 1

Water Level 2

NAPL

NAPL

Excavator

none/none

n/a

n/a
n/a

Test Pit No. : TP19-63

Knappett Industries

Reading within
indicated scale
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SAND (FILL), fine grained, some silt, trace gravel, fine and
coarse, brown, medium dense, damp.

SILT (TOPSOIL), black, moist, trace roots.
SAND and GRAVEL (FILL), medium to coarse grained sand,
fine gravel, subrounded to rounded, trace coarse gravel,
red/brown, medium dense, moist.

Bottom of hole at 2.4 m.

64-01
*64-02

64-03

64-04

64-05

Soil Description S
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Soil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
DMG

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 03 11

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458648.748 Easting:  410783.980

Water Level 1

Water Level 2

NAPL

NAPL

Excavator

none/none

n/a

n/a
n/a

Test Pit No. : TP19-64

Knappett Industries

Reading within
indicated scale
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SAND (FILL), fine grained, some silt, trace gravel, fine and
coarse, subrounded, brown, medium dense, moist, trace
roots.

Below 0.6 m - no roots.
Between 0.8 m and 0.9 m - SILT (TOPSOIL), black.

SAND and GRAVEL (FILL), medium to coarse grained sand,
fine gravel, red/brown, oxidized orange, medium dense, moist,
trace grey clay pockets.

Below 2.1 m - no oxidation, no clay pockets.

Bottom of hole at 2.4 m.

65-01

65-02

65-03

65-04

Soil Description S
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Soil Vapour
(ppm)

104103102101

Borehole Dia. (m)
Pipe/Slotted Pipe Dia. (m)

Top of Casing Elev. (m)
Borehole Logged By:
Date Drilled:
Log Typed By: NDS

Bolded sample denotes sample analyzed. *denotes blind field duplicate.
NOTES

Drilling Contractor
Drilling Method

Date Monitored
Ground Surface Elev. (m)

Project Number: 626268
DMG

Location
Nanaimo Transmitter, Nanoose Bay, BC

Client
Public Services and Procurement Canada

Reading outside
indicated scale

2019 03 11

Water/NAPL Levels

PAGE  1  OF  1

Northing: 5458658.322 Easting:  410781.749

Water Level 1

Water Level 2

NAPL

NAPL

Excavator

none/none

n/a

n/a
n/a

Test Pit No. : TP19-65

Knappett Industries

Reading within
indicated scale
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Appendix IV 
Monitoring Report 

  



MONITORING REPORT

SNC-LAVALIN INC. Page 1 of 1 2019/03/25

Project No.: 626268
Date: 2018-12-07
Observer: DMG
Weather: -1°C Clear
Time: 09:20:00
Approved by: DMG

Public Services and Procurement Canada
Nanaimo Transmitter
Nanoose Bay, BC

Apparent Calculated
Monitoring Reference Depth to NAPL Depth to Potentiometric Depth to Vapour

Well Elevation1 NAPL2 Thickness3 Water  Elevation3  Bottom Conc.4 Time Comments
No. (m) (m) (mm) (m) (m) (m) (ppm)

MW15-1D 110.582 - 0 16.594 93.99 17.43 - 11:58 *
MW15-1S 110.625 - 0 2.391 108.23 3.85 - 11:35 *
MW15-2S 109.940 - 0 1.565 108.38 3.30 - 10:00 *
MW15-2D 109.860 - 0 3.983 105.88 6.70 - 9:43 *
MW15-3 109.903 - 0 1.609 108.29 3.60 - 12:30 *
MW15-4 109.102 - 0 2.693 106.41 5.11 - 11:05 *
MW15-5 107.022 - 0 3.028 103.99 3.47 - 11:24 *
MW18-06S 107.126 - 0 1.054 106.07 2.68 - 10:45 *
MW18-06D 107.177 - - - - 5.58 - 10:40 * Dry.

NOTES: * Waterra in well during measurements.

1  Reference Elevation is a mark on the rim of the monitoring well standpipe surveyed with respect to Geodetic Datum.
2 Non-Aqueous Phase Liquid
3 NAPL specific gravity assumed to be 0.8
4 1% LEL is approximately equivalent to 110 ppm.



MONITORING REPORT

SNC-LAVALIN INC. Page 1 of 3 2019/03/25

Project No.: 626268
Date: 2019-02-22
Observer: TP/CWM
Weather: 1°C Snow
Time: 08:00:00
Approved by: DMG

Public Services and Procurement Canada
Nanaimo Transmitter
Nanoose Bay, BC

Apparent Calculated
Monitoring Reference Depth to NAPL Depth to Potentiometric Depth to Vapour

Well Elevation1 NAPL2 Thickness3 Water  Elevation3  Bottom Conc.4 Time Comments
No. (m) (m) (mm) (m) (m) (m) (ppm)

MW15-1S 110.625 - 0 2.080 108.55 3.82 - -
MW15-1D 110.582 - 0 16.884 93.70 17.34 0 -
MW15-2S 109.940 - 0 1.320 108.62 2.89 0 10:52
MW15-2D 109.860 - 0 2.976 106.88 6.67 0 10:32
MW15-3 109.903 - 0 1.455 108.45 3.60 - -
MW15-4 109.102 - 0 2.570 106.53 5.18 75 13:00
MW15-5 107.022 - 0 3.334 103.69 3.50 0 13:25
MW18-06S 107.126 - 0 0.150 106.98 2.66 80 13:53
MW18-06D 107.177 - 0 3.160 104.02 5.95 85 14:03

1  Reference Elevation is a mark on the rim of the monitoring well standpipe surveyed with respect to Geodetic Datum.
2 Non-Aqueous Phase Liquid
3 NAPL specific gravity assumed to be 0.8
4 1% LEL is approximately equivalent to 110 ppm.



MONITORING REPORT

SNC-LAVALIN INC. Page 2 of 3 2019/03/25

Project No.: 626268
Date: 2019-02-28
Observer: TP/CWM
Weather: -1°C Snow
Time: 08:00:00
Approved by: DMG

Public Services and Procurement Canada
Nanaimo Transmitter
Nanoose Bay, BC

Apparent Calculated
Monitoring Reference Depth to NAPL Depth to Potentiometric Depth to Vapour

Well Elevation1 NAPL2 Thickness3 Water  Elevation3  Bottom Conc.4 Time Comments
No. (m) (m) (mm) (m) (m) (m) (ppm)

MW15-2S 109.940 - 0 1.465 108.48 3.36 0 11:45
MW15-2D 109.860 - 0 3.003 106.86 6.68 90 11:40
MW15-3 109.903 - 0 1.595 108.31 3.65 0 -
MW15-4 109.102 - 0 2.477 106.63 5.18 0 13:15
MW15-5 107.022 - 0 3.056 103.97 3.50 0 13:05
MW18-06S 107.126 - 0 0.150 106.98 2.66 0 11:00
MW18-06D 107.177 - 0 2.232 104.95 5.95 0 11:15
MW19-07S 110.095 - 0 1.903 108.19 2.47 50 9:30
MW19-07D 110.092 - 0 3.870 106.22 5.53 100 9:35
MW19-08D 110.125 - 0 3.975 106.15 6.05 55 8:48
MW19-09S 110.269 - 0 2.080 108.19 2.23 55 9:15
MW19-09D 110.272 - - - - 5.08 - 9:20 Dry.

1  Reference Elevation is a mark on the rim of the monitoring well standpipe surveyed with respect to Geodetic Datum.
2 Non-Aqueous Phase Liquid
3 NAPL specific gravity assumed to be 0.8
4 1% LEL is approximately equivalent to 110 ppm.



MONITORING REPORT

SNC-LAVALIN INC. Page 3 of 3 2019/03/25

Project No.: 626268
Date: 2019-03-01
Observer: TP/CWM
Weather: -2°C Clear
Time: 07:50:00
Approved by: DMG

Public Services and Procurement Canada
Nanaimo Transmitter
Nanoose Bay, BC

Apparent Calculated
Monitoring Reference Depth to NAPL Depth to Potentiometric Depth to Vapour

Well Elevation1 NAPL2 Thickness3 Water  Elevation3  Bottom Conc.4 Time Comments
No. (m) (m) (mm) (m) (m) (m) (ppm)

MW15-1S 110.625 - 0 2.131 108.49 3.82 70 9:15
MW15-1D 110.582 - 0 16.192 94.39 17.43 45 9:00

1  Reference Elevation is a mark on the rim of the monitoring well standpipe surveyed with respect to Geodetic Datum.
2 Non-Aqueous Phase Liquid
3 NAPL specific gravity assumed to be 0.8
4 1% LEL is approximately equivalent to 110 ppm.
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Analytical Laboratory Reports 
 
 



CLIENT NAME: SNC - LAVALIN INC.
#202-890 CRACE STREET
NANAIMO, BC   V9R2T3    
(250) 756-3527

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Dana Solari, Lab ReporterSOIL ANALYSIS REVIEWED BY:

Dana Solari, Lab ReporterTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 27

Jan 31, 2019

VERSION*: 3

Should you require any information regarding this analysis please contact your client services representative at (778) 452-4000

19V428489AGAT WORK ORDER:

ATTENTION TO: Ian Mace

PROJECT: 626268

Laboratories (V3) Page 1 of 27

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 3:      Sample receipt temperature 0°C.

Version 3 of this report was issued to include additional PAH and TCLP PAH analysis. Version 3 is an amendment to all other Versions.

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



TP19-52-04TP19-50-04 TP19-53-03 TP19-54-02 TP19-54-03 TP19-55-03 TP19-56-03SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil SoilSAMPLE TYPE:

2019-01-142019-01-14 2019-01-14 2019-01-142019-01-14 2019-01-14 2019-01-14DATE SAMPLED:

9837394 9837401 9837404 9837406 9837407 9837412 9837415G / S RDLUnitParameter

18200 17700 17600 16800 15700 20000 23900Aluminum 10µg/g

0.3 0.2 0.2 0.2 0.2 0.3 0.1Antimony 0.1µg/g

3.6 3.8 3.4 3.1 3.7 3.7 3.6Arsenic 0.1µg/g

51.3 49.5 49.0 42.3 39.9 60.9 48.0Barium 0.5µg/g

0.2 0.2 0.2 0.2 0.2 0.2 0.3Beryllium 0.1µg/g

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Bismuth 0.5µg/g

1.5 1.5 1.5 1.6 1.4 1.8 2.4Boron 0.5µg/g

0.33 0.32 0.38 0.37 0.34 0.33 0.53Cadmium 0.01µg/g

27 26 31 25 24 35 28Chromium 1µg/g

10.7 10.7 11.6 12.1 9.8 13.0 15.1Cobalt 0.1µg/g

47.7 40.3 49.0 43.1 34.0 47.2 55.6Copper 0.2µg/g

24400 24200 25500 25000 22700 29300 33500Iron 10µg/g

2.4 2.1 2.4 1.7 1.6 2.3 1.8Lead 0.1µg/g

6.1 5.8 6.0 6.0 5.6 7.9 6.7Lithium 0.5µg/g

362 399 403 371 358 383 540Manganese 1µg/g

0.03 0.03 0.04 0.03 0.02 0.05 0.02Mercury 0.01µg/g

0.4 0.2 <0.2 <0.2 <0.2 0.3 0.3Molybdenum 0.2µg/g

23.1 21.6 24.1 23.3 21.0 26.3 29.8Nickel 0.5µg/g

0.4 0.3 0.4 0.4 0.4 0.4 0.5Selenium 0.1µg/g

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver 0.5µg/g

25 21 24 21 20 24 20Strontium 1µg/g

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1Thallium 0.1µg/g

1.1 0.5 0.4 0.3 0.3 0.4 0.4Tin 0.2µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Tungsten 0.05µg/g

0.3 0.2 0.3 0.2 <0.2 0.3 0.2Uranium 0.2µg/g

80 78 83 82 75 92 104Vanadium 1µg/g

32 36 35 33 30 38 46Zinc 1µg/g

8.6 9.8 8.5 10.4 9.4 9.1 16.2Zirconium 0.1µg/g

5.80 6.14 5.79 5.55 5.75 5.64 6.94pH 1:2 0.05pH units

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-01-16

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V428489

DATE REPORTED: 2019-01-31

PROJECT: 626268

BC CSR Omnibus Metals in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 2 of 27



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-01-16

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V428489

DATE REPORTED: 2019-01-31

PROJECT: 626268

BC CSR Omnibus Metals in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9837394-9837415 Results are based on the dry weight of the sample

Analysis performed at AGAT Vancouver (unless marked by *)

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 3 of 27



TP19-50-04SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

2019-01-14DATE SAMPLED:

9837394G / S RDLUnitParameter

0.003Naphthalene - Leachable 0.001mg/L

0.0022-Methylnaphthalene - Leachable 0.001mg/L

0.0041-Methylnaphthalene - Leachable 0.001mg/L

<0.001Acenaphthylene - Leachable 0.001mg/L

0.002Acenaphthene - Leachable 0.001mg/L

0.005Fluorene - Leachable 0.001mg/L

0.007Phenanthrene - Leachable 0.001mg/L

0.001Anthracene - Leachable 0.001mg/L

<0.001Fluoranthene - Leachable 0.001mg/L

<0.001Pyrene - Leachable 0.001mg/L

<0.001Benzo(a)anthracene - Leachable 0.001mg/L

<0.001Chrysene - Leachable 0.001mg/L

<0.001Benzo(b)fluoranthene - Leachable 0.001mg/L

<0.001Benzo(k)fluoranthene - Leachable 0.001mg/L

<0.001Benzo(a)pyrene - Leachable 0.001mg/L

<0.001Indeno(1,2,3-c,d)pyrene - Leachable 0.001mg/L

<0.001Dibenzo(a,h)anthracene - Leachable 0.001mg/L

<0.001Benzo(g,h,i)perylene - Leachable 0.001mg/L

Acceptable LimitsUnitSurrogate

86Naphthalene - d8 % 50-130

862-Fluorobiphenyl % 50-130

81P-Terphenyl - d14 % 60-130

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9837394 Analysis based on "as received"

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-01-16

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V428489

DATE REPORTED: 2019-01-31

PROJECT: 626268

Polyaromatic Hydrocarbons Analysis - Leachate

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 4 of 27



TP19-42-01TP19-41-01 TP19-44-02TP19-42-02 TP19-42-03 TP19-43-01 TP19-43-03 TP19-44-01SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

2019-01-142019-01-14 2019-01-14 2019-01-142019-01-14 2019-01-14 2019-01-14 2019-01-14DATE SAMPLED:

98373659837351 9837355 9837356 9837357 9837360 9837362 9837364G / S RDLUnitParameter

<0.01 <0.01 <0.01 <0.01 0.12 <0.01 <0.012-Methylnaphthalene <0.010.01µg/g

<0.01 <0.01 <0.01 <0.01 0.08 <0.01 <0.01Acenaphthene <0.010.01µg/g

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Acenaphthylene <0.010.01µg/g

<0.02 <0.02 <0.02 <0.02 0.14 <0.02 <0.02Anthracene <0.020.02µg/g

<0.02 <0.02 <0.02 <0.02 0.18 <0.02 <0.02Benzo(a)anthracene <0.020.02µg/g

<0.05 <0.05 <0.05 <0.05 0.14 <0.05 <0.05Benzo(a)pyrene <0.050.05µg/g

<0.02 <0.02 <0.02 <0.02 0.07 <0.02 <0.02Benzo(b)fluoranthene <0.020.02µg/g

<0.02 <0.02 <0.02 <0.02 0.04 <0.02 <0.02Benzo(j)fluoranthene <0.020.02µg/g

<0.05 <0.05 <0.05 <0.05 0.05 <0.05 <0.05Benzo(g,h,i)perylene <0.050.05µg/g

<0.02 <0.02 <0.02 <0.02 0.04 <0.02 <0.02Benzo(k)fluoranthene <0.020.02µg/g

<0.05 <0.05 <0.05 <0.05 0.18 <0.05 <0.05Chrysene <0.050.05µg/g

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Dibenzo(a,h)anthracene <0.020.02µg/g

<0.05 <0.05 <0.05 <0.05 0.25 <0.05 <0.05Fluoranthene <0.050.05µg/g

<0.02 <0.02 <0.02 <0.02 0.12 <0.02 <0.02Fluorene <0.020.02µg/g

<0.02 <0.02 <0.02 <0.02 0.05 <0.02 <0.02Indeno(1,2,3-c,d)pyrene <0.020.02µg/g

<0.01 <0.01 <0.01 <0.01 0.11 <0.01 <0.01Naphthalene <0.010.01µg/g

<0.02 <0.02 <0.02 <0.02 0.61 <0.02 <0.02Phenanthrene <0.020.02µg/g

<0.02 <0.02 <0.02 <0.02 0.32 <0.02 <0.02Pyrene <0.020.02µg/g

<0.2 <0.2 <0.2 <0.2 2.5 <0.5 <0.2Total PAH <0.20.2µg/g

8.9 11.9 13.6 11.8 21.8 14.6 11.8Moisture Content 11.40.5%

<0.05 <0.05 <0.05 <0.05 0.19 <0.05 <0.05B[a]P TPE (Soil) <0.050.05µg/g

<0.6 <0.6 <0.6 <0.6 2.0 <0.6 <0.6IACR CCME (Soil) <0.60.6

<0.4 <0.4 <0.4 <0.4 2.1 <0.4 <0.4High Molecular Weight PAHs <0.40.4µg/g

<0.06 <0.06 <0.06 <0.06 0.55 <0.06 <0.06Low Molecular Weight PAHs <0.060.06µg/g

Acceptable LimitsUnitSurrogate

99 100 101 102 97 109 94Naphthalene - d8 95% 50-130

99 99 81 101 99 107 772-Fluorobiphenyl 95% 50-130

102 104 106 106 105 107 103P-Terphenyl - d14 103% 50-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-01-16

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V428489

DATE REPORTED: 2019-01-31

PROJECT: 626268

SNC - PAH Analysis in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 5 of 27



TP19-46-01TP19-45-01 TP19-48-04TP19-46-02 TP19-46-04 TP19-47-01 TP19-47-03 TP19-48-01SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

2019-01-142019-01-14 2019-01-14 2019-01-142019-01-14 2019-01-14 2019-01-14 2019-01-14DATE SAMPLED:

98373859837369 9837373 9837374 9837376 9837378 9837380 9837382G / S RDLUnitParameter

<0.01 0.02 0.09 <0.01 <0.01 <0.01 <0.012-Methylnaphthalene <0.010.01µg/g

<0.01 0.02 0.05 <0.01 <0.01 <0.01 <0.01Acenaphthene <0.010.01µg/g

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Acenaphthylene <0.010.01µg/g

<0.02 0.06 0.13 <0.02 <0.02 <0.02 <0.02Anthracene <0.020.02µg/g

<0.02 0.08 0.12 <0.02 <0.02 <0.02 <0.02Benzo(a)anthracene <0.020.02µg/g

<0.05 0.08 0.10 <0.05 <0.05 <0.05 <0.05Benzo(a)pyrene <0.050.05µg/g

<0.02 0.03 0.05 <0.02 <0.02 <0.02 <0.02Benzo(b)fluoranthene <0.020.02µg/g

<0.02 0.02 0.03 <0.02 <0.02 <0.02 <0.02Benzo(j)fluoranthene <0.020.02µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo(g,h,i)perylene <0.050.05µg/g

<0.02 0.02 0.02 <0.02 <0.02 <0.02 <0.02Benzo(k)fluoranthene <0.020.02µg/g

<0.05 0.08 0.12 <0.05 <0.05 <0.05 <0.05Chrysene <0.050.05µg/g

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Dibenzo(a,h)anthracene <0.020.02µg/g

<0.05 0.11 0.17 <0.05 <0.05 <0.05 <0.05Fluoranthene <0.050.05µg/g

<0.02 0.03 0.08 <0.02 <0.02 <0.02 <0.02Fluorene <0.020.02µg/g

<0.02 0.02 0.02 <0.02 <0.02 <0.02 <0.02Indeno(1,2,3-c,d)pyrene <0.020.02µg/g

<0.01 0.02 0.10 <0.01 <0.01 <0.01 <0.01Naphthalene <0.010.01µg/g

<0.02 0.20 0.39 <0.02 <0.02 <0.02 <0.02Phenanthrene <0.020.02µg/g

<0.02 0.15 0.24 <0.02 <0.02 <0.02 <0.02Pyrene <0.020.02µg/g

<0.2 0.9 1.7 <0.5 <0.2 <0.5 <0.2Total PAH <0.50.2µg/g

41.5 11.6 19.4 15.7 10.7 12.2 13.1Moisture Content 10.40.5%

<0.05 0.10 0.13 <0.05 <0.05 <0.05 <0.05B[a]P TPE (Soil) <0.050.05µg/g

<0.6 0.9 1.3 <0.6 <0.6 <0.6 <0.6IACR CCME (Soil) <0.60.6

<0.4 0.9 1.4 <0.4 <0.4 <0.4 <0.4High Molecular Weight PAHs <0.40.4µg/g

<0.06 0.11 0.41 <0.06 <0.06 <0.06 <0.06Low Molecular Weight PAHs <0.060.06µg/g

Acceptable LimitsUnitSurrogate

94 96 87 108 95 107 93Naphthalene - d8 111% 50-130

98 97 88 107 77 105 932-Fluorobiphenyl 109% 50-130

106 101 102 106 98 105 101P-Terphenyl - d14 108% 50-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-01-16

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V428489

DATE REPORTED: 2019-01-31

PROJECT: 626268

SNC - PAH Analysis in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 6 of 27



TP19-49-03TP19-49-01 TP19-50-04TP19-49-04 TP19-50-01 TP19-50-02 TP19-50-03SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil SoilSAMPLE TYPE:

2019-01-142019-01-14 2019-01-14 2019-01-142019-01-14 2019-01-14 2019-01-14DATE SAMPLED:

98373949837387 9837389 9837390 9837391 9837392 9837393 RDLG / S RDLUnitParameter

0.12 0.06 <0.01 0.12 0.01 0.10 12-Methylnaphthalene 30.01µg/g

0.08 0.04 <0.01 0.08 0.01 0.06 1Acenaphthene 120.01µg/g

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1Acenaphthylene 10.01µg/g

0.17 0.08 <0.02 0.16 0.04 0.13 2Anthracene 430.02µg/g

0.25 0.08 <0.02 0.21 0.05 0.15 2Benzo(a)anthracene 360.02µg/g

0.19 0.07 <0.05 0.16 0.05 0.11 5Benzo(a)pyrene 220.05µg/g

0.10 0.03 <0.02 0.09 0.03 0.06 2Benzo(b)fluoranthene 110.02µg/g

0.06 0.02 <0.02 0.04 <0.02 0.04 2Benzo(j)fluoranthene 60.02µg/g

0.11 <0.05 <0.05 0.08 <0.05 0.05 5Benzo(g,h,i)perylene 90.05µg/g

0.05 0.02 <0.02 0.04 <0.02 0.03 2Benzo(k)fluoranthene 70.02µg/g

0.25 0.09 <0.05 0.21 0.05 0.16 5Chrysene 340.05µg/g

0.04 <0.02 <0.02 0.06 <0.02 <0.02 2Dibenzo(a,h)anthracene 40.02µg/g

0.33 0.12 <0.05 0.28 0.07 0.21 5Fluoranthene 520.05µg/g

0.12 0.06 <0.02 0.12 0.02 0.09 2Fluorene 300.02µg/g

0.08 0.02 <0.02 0.07 <0.02 0.04 2Indeno(1,2,3-c,d)pyrene 80.02µg/g

0.10 0.03 <0.01 0.10 0.01 0.10 1Naphthalene 40.01µg/g

0.67 0.29 <0.02 0.64 0.13 0.46 2Phenanthrene 1400.02µg/g

0.44 0.16 <0.02 0.38 0.11 0.28 2Pyrene 740.02µg/g

3.1 1.3 <0.5 2.8 0.5 2.3 20Total PAH 5060.2µg/g

12.7 8.20 12.6 16.3 18.0 12.5 0.5Moisture Content 13.60.5%

0.28 0.09 <0.05 0.26 0.07 0.15 5B[a]P TPE (Soil) 340.05µg/g

2.9 0.9 <0.6 2.5 0.6 1.7 60IACR CCME (Soil) 3720.6

2.7 1.0 <0.4 2.4 0.5 1.7 0.4High Molecular Weight PAHs 4460.4µg/g

0.54 0.25 <0.06 0.54 0.06 0.45 0.06Low Molecular Weight PAHs 53.00.06µg/g

Acceptable LimitsUnitSurrogate

92 108 120 96 87 115Naphthalene - d8 112% 50-130

93 107 117 97 88 1132-Fluorobiphenyl 114% 50-130

96 107 117 104 94 116P-Terphenyl - d14 94% 50-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-01-16

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V428489

DATE REPORTED: 2019-01-31

PROJECT: 626268

SNC - PAH Analysis in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
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TP19-51-02TP19-51-01 TP19-53-03TP19-51-03 TP19-52-01 TP19-52-04SAMPLE DESCRIPTION:

SoilSoil Soil Soil Soil SoilSAMPLE TYPE:

2019-01-14 2019-01-142019-01-14 2019-01-14 2019-01-14 2019-01-14DATE SAMPLED:

98374049837395 9837396 RDL 9837397 RDL 9837398 9837401G / S RDLUnitParameter

0.03 0.01 0.01 2.82 0.01 0.08 0.612-Methylnaphthalene 0.200.01µg/g

0.03 0.02 0.01 0.97 0.01 0.06 0.19Acenaphthene 0.110.01µg/g

<0.01 <0.01 0.01 0.02 0.01 <0.01 <0.01Acenaphthylene <0.010.01µg/g

0.08 0.06 0.02 2.02 0.02 0.16 0.44Anthracene 0.280.02µg/g

0.11 0.05 0.02 1.79 0.02 0.23 0.48Benzo(a)anthracene 0.260.02µg/g

0.07 <0.05 0.05 1.33 0.05 0.14 0.33Benzo(a)pyrene 0.190.05µg/g

0.05 0.02 0.02 0.67 0.02 0.10 0.19Benzo(b)fluoranthene 0.100.02µg/g

0.03 <0.02 0.02 0.46 0.02 0.05 0.09Benzo(j)fluoranthene 0.050.02µg/g

<0.05 <0.05 0.05 0.58 0.05 0.09 0.18Benzo(g,h,i)perylene 0.090.05µg/g

0.03 <0.02 0.02 0.39 0.02 0.05 0.09Benzo(k)fluoranthene 0.050.02µg/g

0.09 0.05 0.05 1.80 0.05 0.22 0.44Chrysene 0.250.05µg/g

0.02 <0.02 0.02 0.23 0.02 0.04 0.08Dibenzo(a,h)anthracene 0.040.02µg/g

0.14 0.08 0.05 2.47 0.05 0.30 0.62Fluoranthene 0.350.05µg/g

0.04 0.03 0.02 1.80 0.02 0.11 0.39Fluorene 0.210.02µg/g

0.04 <0.02 0.02 0.48 0.02 0.06 0.14Indeno(1,2,3-c,d)pyrene 0.080.02µg/g

0.03 0.01 0.1 3.87 0.01 0.07 0.66Naphthalene 0.190.01µg/g

0.26 0.16 0.02 6.17 0.02 0.61 1.64Phenanthrene 0.870.02µg/g

0.23 0.11 0.2 3.27 0.02 0.41 0.85Pyrene 0.470.02µg/g

1.2 0.6 0.2 33.6 0.2 2.7 7.4Total PAH 3.70.2µg/g

12.4 12.8 0.5 18.2 0.5 19.3 14.9Moisture Content 11.40.5%

0.11 <0.05 0.05 1.96 0.05 0.23 0.51B[a]P TPE (Soil) 0.280.05µg/g

1.3 <0.6 0.6 20.6 0.6 2.6 5.2IACR CCME (Soil) 2.80.6

1.2 0.5 0.4 21.7 0.4 2.5 5.6High Molecular Weight PAHs 3.10.4µg/g

0.16 0.08 0.06 12.3 0.06 0.40 2.46Low Molecular Weight PAHs 0.910.06µg/g

Acceptable LimitsUnitSurrogate

95 95 103 98 96Naphthalene - d8 96% 50-130

96 95 105 99 992-Fluorobiphenyl 98% 50-130

111 102 108 112 103P-Terphenyl - d14 102% 50-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-01-16

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V428489

DATE REPORTED: 2019-01-31

PROJECT: 626268

SNC - PAH Analysis in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 8 of 27



TP19-54-02TP19-54-01 TP19-56-01TP19-54-03 TP19-54-04 TP19-55-01 TP19-55-02 TP19-55-03SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

2019-01-142019-01-14 2019-01-14 2019-01-142019-01-14 2019-01-14 2019-01-14 2019-01-14DATE SAMPLED:

98374139837405 9837406 9837407 9837408 9837410 9837411 9837412G / S RDLUnitParameter

<0.01 0.01 0.10 <0.01 0.01 0.09 0.052-Methylnaphthalene <0.010.01µg/g

<0.01 0.01 0.07 <0.01 <0.01 0.02 0.03Acenaphthene <0.010.01µg/g

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Acenaphthylene <0.010.01µg/g

<0.02 0.03 0.14 <0.02 <0.02 <0.02 0.09Anthracene <0.020.02µg/g

<0.02 0.03 0.21 <0.02 <0.02 <0.02 0.09Benzo(a)anthracene 0.020.02µg/g

<0.05 <0.05 0.13 <0.05 <0.05 <0.05 0.07Benzo(a)pyrene <0.050.05µg/g

<0.02 <0.02 0.08 <0.02 0.02 <0.02 0.03Benzo(b)fluoranthene 0.020.02µg/g

<0.02 <0.02 0.04 <0.02 <0.02 <0.02 0.02Benzo(j)fluoranthene <0.020.02µg/g

<0.05 <0.05 0.08 <0.05 <0.05 <0.05 <0.05Benzo(g,h,i)perylene <0.050.05µg/g

<0.02 <0.02 0.04 <0.02 <0.02 <0.02 0.02Benzo(k)fluoranthene <0.020.02µg/g

<0.05 <0.05 0.20 <0.05 <0.05 <0.05 0.09Chrysene <0.050.05µg/g

<0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02Dibenzo(a,h)anthracene <0.020.02µg/g

<0.05 0.05 0.28 <0.05 <0.05 <0.05 0.13Fluoranthene <0.050.05µg/g

<0.02 <0.02 0.11 <0.02 <0.02 0.03 0.05Fluorene <0.020.02µg/g

<0.02 <0.02 0.07 <0.02 0.02 <0.02 0.02Indeno(1,2,3-c,d)pyrene <0.020.02µg/g

<0.01 0.01 0.08 <0.01 0.02 0.15 0.05Naphthalene <0.010.01µg/g

0.02 0.10 0.64 0.03 0.04 0.05 0.28Phenanthrene 0.050.02µg/g

<0.02 0.07 0.38 0.02 0.04 <0.02 0.17Pyrene 0.040.02µg/g

<0.2 0.3 2.6 <0.5 <0.2 0.3 1.1Total PAH <0.20.2µg/g

9.0 13.5 11.0 13.8 9.7 19.6 14.3Moisture Content 13.60.5%

<0.05 <0.05 0.20 <0.05 <0.05 <0.05 0.09B[a]P TPE (Soil) <0.050.05µg/g

<0.6 <0.6 2.2 <0.6 <0.6 <0.6 1.0IACR CCME (Soil) <0.60.6

<0.4 <0.4 2.3 <0.4 <0.4 <0.4 1.0High Molecular Weight PAHs <0.40.4µg/g

<0.06 <0.06 0.46 <0.06 <0.06 0.38 0.23Low Molecular Weight PAHs <0.060.06µg/g

Acceptable LimitsUnitSurrogate

93 85 95 101 92 93 95Naphthalene - d8 101% 50-130

93 84 96 100 91 92 952-Fluorobiphenyl 101% 50-130

101 88 100 104 96 114 101P-Terphenyl - d14 110% 50-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-01-16

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V428489

DATE REPORTED: 2019-01-31

PROJECT: 626268

SNC - PAH Analysis in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 9 of 27



TP19-56-03SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

2019-01-14DATE SAMPLED:

9837415G / S RDLUnitParameter

0.092-Methylnaphthalene 0.01µg/g

0.04Acenaphthene 0.01µg/g

<0.01Acenaphthylene 0.01µg/g

0.07Anthracene 0.02µg/g

0.07Benzo(a)anthracene 0.02µg/g

0.06Benzo(a)pyrene 0.05µg/g

0.02Benzo(b)fluoranthene 0.02µg/g

0.02Benzo(j)fluoranthene 0.02µg/g

<0.05Benzo(g,h,i)perylene 0.05µg/g

0.02Benzo(k)fluoranthene 0.02µg/g

0.07Chrysene 0.05µg/g

<0.02Dibenzo(a,h)anthracene 0.02µg/g

0.11Fluoranthene 0.05µg/g

0.06Fluorene 0.02µg/g

0.02Indeno(1,2,3-c,d)pyrene 0.02µg/g

0.13Naphthalene 0.01µg/g

0.26Phenanthrene 0.02µg/g

0.15Pyrene 0.02µg/g

1.1Total PAH 0.2µg/g

11.0Moisture Content 0.5%

0.08B[a]P TPE (Soil) 0.05µg/g

0.8IACR CCME (Soil) 0.6

0.9High Molecular Weight PAHs 0.4µg/g

0.41Low Molecular Weight PAHs 0.06µg/g

Acceptable LimitsUnitSurrogate

98Naphthalene - d8 % 50-130

982-Fluorobiphenyl % 50-130

104P-Terphenyl - d14 % 50-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-01-16

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V428489

DATE REPORTED: 2019-01-31

PROJECT: 626268

SNC - PAH Analysis in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 10 of 27



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-01-16

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V428489

DATE REPORTED: 2019-01-31

PROJECT: 626268

SNC - PAH Analysis in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9837351-9837357 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

9837360 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.
Total PAH is less than the summation of high molecular weight PAH and low molecular weight PAH; results are within method precision.

9837362-9837369 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

9837373-9837374 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.
Total PAH is less than the summation of high molecular weight PAH and low molecular weight PAH; results are within method precision.

9837376-9837385 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

9837387 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.
Total PAH is less than the summation of high molecular weight PAH and low molecular weight PAH; results are within method precision.

9837389-9837390 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

9837391 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.
Total PAH is less than the summation of high molecular weight PAH and low molecular weight PAH; results are within method precision.

9837392-9837393 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

9837394 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.
PAH detection limits increased due to sample dilution.

9837395 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.
Total PAH is less than the summation of high molecular weight PAH and low molecular weight PAH; results are within method precision.

9837396 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

9837397 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.
PAH detection limits increased due to sample dilution.

9837398-9837404 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.
Total PAH is less than the summation of high molecular weight PAH and low molecular weight PAH; results are within method precision.

9837405-9837406 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 11 of 27



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-01-16

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V428489

DATE REPORTED: 2019-01-31

PROJECT: 626268

SNC - PAH Analysis in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Soil sample is visibly heterogeneous.

9837407 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.
Total PAH is less than the summation of high molecular weight PAH and low molecular weight PAH; results are within method precision.

9837408-9837410 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

9837411-9837412 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.
Total PAH is less than the summation of high molecular weight PAH and low molecular weight PAH; results are within method precision.

9837413 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

9837415 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.
Total PAH is less than the summation of high molecular weight PAH and low molecular weight PAH; results are within method precision.

Analysis performed at AGAT Vancouver (unless marked by *)

CERTIFICATE OF ANALYSIS (V3)

Certified By:
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BC CSR Omnibus Metals in Soil

Aluminum 9837401 17700 17400 1.7% < 10 105% 70% 130% 103% 90% 110%

Antimony 9837401 0.2 0.2 NA < 0.1 106% 70% 130% 103% 90% 110%

Arsenic 9837401 3.8 4.4 14.8% < 0.1 114% 70% 130% 99% 90% 110%

Barium 9837401 49.5 44.6 10.4% < 0.5 113% 70% 130% 108% 90% 110%

Beryllium
 

9837401 0.2 0.2 NA < 0.1 87% 70% 130% 93% 90% 110%

Bismuth 9837401 <0.5 <0.5 NA < 0.5 100% 90% 110%

Boron 9837401 1.5 1.5 NA < 0.5 101% 90% 110%

Cadmium 9837401 0.32 0.35 8.0% < 0.01 116% 70% 130% 103% 90% 110%

Chromium 9837401 26 24 10.9% < 1 103% 70% 130% 102% 90% 110%

Cobalt
 

9837401 10.7 10.3 3.8% < 0.1 114% 70% 130% 108% 90% 110%

Copper 9837401 40.3 36.0 11.3% < 0.2 107% 70% 130% 107% 90% 110%

Iron 9837401 24200 23300 4.1% < 10 101% 70% 130% 98% 90% 110%

Lead 9837401 2.1 2.1 1.7% < 0.1 85% 70% 130% 92% 90% 110%

Lithium 9837401 5.8 5.9 1.0% < 0.5 98% 90% 110%

Manganese
 

9837401 399 374 6.5% < 1 104% 70% 130% 102% 90% 110%

Mercury 9837401 0.03 0.02 NA < 0.01 85% 70% 130% 95% 90% 110%

Molybdenum 9837401 0.2 0.2 NA < 0.2 98% 70% 130% 104% 90% 110%

Nickel 9837401 21.6 19.8 8.6% < 0.5 114% 70% 130% 110% 90% 110%

Selenium 9837401 0.3 0.3 NA < 0.1 109% 90% 110%

Silver
 

9837401 <0.5 <0.5 NA < 0.5 128% 70% 130% 103% 90% 110%

Strontium 9837401 21 21 1.6% < 1 104% 70% 130% 99% 90% 110%

Thallium 9837401 <0.1 <0.1 NA < 0.1 112% 70% 130% 98% 90% 110%

Tin 9837401 0.5 0.4 NA < 0.2 93% 70% 130% 101% 90% 110%

Tungsten 9837401 <0.05 <0.05 NA < 0.05 102% 90% 110%

Uranium
 

9837401 0.2 0.2 NA < 0.2 95% 70% 130% 99% 90% 110%

Vanadium 9837401 78 74 5.4% < 1 106% 70% 130% 105% 90% 110%

Zinc 9837401 36 36 0.7% < 1 111% 70% 130% 108% 90% 110%

Zirconium 9837401 9.8 9.5 3.0% < 0.1 109% 90% 110%

pH 1:2 9837401 6.14 6.14 0.0% 101% 90% 110% 100% 95% 105%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
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SNC - PAH Analysis in Soil

2-Methylnaphthalene 70473 9837401 0.61 0.74 19.3% < 0.01 100% 80% 120% 112% 50% 130%

Acenaphthene 70473 9837401 0.19 0.31 48.0% < 0.01 99% 80% 120% 119% 50% 130%

Acenaphthylene 70473 9837401 <0.01 <0.01 NA < 0.01 100% 80% 120% 104% 50% 130%

Anthracene 70473 9837401 0.44 0.59 29.1% < 0.02 101% 80% 120% 120% 60% 130%

Benzo(a)anthracene
 

70473 9837401 0.48 0.74 42.6% < 0.02 100% 80% 120% 101% 60% 130%

Benzo(a)pyrene 70473 9837401 0.33 0.49 39.0% < 0.05 100% 80% 120% 92% 60% 130%

Benzo(b)fluoranthene 70473 9837401 0.19 0.29 41.7% < 0.02 93% 80% 120% 99% 60% 130%

Benzo(j)fluoranthene 70473 9837401 0.09 0.15 NA < 0.02 100% 80% 120% 110% 60% 130%

Benzo(g,h,i)perylene 70473 9837401 0.18 0.24 NA < 0.05 98% 80% 120% 97% 60% 130%

Benzo(k)fluoranthene
 

70473 9837401 0.09 0.14 NA < 0.02 107% 80% 120% 101% 60% 130%

Chrysene 70473 9837401 0.44 0.70 45.6% < 0.05 100% 80% 120% 102% 60% 130%

Dibenzo(a,h)anthracene 70473 9837401 0.08 0.11 NA < 0.02 97% 80% 120% 90% 60% 130%

Fluoranthene 70473 9837401 0.62 0.97 44.0% < 0.05 100% 80% 120% 112% 60% 130%

Fluorene 70473 9837401 0.39 0.57 37.5% < 0.02 100% 80% 120% 104% 50% 130%

Indeno(1,2,3-c,d)pyrene
 

70473 9837401 0.14 0.18 25.0% < 0.02 98% 80% 120% 93% 60% 130%

Naphthalene 70473 9837401 0.66 0.78 16.7% < 0.01 100% 80% 120% 118% 50% 130%

Phenanthrene 70473 9837401 1.64 2.44 39.2% < 0.02 99% 80% 120% 91% 60% 130%

Pyrene 70473 9837401 0.85 1.28 40.4% < 0.02 101% 80% 120% 103% 60% 130%

Naphthalene - d8 70473 9837401 96 98 2.1% 100% 80% 120% 107% 50% 130%

2-Fluorobiphenyl
 

70473 9837401 99 98 1.0% 101% 80% 120% 107% 50% 130%

P-Terphenyl - d14 70473 9837401 103 98 5.0% 100% 80% 120% 107% 50% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

SNC - PAH Analysis in Soil

2-Methylnaphthalene 70474 9839814 <0.01 <0.01 NA < 0.01 100% 80% 120% 106% 50% 130%

Acenaphthene 70474 9839814 <0.01 <0.01 NA < 0.01 100% 80% 120% 108% 50% 130%

Acenaphthylene 70474 9839814 <0.01 <0.01 NA < 0.01 100% 80% 120% 100% 50% 130%

Anthracene 70474 9839814 <0.02 <0.02 NA < 0.02 99% 80% 120% 118% 60% 130%

Benzo(a)anthracene
 

70474 9839814 <0.02 <0.02 NA < 0.02 100% 80% 120% 98% 60% 130%

Benzo(a)pyrene 70474 9839814 <0.05 <0.05 NA < 0.05 100% 80% 120% 110% 60% 130%

Benzo(b)fluoranthene 70474 9839814 <0.02 <0.02 NA < 0.02 102% 80% 120% 76% 60% 130%

Benzo(j)fluoranthene 70474 9839814 <0.02 <0.02 NA < 0.02 99% 80% 120% 100% 60% 130%

Benzo(g,h,i)perylene 70474 9839814 <0.05 <0.05 NA < 0.05 101% 80% 120% 114% 60% 130%

Benzo(k)fluoranthene
 

70474 9839814 <0.02 <0.02 NA < 0.02 101% 80% 120% 99% 60% 130%

Chrysene 70474 9839814 <0.05 <0.05 NA < 0.05 99% 80% 120% 116% 60% 130%

Dibenzo(a,h)anthracene 70474 9839814 <0.02 <0.02 NA < 0.02 100% 80% 120% 108% 60% 130%

Fluoranthene 70474 9839814 <0.05 <0.05 NA < 0.05 100% 80% 120% 116% 60% 130%

Fluorene 70474 9839814 <0.02 <0.02 NA < 0.02 100% 80% 120% 101% 50% 130%

Indeno(1,2,3-c,d)pyrene
 

70474 9839814 <0.02 <0.02 NA < 0.02 99% 80% 120% 119% 60% 130%

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V428489

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Jan 31, 2019 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V3) Page 14 of 27

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Naphthalene 70474 9839814 <0.01 <0.01 NA < 0.01 99% 80% 120% 116% 50% 130%

Phenanthrene 70474 9839814 <0.02 <0.02 NA < 0.02 100% 80% 120% 86% 60% 130%

Pyrene 70474 9839814 <0.02 <0.02 NA < 0.02 101% 80% 120% 111% 60% 130%

Naphthalene - d8 70474 9839814 89 95 6.5% 99% 80% 120% 103% 50% 130%

2-Fluorobiphenyl
 

70474 9839814 90 97 7.5% 98% 80% 120% 100% 50% 130%

P-Terphenyl - d14 70474 9839814 101 102 1.0% 97% 80% 120% 103% 50% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

SNC - PAH Analysis in Soil

2-Methylnaphthalene 70554 9860838 <0.01 <0.01 NA < 0.01 101% 80% 120% 102% 50% 130%

Acenaphthene 70554 9860838 <0.01 <0.01 NA < 0.01 103% 80% 120% 107% 50% 130%

Acenaphthylene 70554 9860838 <0.01 <0.01 NA < 0.01 103% 80% 120% 98% 50% 130%

Anthracene 70554 9860838 <0.02 <0.02 NA < 0.02 97% 80% 120% 106% 60% 130%

Benzo(a)anthracene
 

70554 9860838 <0.02 <0.02 NA < 0.02 102% 80% 120% 108% 60% 130%

Benzo(a)pyrene 70554 9860838 <0.05 <0.05 NA < 0.05 99% 80% 120% 107% 60% 130%

Benzo(b)fluoranthene 70554 9860838 <0.02 <0.02 NA < 0.02 100% 80% 120% 109% 60% 130%

Benzo(j)fluoranthene 70554 9860838 <0.02 <0.02 NA < 0.02 97% 80% 120% 118% 60% 130%

Benzo(g,h,i)perylene 70554 9860838 <0.05 <0.05 NA < 0.05 90% 80% 120% 107% 60% 130%

Benzo(k)fluoranthene
 

70554 9860838 <0.02 <0.02 NA < 0.02 102% 80% 120% 106% 60% 130%

Chrysene 70554 9860838 <0.05 <0.05 NA < 0.05 98% 80% 120% 114% 60% 130%

Dibenzo(a,h)anthracene 70554 9860838 <0.02 <0.02 NA < 0.02 92% 80% 120% 86% 60% 130%

Fluoranthene 70554 9860838 <0.05 <0.05 NA < 0.05 100% 80% 120% 111% 60% 130%

Fluorene 70554 9860838 <0.02 <0.02 NA < 0.02 103% 80% 120% 103% 50% 130%

Indeno(1,2,3-c,d)pyrene
 

70554 9860838 <0.02 <0.02 NA < 0.02 92% 80% 120% 94% 60% 130%

Naphthalene 70554 9860838 <0.01 <0.01 NA < 0.01 102% 80% 120% 109% 50% 130%

Phenanthrene 70554 9860838 <0.02 <0.02 NA < 0.02 99% 80% 120% 113% 60% 130%

Pyrene 70554 9860838 <0.02 <0.02 NA < 0.02 99% 80% 120% 113% 60% 130%

Total PAH 70554 9860838 <0.5 <0.5 NA < 0.2

Moisture Content
 

70554 9860838 <0.05 <0.05 NA < 0.5

Naphthalene - d8 70554 9860838 101 104 2.9% 103% 80% 120% 109% 50% 130%

2-Fluorobiphenyl 70554 9860838 99 101 2.0% 102% 80% 120% 107% 50% 130%

P-Terphenyl - d14 70554 9860838 108 110 1.8% 101% 80% 120% 116% 50% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Polyaromatic Hydrocarbons Analysis - Leachate

Naphthalene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 102% 80% 120% 84% 50% 130%

2-Methylnaphthalene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 101% 80% 120% 74% 50% 130%

1-Methylnaphthalene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 101% 80% 120% 76% 50% 130%

Acenaphthylene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 103% 80% 120% 88% 50% 130%

Acenaphthene - Leachable
 

70551  MS1 <0.001 <0.001 NA < 0.001 103% 80% 120% 96% 50% 130%

Results relate only to the items tested. Results apply to samples as received.
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Fluorene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 103% 80% 120% 96% 50% 130%

Phenanthrene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 99% 80% 120% 97% 60% 130%

Anthracene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 97% 80% 120% 89% 60% 130%

Fluoranthene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 100% 80% 120% 96% 60% 130%

Pyrene - Leachable
 

70551  MS1 <0.001 <0.001 NA < 0.001 99% 80% 120% 97% 60% 130%

Benzo(a)anthracene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 102% 80% 120% 94% 60% 130%

Chrysene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 98% 80% 120% 94% 60% 130%

Benzo(b)fluoranthene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 100% 80% 120% 101% 60% 130%

Benzo(k)fluoranthene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 102% 80% 120% 90% 60% 130%

Benzo(a)pyrene - Leachable
 

70551  MS1 <0.001 <0.001 NA < 0.001 99% 80% 120% 94% 60% 130%

Indeno(1,2,3-c,d)pyrene - 
Leachable

70551  MS1 <0.001 <0.001 NA < 0.001 92% 80% 120% 77% 60% 130%

Dibenzo(a,h)anthracene - 
Leachable

70551  MS1 <0.001 <0.001 NA < 0.001 92% 80% 120% 72% 60% 130%

Benzo(g,h,i)perylene - Leachable 70551  MS1 <0.001 <0.001 NA < 0.001 90% 80% 120% 81% 60% 130%

Naphthalene - d8 70551  MS1 87 88 1.1% 103% 80% 120% 88% 50% 130%

2-Fluorobiphenyl
 

70551  MS1 87 85 2.3% 102% 80% 120% 87% 50% 130%

P-Terphenyl - d14 70551  MS1 93 94 1.1% 101% 80% 120% 93% 60% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
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Soil Analysis

Aluminum
MET-181-6106, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6010C

ICP/OES

Antimony
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Arsenic
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Barium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Beryllium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Bismuth
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Boron
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP/MS

Cadmium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Chromium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Cobalt
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Copper
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Iron
MET-181-6106, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6010C

ICP/OES

Lead
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Lithium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Manganese
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6010C

ICP-MS

Mercury
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Molybdenum
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Nickel
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Selenium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Silver
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Strontium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6010C

ICP-MS

Thallium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Tin
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Tungsten
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Uranium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Vanadium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Zinc
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Results relate only to the items tested. Results apply to samples as received.
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Zirconium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

pH 1:2 INOR-181-6031
BC MOE Lab Manual B (pH, 
Electrometric, Soil)

PH METER

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V428489

Method Summary

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

METHOD SUMMARY (V3) Page 18 of 27



Trace Organics Analysis

Naphthalene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

2-Methylnaphthalene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

1-Methylnaphthalene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Acenaphthylene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Acenaphthene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Fluorene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Phenanthrene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Anthracene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Fluoranthene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Pyrene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Benzo(a)anthracene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Chrysene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Benzo(b)fluoranthene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Benzo(k)fluoranthene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Benzo(a)pyrene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Indeno(1,2,3-c,d)pyrene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Dibenzo(a,h)anthracene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Benzo(g,h,i)perylene - Leachable
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

Naphthalene - d8
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

2-Fluorobiphenyl
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

P-Terphenyl - d14
ORG-180-5133, 
LAB-181-4001

BC Lab Manual Section D, and EPA 
1311

GC/MS

2-Methylnaphthalene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthylene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(a)anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(a)pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V428489

Method Summary

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com
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Benzo(b)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(j)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(g,h,i)perylene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(k)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Chrysene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Dibenzo(a,h)anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluorene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Indeno(1,2,3-c,d)pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Naphthalene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Phenanthrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Total PAH ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Moisture Content INOR-181-6030 SSMA Chapter 70 (2nd Ed) GRAVIMETRIC

Naphthalene - d8 ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

2-Fluorobiphenyl ORG-180-5102
modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

P-Terphenyl - d14 ORG-180-5102
modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

B[a]P TPE (Soil) ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

IACR CCME (Soil) ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V428489

Method Summary

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

METHOD SUMMARY (V3) Page 20 of 27



P
age 21 of 27



P
age 22 of 27



P
age 23 of 27



P
age 24 of 27



P
age 25 of 27



P
age 26 of 27



Page 27 of 27



CLIENT NAME: SNC - LAVALIN INC.
#202-890 CRACE STREET
NANAIMO, BC   V9R2T3    
(250) 756-3527

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Dana Solari, Lab ReporterSOIL ANALYSIS REVIEWED BY:

Angela Bond, Technical ReviewerTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 19

Feb 21, 2019

VERSION*: 2

Should you require any information regarding this analysis please contact your client services representative at (778) 452-4000

19V435966AGAT WORK ORDER:

ATTENTION TO: Ian Mace

PROJECT: 626268

Laboratories (V2) Page 1 of 19

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 2:      Sample receipt temperature 3°C. Version 2 issued to report CSR Omnibus Metal scan. Version 2 is an amendment to Version 1.

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



BH19-07-05BH19-07-04 BH19-09-06SAMPLE DESCRIPTION:

SoilSoilSoilSAMPLE TYPE:

2019-02-06 2019-02-072019-02-06DATE SAMPLED:

9890045 9890046 9890075G / S RDLUnitParameter

18200 19900 14500Aluminum 10250000µg/g

0.5 0.8 0.2Antimony 0.11500µg/g

3.4 4.0 2.5Arsenic 0.110µg/g

39.0 38.2 32.1Barium 0.5350µg/g

0.2 0.3 0.2Beryllium 0.1µg/g

<0.5 <0.5 <0.5Bismuth 0.5µg/g

2.5 2.5 2.2Boron 0.550000µg/g

0.26 0.27 0.24Cadmium 0.01µg/g

42 52 23Chromium 1µg/g

13.2 13.8 8.6Cobalt 0.125µg/g

48.6 55.2 32.0Copper 0.2µg/g

33300 35600 24900Iron 10150000µg/g

1.7 1.5 3.3Lead 0.1µg/g

6.2 7.0 3.9Lithium 0.5450µg/g

454 425 293Manganese 12000µg/g

0.02 0.03 0.02Mercury 0.01µg/g

1.8 2.2 0.5Molybdenum 0.215µg/g

25.9 28.7 16.6Nickel 0.5µg/g

0.2 0.4 0.1Selenium 0.11µg/g

<0.5 <0.5 <0.5Silver 0.51500µg/g

25 28 31Strontium 1150000µg/g

<0.1 <0.1 <0.1Thallium 0.1µg/g

0.6 0.7 0.3Tin 0.2150000µg/g

0.07 0.10 0.54Tungsten 0.05200µg/g

<0.2 <0.2 <0.2Uranium 0.230µg/g

89 96 72Vanadium 1100µg/g

39 43 28Zinc 1µg/g

12.1 11.9 11.3Zirconium 0.1µg/g

8.27 8.58 8.18pH 1:2 0.05pH units

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-02-08

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V435966

DATE REPORTED: 2019-02-21

PROJECT: 626268

BC CSR Omnibus Metals in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 2 of 19



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-02-08

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V435966

DATE REPORTED: 2019-02-21

PROJECT: 626268

BC CSR Omnibus Metals in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to BC CSR Schedule 3.1 - Commercial (Site-specific factor: Groundwater used for drinking)
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9890045-9890075 Results are based on the dry weight of the sample

Analysis performed at AGAT Vancouver (unless marked by *)

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 3 of 19



BH19-09-04SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

2019-02-07DATE SAMPLED:

9890073G / S RDLUnitParameter

<0.1Methyl tert-butyl ether (MTBE) 0.1µg/g

<0.005Benzene 0.005µg/g

<0.05Toluene 0.05µg/g

<0.01Ethylbenzene 0.01µg/g

<0.02m&p-Xylene 0.02µg/g

<0.02o-Xylene 0.02µg/g

<0.05Styrene 0.05µg/g

<10F1 (C6-C10) 10µg/g

<10F1 minus BTEX (C6-C10) 10µg/g

<20F2 (C10-C16) 20µg/g

26F3 (C16-C34) 20µg/g

<20F4 (C34-C50) 20µg/g

12.0Moisture 0.5%

<10VH 10µg/g

<10VPH 10µg/g

<0.05Total Xylenes 0.05µg/g

Acceptable LimitsUnitSurrogate

107Bromofluorobenzene % 60-140

101Dibromofluoromethane % 60-140

116Toluene - d8 % 60-140

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-02-08

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V435966

DATE REPORTED: 2019-02-21

PROJECT: 626268

CCME BTEX/F1-F4 (Soil)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 4 of 19



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-02-08

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V435966

DATE REPORTED: 2019-02-21

PROJECT: 626268

CCME BTEX/F1-F4 (Soil)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9890073 Results are based on the dry weight of the sample.
The C6-C10 (F1) fraction is calculated using toluene response factor.
The C10 - C16 (F2), C16 - C34 (F3), and C34 - C50 (F4) fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons (F4g) are not included in and cannot be added to the Total C6-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that 
hydrocarbons >C50 are present.
Quality control data is available upon request.
Assistance in the interpretation of data is available upon request.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC6 and nC10 response factors are within 30% of Toluene response factor.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
The chromatogram has returned to baseline by the retention time of nC50.
Extraction and holding times were met for this sample.

Analysis performed at AGAT Vancouver (unless marked by *)

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 5 of 19



BH19-09-04SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

2019-02-07DATE SAMPLED:

9890073G / S RDLUnitParameter

0.306Naphthalene 0.005µg/g

0.2782-Methylnaphthalene 0.005µg/g

0.2611-Methylnaphthalene 0.005µg/g

0.018Acenaphthylene 0.005µg/g

0.109Acenaphthene 0.005µg/g

0.18Fluorene 0.02µg/g

0.73Phenanthrene 0.02µg/g

0.270Anthracene 0.004µg/g

0.31Fluoranthene 0.01µg/g

0.43Pyrene 0.01µg/g

0.21Benzo(a)anthracene 0.03µg/g

0.19Chrysene 0.05µg/g

0.08Benzo(b)fluoranthene 0.02µg/g

0.05Benzo(j)fluoranthene 0.02µg/g

0.06Benzo(k)fluoranthene 0.02µg/g

0.16Benzo(a)pyrene 0.03µg/g

0.04Indeno(1,2,3-c,d)pyrene 0.02µg/g

0.018Dibenzo(a,h)anthracene 0.005µg/g

<0.05Benzo(g,h,i)perylene 0.05µg/g

<0.05Quinoline 0.05µg/g

2.4IACR CCME (Soil) 0.6

0.22B[a]P TPE (Soil) 0.05µg/g

<20EPH C10-C19 20µg/g

27EPH C19-C32 20µg/g

<20LEPH C10-C19 20µg/g

23HEPH C19-C32 20µg/g

0.13Benzo(b+j)fluoranthene 0.05µg/g

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-02-08

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V435966

DATE REPORTED: 2019-02-21

PROJECT: 626268

LEPH/HEPH in Soil Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 6 of 19



BH19-09-04SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

2019-02-07DATE SAMPLED:

Acceptable Limits 9890073UnitSurrogate

89Naphthalene - d8 % 50-130

972-Fluorobiphenyl % 50-130

104P-Terphenyl - d14 % 60-130

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9890073 Results are based on dry weight of sample.
LEPH & HEPH results have been corrected for PAH contributions.
Soil sample is visibly heterogeneous.

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-02-08

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V435966

DATE REPORTED: 2019-02-21

PROJECT: 626268

LEPH/HEPH in Soil Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 7 of 19



BH19-07-05BH19-07-04 BH19-08-01 BH19-08-03 BH19-09-06SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2019-02-072019-02-06 2019-02-06 2019-02-062019-02-06DATE SAMPLED:

9890045 9890046 9890052 9890054 9890075G / S RDLUnitParameter

0.009 0.020 0.011 <0.005 0.005Naphthalene 0.005100µg/g

0.007 0.017 0.014 <0.005 <0.0052-Methylnaphthalene 0.005950µg/g

0.005 0.015 0.019 <0.005 <0.0051-Methylnaphthalene 0.0051000µg/g

<0.005 <0.005 <0.005 <0.005 <0.005Acenaphthylene 0.005µg/g

<0.005 0.006 <0.005 <0.005 <0.005Acenaphthene 0.00515000µg/g

<0.02 <0.02 <0.02 <0.02 <0.02Fluorene 0.029500µg/g

<0.02 0.04 0.05 <0.02 <0.02Phenanthrene 0.0210000µg/g

0.009 0.024 0.013 <0.004 0.005Anthracene 0.004µg/g

<0.01 0.01 0.01 <0.01 <0.01Fluoranthene 0.01µg/g

<0.01 0.01 0.01 <0.01 <0.01Pyrene 0.017500µg/g

<0.03 <0.03 <0.03 <0.03 <0.03Benzo(a)anthracene 0.03300µg/g

<0.05 <0.05 <0.05 <0.05 <0.05Chrysene 0.054500µg/g

<0.02 <0.02 <0.02 <0.02 <0.02Benzo(b)fluoranthene 0.02µg/g

<0.02 <0.02 <0.02 <0.02 <0.02Benzo(j)fluoranthene 0.02µg/g

<0.02 <0.02 <0.02 <0.02 <0.02Benzo(k)fluoranthene 0.02300µg/g

<0.03 <0.03 <0.03 <0.03 <0.03Benzo(a)pyrene 0.03µg/g

<0.02 <0.02 <0.02 <0.02 <0.02Indeno(1,2,3-c,d)pyrene 0.02300µg/g

<0.005 <0.005 <0.005 <0.005 <0.005Dibenzo(a,h)anthracene 0.00530µg/g

<0.05 <0.05 <0.05 <0.05 <0.05Benzo(g,h,i)perylene 0.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05Quinoline 0.05µg/g

<0.6 <0.6 <0.6 <0.6 <0.6IACR CCME (Soil) 0.6

<0.05 <0.05 <0.05 <0.05 <0.05B[a]P TPE (Soil) 0.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05Benzo(b+j)fluoranthene 0.05µg/g

Acceptable LimitsUnitSurrogate

104 100 98 95 102Naphthalene - d8 % 50-130

112 109 103 106 1102-Fluorobiphenyl % 50-130

121 114 104 109 120P-Terphenyl - d14 % 60-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-02-08

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V435966

DATE REPORTED: 2019-02-21

PROJECT: 626268

Polyaromatic Hydrocarbons in Soil Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 8 of 19



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-02-08

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V435966

DATE REPORTED: 2019-02-21

PROJECT: 626268

Polyaromatic Hydrocarbons in Soil Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to BC CSR Schedule 3.1 - Commercial (Site-specific factor: Groundwater used for drinking)
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9890045 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

9890046 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

9890052-9890075 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

Analysis performed at AGAT Vancouver (unless marked by *)

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 9 of 19



BC CSR Omnibus Metals in Soil

Aluminum 9890075 14500 15000 3.6% < 10 111% 70% 130% 107% 90% 110%

Antimony 9890075 0.2 0.1 NA < 0.1 114% 70% 130% 109% 90% 110%

Arsenic 9890075 2.5 2.4 2.8% < 0.1 101% 70% 130% 107% 90% 110%

Barium 9890075 32.1 34.0 5.9% < 0.5 103% 70% 130% 102% 90% 110%

Beryllium
 

9890075 0.2 0.2 NA < 0.1 96% 70% 130% 96% 90% 110%

Bismuth 9890075 <0.5 <0.5 NA < 0.5 101% 90% 110%

Boron 9890075 2.2 2.1 NA < 0.5 99% 90% 110%

Cadmium 9890075 0.24 0.25 3.5% < 0.01 97% 70% 130% 96% 90% 110%

Chromium 9890075 23 23 1.9% < 1 103% 70% 130% 98% 90% 110%

Cobalt
 

9890075 8.6 9.0 4.6% < 0.1 104% 70% 130% 97% 90% 110%

Copper 9890075 32.0 34.4 7.3% < 0.2 101% 70% 130% 96% 90% 110%

Iron 9890075 24900 26600 6.4% < 10 111% 70% 130% 106% 90% 110%

Lead 9898009 62.1 77.5 22.1% < 0.1 84% 70% 130% 93% 90% 110%

Lithium 9890075 3.9 4.1 4.7% < 0.5 101% 90% 110%

Manganese
 

9890075 293 320 8.9% < 1 92% 70% 130% 100% 90% 110%

Mercury 9890075 0.02 0.02 NA < 0.01 86% 70% 130% 101% 90% 110%

Molybdenum 9890075 0.5 0.4 NA < 0.2 98% 70% 130% 96% 90% 110%

Nickel 9890075 16.6 17.6 6.1% < 0.5 103% 70% 130% 97% 90% 110%

Selenium 9890075 0.1 0.2 NA < 0.1 99% 90% 110%

Silver
 

9890075 <0.5 <0.5 NA < 0.5 110% 70% 130% 94% 90% 110%

Strontium 9890075 31 33 5.6% < 1 106% 70% 130% 101% 90% 110%

Thallium 9890075 <0.1 <0.1 NA < 0.1 73% 70% 130% 90% 90% 110%

Tin 9890075 0.3 0.3 NA < 0.2 93% 70% 130% 99% 90% 110%

Tungsten 9890075 0.54 0.54 0.2% < 0.05 101% 90% 110%

Uranium
 

9890075 <0.2 <0.2 NA < 0.2 94% 70% 130% 97% 90% 110%

Vanadium 9890075 72 73 1.2% < 1 104% 70% 130% 91% 90% 110%

Zinc 9890075 28 28 2.3% < 1 102% 70% 130% 95% 90% 110%

Zirconium 9890075 11.3 11.1 1.7% < 0.1 100% 90% 110%

pH 1:2 9890075 8.18 8.21 0.4% 100% 90% 110% 100% 95% 105%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V435966

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.
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LEPH/HEPH in Soil Low Level

EPH C10-C19 70628 9890073 <20 <20 NA < 20 100% 70% 130% 102% 65% 120%

EPH C19-C32 70628 9890073 27 30 NA < 20 102% 70% 130% 104% 80% 120%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

CCME BTEX/F1-F4 (Soil)

Methyl tert-butyl ether (MTBE) 70630 9890093 <0.1 <0.1 NA < 0.1 97% 80% 120% 105% 60% 140%

Benzene 70630 9890093 <0.005 <0.005 NA < 0.005 100% 80% 120% 100% 60% 140%

Toluene 70630 9890093 <0.05 <0.05 NA < 0.05 101% 80% 120% 108% 60% 140%

Ethylbenzene 70630 9890093 <0.01 <0.01 NA < 0.01 100% 80% 120% 108% 60% 140%

m&p-Xylene
 

70630 9890093 <0.02 <0.02 NA < 0.02 101% 80% 120% 109% 60% 140%

o-Xylene 70630 9890093 <0.02 <0.02 NA < 0.02 101% 80% 120% 106% 60% 140%

Styrene 70630 9890093 <0.05 <0.05 NA < 0.05 101% 80% 120% 100% 60% 140%

F1 (C6-C10) 70630 9890093 <10 <10 NA < 10

F2 (C10-C16) 70628 9890073 <20 <20 NA < 20 102% 80% 120% 81% 60% 140%

F3 (C16-C34)
 

70628 9890073 26 23 NA < 20 109% 80% 120% 98% 60% 140%

F4 (C34-C50) 70628 9890073 <20 <20 NA < 20 104% 80% 120% 88% 60% 140%

Bromofluorobenzene 70630 9890093 107 106 0.9% 101% 60% 140% 100% 60% 140%

Dibromofluoromethane 70630 9890093 96 95 1.0% 100% 60% 140% 91% 60% 140%

Toluene - d8 70630 9890093 113 112 0.9% 100% 60% 140% 104% 60% 140%

VH
 

70630 9890093 <10 <10 NA < 10

VPH 70630 9890093 <10 <10 NA < 10

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
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Soil Analysis

Aluminum
MET-181-6106, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6010C

ICP/OES

Antimony
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Arsenic
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Barium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Beryllium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Bismuth
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Boron
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP/MS

Cadmium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Chromium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Cobalt
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Copper
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Iron
MET-181-6106, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6010C

ICP/OES

Lead
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Lithium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Manganese
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6010C

ICP-MS

Mercury
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Molybdenum
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Nickel
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Selenium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Silver
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Strontium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6010C

ICP-MS

Thallium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Tin
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Tungsten
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Uranium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Vanadium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Zinc
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Results relate only to the items tested. Results apply to samples as received.
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AGAT WORK ORDER: 19V435966
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Zirconium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

pH 1:2 INOR-181-6031
BC MOE Lab Manual B (pH, 
Electrometric, Soil)

PH METER

Results relate only to the items tested. Results apply to samples as received.
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Trace Organics Analysis

Methyl tert-butyl ether (MTBE) ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

Benzene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

Toluene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

Ethylbenzene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

m&p-Xylene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

o-Xylene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

Styrene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

F1 (C6-C10) ORG-180-5100 CCME Tier 1 Method-S GC/MS/FID

F1 minus BTEX (C6-C10) ORG-180-5100 CCME Tier 1 Method-S GC/MS/FID

F2 (C10-C16) ORG-180-5101 CCME Tier 1 Method-S H GC/FID

F3 (C16-C34) ORG-180-5101 CCME Tier 1 Method-S H GC/FID

F4 (C34-C50) ORG-180-5101 CCME Tier 1 Method-S H GC/FID

Moisture INOR-181-6030 SSMA Chapter 70 (2nd Ed) GRAVIMETRIC

Bromofluorobenzene ORG-180-5100 EPA SW-846 8260-S GC/MS

Dibromofluoromethane ORG-180-5100 EPA SW-846 8260-S GC/MS

Toluene - d8 ORG-180-5100 EPA SW-846 8260-S GC/MS

VH ORG-180-5100
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

VPH ORG-180-5100
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

Naphthalene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

2-Methylnaphthalene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

1-Methylnaphthalene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthylene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluorene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Phenanthrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(a)anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Chrysene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(b)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(j)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(k)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(a)pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Results relate only to the items tested. Results apply to samples as received.
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Indeno(1,2,3-c,d)pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Dibenzo(a,h)anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(g,h,i)perylene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Quinoline ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

IACR CCME (Soil) ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

B[a]P TPE (Soil) ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

EPH C10-C19 ORG-180-5101
Modified from BCMOE Lab Manual 
Section D (EPH)

GC/FID

EPH C19-C32 ORG-180-5101
Modified from BCMOE Lab Manual 
Section D (EPH)

GC/FID

LEPH C10-C19 ORG-180-5101
Modified from BCMOE Lab Manual 
Section D (EPH)

GC/FID

HEPH C19-C32 ORG-180-5101
Modified from BCMOE Lab Manual 
Section D (EPH)

GC/FID

Naphthalene - d8 ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

2-Fluorobiphenyl ORG-180-5102
Modified form BCMOE Lab Manual 
Section D (PAH)

GC/MS

P-Terphenyl - d14 ORG-180-5102
Modified form BCMOE Lab Manual 
Section D (PAH)

GC/MS

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: SNC - LAVALIN INC.
#202-890 CRACE STREET
NANAIMO, BC   V9R2T3    
(250) 756-3527

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Dana Solari, Lab ReporterWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 10

Mar 01, 2019

VERSION*: 2

Should you require any information regarding this analysis please contact your client services representative at (778) 452-4000

19V440800AGAT WORK ORDER:

ATTENTION TO: Didi Grimes

PROJECT: 626268

Laboratories (V2) Page 1 of 10

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 2:      Sample receipt temperature 1°C.

Version 2 issued March 15, 2019 to report updated sample IDs requested by Nadine Schwager of SNC-Lavalin. Version 2 is an amendment to Version 1.

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



MW15-1D-

190222

MW15-1S-

190222

MW18-06S-

190222

MW15-2S-

190222

MW15-2D-

190222 MW15-3-190222 MW15-4-190222 MW15-5-190222SAMPLE DESCRIPTION:

WaterWaterWater Water Water Water Water WaterSAMPLE TYPE:

2019-02-222019-02-22 2019-02-22 2019-02-222019-02-22 2019-02-22 2019-02-22 2019-02-22DATE SAMPLED:

99255679925560 9925561 9925562 9925563 9925564 9925565 9925566G / S RDLUnitParameter

188 4 2 2 15 4 19Aluminum Dissolved 429500µg/L

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2Antimony Dissolved 0.30.26µg/L

0.6 1.0 <0.1 1.1 0.1 0.3 0.2Arsenic Dissolved 0.80.110µg/L

23.2 8.7 13.7 4.0 7.6 16.8 32.2Barium Dissolved 29.70.21000µg/L

0.02 <0.01 <0.01 <0.01 0.01 <0.01 <0.01Beryllium Dissolved <0.010.018µg/L

5 21 5 8 3 77 8Boron Dissolved 1925000µg/L

0.08 0.05 0.03 <0.01 0.11 0.11 0.06Cadmium Dissolved <0.010.015µg/L

16400 31000 11400 25800 15800 31400 24800Calcium Dissolved 3790050µg/L

0.9 1.3 <0.5 1.0 <0.5 <0.5 <0.5Chromium Dissolved <0.50.5µg/L

3.63 0.07 <0.05 <0.05 0.68 <0.05 0.14Cobalt Dissolved 0.090.051µg/L

4.6 1.3 0.6 0.7 0.7 0.5 3.1Copper Dissolved 0.70.21500µg/L

654 <10 <10 <10 17 <10 73Iron Dissolved <10106500µg/L

0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Lead Dissolved <0.050.0510µg/L

<0.5 0.7 0.6 0.8 <0.5 1.3 <0.5Lithium Dissolved 3.00.58µg/L

4520 9440 4200 12300 3270 9260 7570Magnesium Dissolved 1000050µg/L

1020 47 9 <1 294 <1 305Manganese Dissolved 8011500µg/L

0.11 3.07 0.14 0.43 0.16 0.13 0.13Molybdenum Dissolved 11.20.05250µg/L

3.4 0.6 2.5 0.3 0.9 0.8 1.1Nickel Dissolved 0.40.280µg/L

663 1800 285 523 355 653 3390Potassium Dissolved 186050µg/L

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Selenium Dissolved 0.70.510µg/L

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Silver Dissolved <0.020.0220µg/L

16700 13100 5960 8560 8630 31800 3320Sodium Dissolved 1910050µg/L

103 200 30.1 57.7 58.1 145 197Strontium Dissolved 1270.12500µg/L

0.03 0.02 0.03 0.03 0.03 0.03 0.03Thallium Dissolved 0.040.01µg/L

<0.05 0.28 <0.05 0.05 <0.05 <0.05 0.73Tin Dissolved 0.110.052500µg/L

5.9 2.2 1.7 3.4 1.3 2.1 2.0Titanium Dissolved 2.40.5µg/L

<0.01 0.69 <0.01 <0.01 <0.01 <0.01 <0.01Tungsten Dissolved 0.220.013µg/L

0.04 1.13 0.02 0.07 0.04 0.06 0.02Uranium Dissolved 2.910.0120µg/L

2.4 3.1 <0.5 13.2 0.7 <0.5 <0.5Vanadium Dissolved 0.80.520µg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-02-23

Certificate of Analysis

ATTENTION TO: Didi GrimesCLIENT NAME: SNC - LAVALIN INC.
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MW15-1D-

190222

MW15-1S-

190222

MW18-06S-

190222

MW15-2S-

190222

MW15-2D-

190222 MW15-3-190222 MW15-4-190222 MW15-5-190222SAMPLE DESCRIPTION:

WaterWaterWater Water Water Water Water WaterSAMPLE TYPE:

2019-02-222019-02-22 2019-02-22 2019-02-222019-02-22 2019-02-22 2019-02-22 2019-02-22DATE SAMPLED:

99255679925560 9925561 9925562 9925563 9925564 9925565 9925566G / S RDLUnitParameter

2 3 3 4 6 2 7Zinc Dissolved <223000µg/L

59600 116000 45800 115000 52900 117000 93100Hardness (calc) 136000100ug CaCO3/L

Results relate only to the items tested. Results apply to samples as received.
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MW19-A-190222

MW18-06D-

190222SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2019-02-222019-02-22DATE SAMPLED:

9925568 9925569G / S RDLUnitParameter

6 <2Aluminum Dissolved 29500µg/L

0.2 <0.2Antimony Dissolved 0.26µg/L

1.0 0.9Arsenic Dissolved 0.110µg/L

15.3 4.1Barium Dissolved 0.21000µg/L

<0.01 <0.01Beryllium Dissolved 0.018µg/L

11 8Boron Dissolved 25000µg/L

0.02 <0.01Cadmium Dissolved 0.015µg/L

35600 25700Calcium Dissolved 50µg/L

1.5 0.9Chromium Dissolved 0.5µg/L

<0.05 <0.05Cobalt Dissolved 0.051µg/L

0.8 16.2Copper Dissolved 0.21500µg/L

<10 <10Iron Dissolved 106500µg/L

<0.05 <0.05Lead Dissolved 0.0510µg/L

1.2 0.8Lithium Dissolved 0.58µg/L

10200 12300Magnesium Dissolved 50µg/L

<1 <1Manganese Dissolved 11500µg/L

3.88 0.49Molybdenum Dissolved 0.05250µg/L

0.2 0.3Nickel Dissolved 0.280µg/L

1440 551Potassium Dissolved 50µg/L

0.7 <0.5Selenium Dissolved 0.510µg/L

<0.02 <0.02Silver Dissolved 0.0220µg/L

13000 8550Sodium Dissolved 50µg/L

105 56.9Strontium Dissolved 0.12500µg/L

0.05 0.03Thallium Dissolved 0.01µg/L

<0.05 <0.05Tin Dissolved 0.052500µg/L

2.6 3.1Titanium Dissolved 0.5µg/L

<0.01 <0.01Tungsten Dissolved 0.013µg/L

1.39 0.07Uranium Dissolved 0.0120µg/L

0.8 12.2Vanadium Dissolved 0.520µg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-02-23

Certificate of Analysis

ATTENTION TO: Didi GrimesCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V440800

DATE REPORTED: 2019-03-01

PROJECT: 626268

BC CSR Omnibus Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 4 of 10



MW19-A-190222

MW18-06D-

190222SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2019-02-222019-02-22DATE SAMPLED:

9925568 9925569G / S RDLUnitParameter

<2 3Zinc Dissolved 23000µg/L

131000 115000Hardness (calc) 100ug CaCO3/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to BC CSR Schedule 3.2 - Drinking Water in ug/L
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-02-23

Certificate of Analysis

ATTENTION TO: Didi GrimesCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V440800

DATE REPORTED: 2019-03-01

PROJECT: 626268

BC CSR Omnibus Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 5 of 10



BC CSR Omnibus Dissolved Metals

Aluminum Dissolved 9918379 4 4 NA < 2 104% 90% 110% 105% 90% 110%

Antimony Dissolved 9918379 <0.2 <0.2 NA < 0.2 98% 90% 110% 101% 90% 110%

Arsenic Dissolved 9918379 0.3 0.2 NA < 0.1 97% 90% 110% 100% 90% 110%

Barium Dissolved 9918379 59.7 61.4 2.7% < 0.2 91% 90% 110% 96% 90% 110%

Beryllium Dissolved
 

9918379 <0.01 0.01 NA < 0.01 90% 90% 110% 99% 90% 110%

Boron Dissolved 9918379 23 25 7.4% < 2 90% 90% 110% 99% 90% 110%

Cadmium Dissolved 9918379 <0.01 <0.01 NA < 0.01 98% 90% 110% 100% 90% 110%

Calcium Dissolved 9918379 172000 171000 0.8% < 50 97% 90% 110% 99% 90% 110%

Chromium Dissolved 9918379 <0.5 <0.5 NA < 0.5 94% 90% 110% 100% 90% 110%

Cobalt Dissolved
 

9918379 0.07 <0.05 NA < 0.05 101% 90% 110% 104% 90% 110%

Copper Dissolved 9918379 <0.2 <0.2 NA < 0.2 99% 90% 110% 103% 90% 110%

Iron Dissolved 9918379 15 14 NA < 10 90% 90% 110% 103% 90% 110%

Lead Dissolved 9918379 <0.05 <0.05 NA < 0.05 95% 90% 110% 94% 90% 110%

Lithium Dissolved 9918379 29.1 29.7 1.9% < 0.5 102% 90% 110%

Magnesium Dissolved
 

9918379 77400 77100 0.4% < 50 95% 90% 110% 96% 90% 110%

Manganese Dissolved 9918379 6 6 0.9% < 1 103% 90% 110% 101% 90% 110%

Molybdenum Dissolved 9918379 0.10 0.10 NA < 0.05 93% 90% 110% 107% 90% 110%

Nickel Dissolved 9918379 2.4 2.4 3.1% < 0.2 100% 90% 110% 104% 90% 110%

Potassium Dissolved 9918379 2640 2680 1.6% < 50 97% 90% 110% 102% 90% 110%

Selenium Dissolved
 

9918379 1.0 0.9 NA < 0.5 97% 90% 110% 99% 90% 110%

Silver Dissolved 9918379 <0.02 <0.02 NA < 0.02 101% 90% 110%

Sodium Dissolved 9918379 12200 12300 0.7% < 50 94% 90% 110% 96% 90% 110%

Strontium Dissolved 9918379 291 291 0.1% < 0.1 110% 90% 110% 109% 90% 110%

Thallium Dissolved 9918379 0.04 0.03 NA < 0.01 92% 90% 110% 104% 90% 110%

Tin Dissolved
 

9918379 <0.05 <0.05 NA < 0.05 104% 90% 110%

Titanium Dissolved 9918379 1.1 1.2 NA < 0.5 100% 90% 110%

Tungsten Dissolved 9918379 < 0.01 < 0.01 NA < 0.01 102% 90% 110%

Uranium Dissolved 9918379 5.14 5.00 2.8% < 0.01 95% 90% 110% 107% 90% 110%

Vanadium Dissolved 9918379 <0.5 <0.5 NA < 0.5 93% 90% 110% 99% 90% 110%

Zinc Dissolved
 

9918379 2 2 NA < 2 99% 90% 110% 101% 90% 110%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V440800

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Didi Grimes

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Mar 01, 2019 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V2) Page 6 of 10

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Water Analysis

Aluminum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Antimony Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Arsenic Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Barium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Beryllium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Boron Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cadmium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Calcium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Chromium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cobalt Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Copper Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Iron Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Lead Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Lithium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Magnesium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Manganese Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Molybdenum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Nickel Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Potassium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Selenium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Silver Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Sodium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Strontium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Thallium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Tin Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Titanium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Tungsten Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V440800

Method Summary

ATTENTION TO: Didi Grimes

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

METHOD SUMMARY (V2) Page 7 of 10



Uranium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Vanadium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Zinc Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V440800

Method Summary

ATTENTION TO: Didi Grimes

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

METHOD SUMMARY (V2) Page 8 of 10
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CLIENT NAME: SNC - LAVALIN INC.
#202-890 CRACE STREET
NANAIMO, BC   V9R2T3    
(250) 756-3527

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Dana Solari, Lab ReporterTRACE ORGANICS REVIEWED BY:

Dana Solari, Lab ReporterWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 22

Mar 18, 2019

VERSION*: 3

Should you require any information regarding this analysis please contact your client services representative at (778) 452-4000

19V442894AGAT WORK ORDER:

ATTENTION TO: Ian Mace

PROJECT: 626268 

Laboratories (V3) Page 1 of 22

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 3:      Sample receipt temperature 4°C.
Version 3 is issued March 18, 2019 to report Dissolved Metal results for sample 'MW19-07D-190301'. Version 3 is an amendment to all other Versions. 

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



MW19-09S-

190228

MW19-07S-

190228SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2019-02-282019-02-28DATE SAMPLED:

9940443 9940446G / S RDLUnitParameter

<1 <1Methyl tert-butyl ether (MTBE) 115µg/L

<0.5 <0.5Benzene 0.55µg/L

<0.5 <0.5Ethylbenzene 0.5140µg/L

<0.5 <0.5Toluene 0.560µg/L

<0.5 <0.5m&p-Xylene 0.5µg/L

<0.5 <0.5o-Xylene 0.5µg/L

<0.5 <0.5Styrene 0.5µg/L

<100 <100F1 (C6-C10) 100µg/L

<100 <100F1 minus BTEX (C6-C10) 100µg/L

<100 <100VH 100µg/L

<100 <100VPH 100µg/L

<1 <1Total Xylenes 1ug/L

Acceptable LimitsUnitSurrogate

98 100Bromofluorobenzene % 70-130

101 102Dibromofluoromethane % 70-130

98 100Toluene - d8 % 70-130

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME(DW)ug/L(Van)
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9940443-9940446 The F1 (C6 - C10) fraction is determined by integrating the FID chromatogram from the beginning of the n-C6 peak to the apex of the last n-C10 peak.  
The C6 - C10 fraction is calculated from the FID toluene response factor.
Quality control for the calibration follows the guidelines set out in the CCME Contaminated Sites Method for Soils.
The (F1 minus BTEX) has been calculated by subtracting the BTEX concentration from Fraction 1.

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-02

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V442894

DATE REPORTED: 2019-03-18

PROJECT: 626268 

CCME BTEX/F1 (Water)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 2 of 22



MW19-08D-

190301

MW19-07D-

190301SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2019-03-012019-03-01DATE SAMPLED:

9940441 9940445G / S RDLUnitParameter

<1 <1Methyl tert-butyl ether (MTBE) 115µg/L

<0.5 <0.5Benzene 0.55µg/L

<0.5 <0.5Ethylbenzene 0.5140µg/L

<0.5 <0.5Toluene 0.560µg/L

<0.5 <0.5m&p-Xylene 0.5µg/L

<0.5 <0.5o-Xylene 0.5µg/L

<0.5 <0.5Styrene 0.5µg/L

<100 <100F1 (C6-C10) 100µg/L

<100 <100F1 minus BTEX (C6-C10) 100µg/L

<200 <200F2 (C10-C16) 200µg/L

<100 <100VH 100µg/L

<100 <100VPH 100µg/L

<1 <1Total Xylenes 1ug/L

Acceptable LimitsUnitSurrogate

103 98Bromofluorobenzene % 70-130

106 99Dibromofluoromethane % 70-130

103 99Toluene - d8 % 70-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-02

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V442894

DATE REPORTED: 2019-03-18

PROJECT: 626268 

CCME BTEX/F1-F2 (Water)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 3 of 22



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-02

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V442894

DATE REPORTED: 2019-03-18

PROJECT: 626268 

CCME BTEX/F1-F2 (Water)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME(DW)ug/L(Van)
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9940441-9940445 The F1 (C6 - C10) fraction is determined by integrating the FID chromatogram from the beginning of the n-C6 peak to the apex of the last n-C10 peak.  
The C6 - C10 fraction is calculated from the FID toluene response factor.
Quality control for the calibration follows the guidelines set out in the CCME Contaminated Sites Method for Soils.
The (F1 minus BTEX) has been calculated by subtracting the BTEX concentration from Fraction 1.
The C10 - C16 (F2), C16 - C34 (F3), and C34 - C50 (F4) fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Quality control data is available upon request.
Assistance in the interpretation of data is available upon request.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
The chromatogram has returned to baseline by the retention time of nC50.
Extraction and holding times were met for this sample.

Analysis performed at AGAT Vancouver (unless marked by *)

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 4 of 22



MW19-09S-

190301

MW19-07S-

190301SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2019-03-012019-03-01DATE SAMPLED:

9940444 9940447G / S RDLUnitParameter

<200 <200F2 (C10-C16) 200µg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME(DW)ug/L(Van)
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9940444 The C10 - C16 (F2), C16 - C34 (F3), and C34 - C50 (F4) fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Quality control data is available upon request.
Assistance in the interpretation of data is available upon request.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
The chromatogram has returned to baseline by the retention time of nC50.
Extraction and holding times were met for this sample.

 

9940447 The C10 - C16 (F2) fraction is calculated using the average response factor for n-C10, n-C16, and n-C34.
Quality control data is available upon request.
Assistance in the interpretation of data is available upon request.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
The chromatogram has returned to baseline by the retention time of nC50.
Extraction and holding times were met for this sample.

 

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-02

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V442894

DATE REPORTED: 2019-03-18

PROJECT: 626268 

CCME F2 (Water)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 5 of 22



MW19-07S-

190301

MW19-07D-

190301

MW19-08D-

190301

MW19-09S-

190301SAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

2019-03-01 2019-03-01 2019-03-012019-03-01DATE SAMPLED:

9940441 9940444 9940445 9940447G / S RDLUnitParameter

0.08 <0.05 <0.05 2.11Naphthalene 0.05µg/L

<0.05 2.89 <0.05 <0.05Quinoline 0.05µg/L

<0.02 <0.02 <0.02 <0.02Acenaphthylene 0.02µg/L

0.03 8.64 <0.02 0.16Acenaphthene 0.02µg/L

0.04 9.68 <0.02 0.27Fluorene 0.02µg/L

0.06 11.1 0.05 0.78Phenanthrene 0.04µg/L

0.02 1.87 0.01 0.22Anthracene 0.01µg/L

<0.05 1.85 <0.05 <0.05Acridine 0.05µg/L

0.03 2.72 <0.02 0.34Fluoranthene 0.02µg/L

0.04 3.57 <0.02 0.47Pyrene 0.02µg/L

0.01 1.21 <0.01 0.19Benzo(a)anthracene 0.01µg/L

0.01 1.09 <0.01 0.16Chrysene 0.01µg/L

<0.01 0.41 <0.01 0.06Benzo(b)fluoranthene 0.01µg/L

<0.01 0.24 <0.01 0.04Benzo(j)fluoranthene 0.01µg/L

<0.01 0.30 <0.01 0.05Benzo(k)fluoranthene 0.01µg/L

<0.01 0.74 <0.01 0.12Benzo(a)pyrene 0.010.01µg/L

<0.01 0.19 <0.01 0.03Indeno(1,2,3-c,d)pyrene 0.01µg/L

<0.01 0.09 <0.01 0.01Dibenzo(a,h)anthracene 0.01µg/L

<0.01 0.24 <0.01 0.04Benzo(g,h,i)perylene 0.01µg/L

0.06 36.3 <0.05 0.631-Methylnaphthalene 0.05µg/L

0.05 32.1 <0.05 0.702-Methylnaphthalene 0.05µg/L

<200 250 <200 <200EPH C10-C19 200µg/L

<200 220 <200 <200LEPH C10-C19 200µg/L

<0.01 0.65 <0.01 0.10Benzo(b+j)fluoranthene 0.01µg/L

Acceptable LimitsUnitSurrogate

117 118 115 114Naphthalene - d8 % 50-130

103 112 111 1082-Fluorobiphenyl % 50-130

114 119 93 117P-Terphenyl - d14  % 60-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-02

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V442894

DATE REPORTED: 2019-03-18

PROJECT: 626268 

LEPH in Water Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 6 of 22



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-02

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V442894

DATE REPORTED: 2019-03-18

PROJECT: 626268 

LEPH in Water Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME(DW)ug/L(Van)
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9940441-9940447 LEPH result has been corrected for PAH contributions.

Analysis performed at AGAT Vancouver (unless marked by *)

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 7 of 22



MW19-07S-

190301MW19-A-190301

MW19-08D-

190301

MW19-09S-

190301SAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

2019-03-01 2019-03-01 2019-03-012019-03-01DATE SAMPLED:

9940442 9940444 9940445 9940447G / S RDLUnitParameter

0.09 <0.05 <0.05 2.11Naphthalene 0.05µg/L

<0.05 2.89 <0.05 <0.05Quinoline 0.05µg/L

<0.02 <0.02 <0.02 <0.02Acenaphthylene 0.02µg/L

0.03 8.64 <0.02 0.16Acenaphthene 0.02µg/L

0.03 9.68 <0.02 0.27Fluorene 0.02µg/L

0.08 11.1 0.05 0.78Phenanthrene 0.04µg/L

0.03 1.87 0.01 0.22Anthracene 0.01µg/L

<0.05 1.85 <0.05 <0.05Acridine 0.05µg/L

0.04 2.72 <0.02 0.34Fluoranthene 0.02µg/L

0.05 3.57 <0.02 0.47Pyrene 0.02µg/L

0.02 1.21 <0.01 0.19Benzo(a)anthracene 0.01µg/L

0.03 1.09 <0.01 0.16Chrysene 0.01µg/L

0.01 0.41 <0.01 0.06Benzo(b)fluoranthene 0.01µg/L

0.02 0.24 <0.01 0.04Benzo(j)fluoranthene 0.01µg/L

0.01 0.30 <0.01 0.05Benzo(k)fluoranthene 0.01µg/L

0.02 0.74 <0.01 0.12Benzo(a)pyrene 0.01µg/L

0.01 0.19 <0.01 0.03Indeno(1,2,3-c,d)pyrene 0.01µg/L

<0.01 0.09 <0.01 0.01Dibenzo(a,h)anthracene 0.01µg/L

0.01 0.24 <0.01 0.04Benzo(g,h,i)perylene 0.01µg/L

0.06 36.3 <0.05 0.631-Methylnaphthalene 0.05µg/L

0.05 32.1 <0.05 0.702-Methylnaphthalene 0.05µg/L

0.03 0.65 <0.01 0.10Benzo(b+j)fluoranthene 0.01µg/L

Acceptable LimitsUnitSurrogate

111 118 115 114Naphthalene - d8 % 50-130

95 112 111 1082-Fluorobiphenyl % 50-130

81 119 93 117P-Terphenyl - d14  % 60-130

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-02

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V442894

DATE REPORTED: 2019-03-18

PROJECT: 626268 

Polyaromatic Hydrocarbons in Water Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
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MW15-1D-

190301

MW15-1S-

190301

MW18-06D-

190228

MW15-2D-

190228

MW15-2S-

190228 MW15-3-190228 MW15-4-190228 MW15-5-190301SAMPLE DESCRIPTION:

WaterWaterWater Water Water Water Water WaterSAMPLE TYPE:

2019-02-282019-03-01 2019-02-28 2019-02-282019-03-01 2019-02-28 2019-03-01 2019-02-28DATE SAMPLED:

99404399940431 9940433 9940434 9940435 9940436 9940437 9940438G / S RDLUnitParameter

101 3 <2 3 17 <2 28Aluminum Dissolved 102µg/L

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2Antimony Dissolved 0.20.2µg/L

0.6 1.4 1.1 0.1 0.1 0.2 0.1Arsenic Dissolved 0.90.1µg/L

28.8 12.0 4.3 13.3 8.6 18.9 24.4Barium Dissolved 13.90.2µg/L

0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01Beryllium Dissolved <0.010.01µg/L

6 17 7 5 2 81 8Boron Dissolved 112µg/L

0.07 0.10 0.02 0.03 0.02 0.02 0.06Cadmium Dissolved <0.010.01µg/L

18600 32800 27400 10800 15800 32600 22700Calcium Dissolved 3490050µg/L

<0.5 1.5 0.9 <0.5 <0.5 <0.5 <0.5Chromium Dissolved 1.10.5µg/L

3.72 <0.05 <0.05 <0.05 <0.05 <0.05 0.32Cobalt Dissolved <0.050.05µg/L

3.3 2.0 0.3 0.4 0.7 0.4 1.7Copper Dissolved 0.70.2µg/L

677 22 25 21 21 <10 76Iron Dissolved 1410µg/L

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Lead Dissolved <0.050.05µg/L

<0.5 <0.5 0.5 0.5 <0.5 1.6 <0.5Lithium Dissolved 1.20.5µg/L

4820 10100 13000 3970 3210 9670 5860Magnesium Dissolved 931050µg/L

1510 18 <1 2 5 <1 1170Manganese Dissolved <11µg/L

0.05 2.38 0.67 0.16 0.12 0.14 0.07Molybdenum Dissolved 3.920.05µg/L

3.9 0.4 <0.2 2.1 0.5 0.6 0.7Nickel Dissolved <0.20.2µg/L

660 1710 462 189 223 566 2260Potassium Dissolved 134050µg/L

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Selenium Dissolved <0.50.5µg/L

0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Silver Dissolved <0.020.02µg/L

20900 13600 8680 6500 6760 33400 2540Sodium Dissolved 1280050µg/L

103 185 54.8 24.8 51.2 132 180Strontium Dissolved 90.90.1µg/L

0.03 0.01 0.01 0.02 0.02 0.01 0.01Thallium Dissolved 0.010.01µg/L

<0.05 0.58 <0.05 <0.05 <0.05 <0.05 <0.05Tin Dissolved 0.130.05µg/L

4.1 1.7 2.9 1.5 1.1 1.9 1.9Titanium Dissolved 2.30.5µg/L

<0.01 0.56 0.30 0.04 0.03 0.01 0.02Tungsten Dissolved 0.100.01µg/L

0.03 1.03 0.06 0.02 0.03 0.05 0.02Uranium Dissolved 1.090.01µg/L

0.9 2.5 11.7 <0.5 <0.5 <0.5 <0.5Vanadium Dissolved 0.70.5µg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-02

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V442894

DATE REPORTED: 2019-03-18

PROJECT: 626268 

BC CSR Omnibus Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
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MW15-1D-

190301

MW15-1S-

190301

MW18-06D-

190228

MW15-2D-

190228

MW15-2S-

190228 MW15-3-190228 MW15-4-190228 MW15-5-190301SAMPLE DESCRIPTION:

WaterWaterWater Water Water Water Water WaterSAMPLE TYPE:

2019-02-282019-03-01 2019-02-28 2019-02-282019-03-01 2019-02-28 2019-03-01 2019-02-28DATE SAMPLED:

99404399940431 9940433 9940434 9940435 9940436 9940437 9940438G / S RDLUnitParameter

2 4 4 2 <2 <2 5Zinc Dissolved 32µg/L

66300 123000 122000 43300 52700 121000 80800Hardness (calc) 125000100ug CaCO3/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-02

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V442894

DATE REPORTED: 2019-03-18

PROJECT: 626268 

BC CSR Omnibus Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 10 of 22



MW19-07D-

190301

MW18-06S-

190228 MW19-A-190301

MW19-07S-

190228

MW19-08D-

190301

MW19-09S-

190228SAMPLE DESCRIPTION:

WaterWaterWater Water Water WaterSAMPLE TYPE:

2019-03-012019-03-01 2019-03-01 2019-02-282019-02-28 2019-02-28DATE SAMPLED:

9940440 9940441 9940442 9940443 9940445 9940446G / S RDLUnitParameter

2 6 6 876 9 73Aluminum Dissolved 2µg/L

0.3 0.9 0.9 2.0 0.2 0.5Antimony Dissolved 0.2µg/L

0.8 2.2 2.1 3.2 1.1 0.8Arsenic Dissolved 0.1µg/L

29.3 14.7 14.6 13.5 24.7 16.7Barium Dissolved 0.2µg/L

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01Beryllium Dissolved 0.01µg/L

17 36 35 14 16 10Boron Dissolved 2µg/L

0.01 0.03 0.04 0.02 0.05 0.03Cadmium Dissolved 0.01µg/L

35900 53800 54300 84400 56200 35000Calcium Dissolved 50µg/L

<0.5 <0.5 <0.5 14.0 <0.5 0.7Chromium Dissolved 0.5µg/L

0.07 2.27 2.36 0.38 2.45 1.11Cobalt Dissolved 0.05µg/L

0.5 2.9 2.6 9.3 1.3 1.9Copper Dissolved 0.2µg/L

<10 49 20 17 16 17Iron Dissolved 10µg/L

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05Lead Dissolved 0.05µg/L

2.5 2.0 1.5 0.5 1.8 9.4Lithium Dissolved 0.5µg/L

9340 11200 11400 83 12600 2890Magnesium Dissolved 50µg/L

71 1400 1420 <1 1310 125Manganese Dissolved 1µg/L

10.0 15.8 15.7 4.80 10.5 1.72Molybdenum Dissolved 0.05µg/L

<0.2 5.4 5.4 2.9 4.9 3.5Nickel Dissolved 0.2µg/L

1630 1730 1800 4870 2710 2320Potassium Dissolved 50µg/L

0.8 0.6 0.6 1.1 0.5 <0.5Selenium Dissolved 0.5µg/L

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02Silver Dissolved 0.02µg/L

17200 40500 41600 51800 23600 18000Sodium Dissolved 50µg/L

104 161 163 228 230 199Strontium Dissolved 0.1µg/L

0.02 0.02 0.02 0.02 0.02 0.02Thallium Dissolved 0.01µg/L

<0.05 0.36 0.38 1.75 0.79 0.31Tin Dissolved 0.05µg/L

1.8 1.9 2.1 1.4 2.9 1.6Titanium Dissolved 0.5µg/L

0.65 <0.01 0.12 0.44 0.14 0.08Tungsten Dissolved 0.01µg/L

2.11 2.14 2.17 0.03 1.19 0.58Uranium Dissolved 0.01µg/L

<0.5 2.1 1.5 13.2 0.6 1.3Vanadium Dissolved 0.5µg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-02

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V442894

DATE REPORTED: 2019-03-18

PROJECT: 626268 

BC CSR Omnibus Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 11 of 22



MW19-07D-

190301

MW18-06S-

190228 MW19-A-190301

MW19-07S-

190228

MW19-08D-

190301

MW19-09S-

190228SAMPLE DESCRIPTION:

WaterWaterWater Water Water WaterSAMPLE TYPE:

2019-03-012019-03-01 2019-03-01 2019-02-282019-02-28 2019-02-28DATE SAMPLED:

9940440 9940441 9940442 9940443 9940445 9940446G / S RDLUnitParameter

<2 4 4 3 5 114Zinc Dissolved 2µg/L

128000 180000 183000 211000 192000 99300Hardness (calc) 100ug CaCO3/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-02

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V442894

DATE REPORTED: 2019-03-18

PROJECT: 626268 

BC CSR Omnibus Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 12 of 22



CCME BTEX/F1-F2 (Water)

F2 (C10-C16) 70763 W-MS1 14700 14700 0.0% < 200 107% 80% 120% 83% 70% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

LEPH in Water Low Level

Naphthalene 70763 W-MS1 1.07 1.16 8.1% < 0.05 105% 80% 120% 87% 50% 130%

Quinoline 70763 W-MS1 1.42 1.42 0.0% < 0.05 100% 80% 120% 113% 50% 130%

Acenaphthylene 70763 W-MS1 1.37 1.39 1.4% < 0.02 101% 80% 120% 110% 50% 130%

Acenaphthene 70763 W-MS1 1.29 1.35 4.5% < 0.02 99% 80% 120% 103% 50% 130%

Fluorene
 

70763 W-MS1 1.39 1.34 3.7% < 0.02 99% 80% 120% 111% 50% 130%

Phenanthrene 70763 W-MS1 1.43 1.49 4.1% < 0.04 101% 80% 120% 118% 60% 130%

Anthracene 70763 W-MS1 1.36 1.34 1.5% < 0.01 100% 80% 120% 110% 60% 130%

Acridine 70763 W-MS1 1.33 1.36 2.2% < 0.05 99% 80% 120% 107% 50% 130%

Fluoranthene 70763 W-MS1 1.50 1.56 3.9% < 0.02 99% 80% 120% 122% 60% 130%

Pyrene
 

70763 W-MS1 1.54 1.58 2.6% < 0.02 99% 80% 120% 125% 60% 130%

Benzo(a)anthracene 70763 W-MS1 1.49 1.55 3.9% < 0.01 101% 80% 120% 119% 60% 130%

Chrysene 70763 W-MS1 1.32 1.36 3.0% < 0.01 99% 80% 120% 106% 60% 130%

Benzo(b)fluoranthene 70763 W-MS1 1.56 1.54 1.3% < 0.01 105% 80% 120% 125% 60% 130%

Benzo(j)fluoranthene 70763 W-MS1 1.26 1.39 9.8% < 0.01 99% 80% 120% 101% 60% 130%

Benzo(k)fluoranthene
 

70763 W-MS1 1.57 1.46 7.3% < 0.01 98% 80% 120% 126% 60% 130%

Benzo(a)pyrene 70763 W-MS1 1.40 1.38 1.4% < 0.01 101% 80% 120% 112% 60% 130%

Indeno(1,2,3-c,d)pyrene 70763 W-MS1 1.28 1.31 2.3% < 0.01 104% 80% 120% 103% 60% 130%

Dibenzo(a,h)anthracene 70763 W-MS1 1.31 1.35 3.0% < 0.01 104% 80% 120% 105% 60% 130%

Benzo(g,h,i)perylene 70763 W-MS1 1.20 1.24 3.3% < 0.01 104% 80% 120% 96% 60% 130%

1-Methylnaphthalene
 

70763 W-MS1 1.09 1.18 7.9% < 0.05 103% 80% 120% 88% 50% 130%

2-Methylnaphthalene 70763 W-MS1 1.03 1.08 4.7% < 0.05 104% 80% 120% 82% 50% 130%

EPH C10-C19 70763 W-MS1 24400 25000 2.4% < 200 103% 70% 130% 98% 70% 130%

Naphthalene - d8 70763 W-MS1 108 119 9.7% 105% 80% 120% 108% 50% 130%

2-Fluorobiphenyl 70763 W-MS1 110 115 4.4% 103% 80% 120% 110% 50% 130%

P-Terphenyl - d14
 

70763 W-MS1 110 120 8.7% 104% 80% 120% 110% 60% 130%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Polyaromatic Hydrocarbons in Water Low Level

Naphthalene 70792 W-MS1 1.27 1.21 4.8% < 0.05 98% 80% 120% 104% 50% 130%

Quinoline 70792 W-MS1 1.32 1.30 1.5% < 0.05 100% 80% 120% 106% 50% 130%

Acenaphthylene 70792 W-MS1 1.21 1.22 0.8% < 0.02 100% 80% 120% 97% 50% 130%

Acenaphthene 70792 W-MS1 1.24 1.24 0.0% < 0.02 100% 80% 120% 99% 50% 130%

Fluorene
 

70792 W-MS1 1.15 1.22 5.9% < 0.02 98% 80% 120% 92% 50% 130%

Phenanthrene 70792 W-MS1 1.31 1.33 1.5% < 0.04 102% 80% 120% 105% 60% 130%

Anthracene 70792 W-MS1 1.29 1.32 2.3% < 0.01 98% 80% 120% 103% 60% 130%

Acridine 70792 W-MS1 1.32 1.33 0.8% < 0.05 100% 80% 120% 106% 50% 130%

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V442894

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268 

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Mar 18, 2019 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V3) Page 13 of 22

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Fluoranthene 70792 W-MS1 1.34 1.34 0.0% < 0.02 100% 80% 120% 107% 60% 130%

Pyrene
 

70792 W-MS1 1.38 1.38 0.0% < 0.02 101% 80% 120% 111% 60% 130%

Benzo(a)anthracene 70792 W-MS1 1.34 1.39 3.7% < 0.01 100% 80% 120% 107% 60% 130%

Chrysene 70792 W-MS1 1.30 1.27 2.3% < 0.01 99% 80% 120% 104% 60% 130%

Benzo(b)fluoranthene 70792 W-MS1 1.20 1.27 5.7% < 0.01 101% 80% 120% 96% 60% 130%

Benzo(j)fluoranthene 70792 W-MS1 1.22 1.39 13.0% < 0.01 97% 80% 120% 98% 60% 130%

Benzo(k)fluoranthene
 

70792 W-MS1 1.29 1.24 4.0% < 0.01 97% 80% 120% 103% 60% 130%

Benzo(a)pyrene 70792 W-MS1 1.33 1.30 2.3% < 0.01 99% 80% 120% 107% 60% 130%

Indeno(1,2,3-c,d)pyrene 70792 W-MS1 1.36 1.28 6.1% < 0.01 100% 80% 120% 109% 60% 130%

Dibenzo(a,h)anthracene 70792 W-MS1 1.26 1.33 5.4% < 0.01 101% 80% 120% 101% 60% 130%

Benzo(g,h,i)perylene 70792 W-MS1 1.36 1.37 0.7% < 0.01 101% 80% 120% 109% 60% 130%

1-Methylnaphthalene
 

70792 W-MS1 1.17 1.18 0.9% < 0.05 100% 80% 120% 93% 50% 130%

2-Methylnaphthalene 70792 W-MS1 1.04 1.05 1.0% < 0.05 101% 80% 120% 83% 50% 130%

Naphthalene - d8 70792 W-MS1 105 109 3.7% 100% 80% 120% 105% 50% 130%

2-Fluorobiphenyl 70792 W-MS1 99 101 2.0% 96% 80% 120% 99% 50% 130%

P-Terphenyl - d14 70792 W-MS1 106 107 0.9% 99% 80% 120% 106% 60% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V442894

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268 

Trace Organics Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Mar 18, 2019 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V3) Page 14 of 22

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



BC CSR Omnibus Dissolved Metals

Aluminum Dissolved 9940431 101 102 0.8% < 2 98% 90% 110% 107% 90% 110%

Antimony Dissolved 9940431 <0.2 <0.2 NA < 0.2 103% 90% 110% 102% 90% 110%

Arsenic Dissolved 9940431 0.6 0.6 1.0% < 0.1 95% 90% 110% 101% 90% 110%

Barium Dissolved 9940431 28.8 29.3 1.6% < 0.2 98% 90% 110% 100% 90% 110%

Beryllium Dissolved
 

9940431 0.01 0.01 NA < 0.01 91% 90% 110% 94% 90% 110%

Boron Dissolved 9940431 6 6 NA < 2 90% 90% 110% 101% 90% 110%

Cadmium Dissolved 9940431 0.07 0.07 0.4% < 0.01 99% 90% 110% 100% 90% 110%

Calcium Dissolved 9940431 18600 18600 0.1% < 50 102% 90% 110% 106% 90% 110%

Chromium Dissolved 9940431 <0.5 0.5 NA < 0.5 91% 90% 110% 101% 90% 110%

Cobalt Dissolved
 

9940431 3.72 3.61 3.1% < 0.05 91% 90% 110% 104% 90% 110%

Copper Dissolved 9940431 3.3 3.1 5.4% < 0.2 91% 90% 110% 105% 90% 110%

Iron Dissolved 9940431 677 709 4.5% < 10 90% 90% 110% 107% 90% 110%

Lead Dissolved 9940431 <0.05 <0.05 NA < 0.05 99% 90% 110% 102% 90% 110%

Lithium Dissolved 9940431 <0.5 <0.5 NA < 0.5 90% 90% 110%

Magnesium Dissolved
 

9940431 4820 4850 0.6% < 50 102% 90% 110% 103% 90% 110%

Manganese Dissolved 9940431 1510 1520 0.5% < 1 105% 90% 110% 105% 90% 110%

Molybdenum Dissolved 9940431 0.05 0.06 NA < 0.05 92% 90% 110% 103% 90% 110%

Nickel Dissolved 9940431 3.9 3.8 1.5% < 0.2 91% 90% 110% 105% 90% 110%

Potassium Dissolved 9940431 660 660 0.0% < 50 95% 90% 110% 99% 90% 110%

Selenium Dissolved
 

9940431 <0.5 <0.5 NA < 0.5 92% 90% 110% 103% 90% 110%

Silver Dissolved 9940431 0.03 <0.02 NA < 0.02 107% 90% 110%

Sodium Dissolved 9940431 20900 20800 0.5% < 50 98% 90% 110% 100% 90% 110%

Strontium Dissolved 9940431 103 106 2.1% < 0.1 102% 90% 110% 102% 90% 110%

Thallium Dissolved 9940431 0.03 0.03 NA < 0.01 103% 90% 110% 102% 90% 110%

Tin Dissolved
 

9940431 <0.05 <0.05 NA < 0.05 101% 90% 110%

Titanium Dissolved 9940431 4.1 4.0 3.0% < 0.5 100% 90% 110%

Tungsten Dissolved 9940431 <0.01 <0.01 NA < 0.01 101% 90% 110%

Uranium Dissolved 9940431 0.03 0.03 NA < 0.01 99% 90% 110% 101% 90% 110%

Vanadium Dissolved 9940431 0.9 0.9 NA < 0.5 92% 90% 110% 95% 90% 110%

Zinc Dissolved
 

9940431 2 <2 NA < 2 92% 90% 110% 100% 90% 110%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V442894

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268 

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Mar 18, 2019 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V3) Page 15 of 22

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Trace Organics Analysis

Methyl tert-butyl ether (MTBE) ORG-180-5130 EPA SW-846 8260 GC/MS/FID

Benzene ORG-180-5130 EPA SW-846 8260 GC/MS/FID

Ethylbenzene ORG-180-5130 EPA SW-846 8260 GC/MS/FID

Toluene ORG-180-5130 EPA SW-846 8260 GC/MS/FID

m&p-Xylene ORG-180-5130 EPA SW-846 8260 GC/MS/FID

o-Xylene ORG-180-5130 EPA SW-846 8260 GC/MS/FID

Styrene ORG-180-5130 EPA SW-846 8260 GC/MS/FID

F1 (C6-C10) ORG-180-5130 CCME Tier 1 Method GC/MS/FID

F1 minus BTEX (C6-C10) ORG-180-5130 CCME Tier 1 Method GC/MS/FID

Bromofluorobenzene GC/MS

Dibromofluoromethane GC/MS

Toluene - d8 GC/MS

VH ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

VPH ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

F2 (C10-C16) ORG-180-5134 CCME Tier 1 Method GC/FID

Bromofluorobenzene EPA SW-846 8260 GC/MS

Dibromofluoromethane EPA SW-846 8260 GC/MS

Toluene - d8 EPA SW-846 8260 GC/MS

Naphthalene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Quinoline ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthylene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluorene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Phenanthrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Anthracene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acridine ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Pyrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(a)anthracene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Chrysene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(b)fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(j)fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(k)fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(a)pyrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V442894

Method Summary

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268 

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com
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Indeno(1,2,3-c,d)pyrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Dibenzo(a,h)anthracene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(g,h,i)perylene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

1-Methylnaphthalene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

2-Methylnaphthalene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

EPH C10-C19 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

LEPH C10-C19 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

Naphthalene - d8
Modified form BCMOE Lab Manual 
Section D (PAH)

GC/MS

2-Fluorobiphenyl ORG-180-5133
Modified form BCMOE Lab Manual 
Section D (PAH)

GC/MS

P-Terphenyl - d14 ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Naphthalene - d8 GC/MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V442894

Method Summary

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268 

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

METHOD SUMMARY (V3) Page 17 of 22



Water Analysis

Aluminum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Antimony Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Arsenic Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Barium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Beryllium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Boron Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cadmium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Calcium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Chromium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cobalt Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Copper Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Iron Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Lead Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Lithium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Magnesium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Manganese Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Molybdenum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Nickel Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Potassium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Selenium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Silver Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Sodium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Strontium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Thallium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Tin Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Titanium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Tungsten Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V442894

Method Summary

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268 

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com
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Uranium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Vanadium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Zinc Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V442894

Method Summary

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268 

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com
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CLIENT NAME: SNC - LAVALIN INC.
#202-890 CRACE STREET
NANAIMO, BC   V9R2T3    
(250) 756-3527

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Dana Solari, Lab ReporterTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 25

Mar 18, 2019

VERSION*: 2

Should you require any information regarding this analysis please contact your client services representative at (778) 452-4000

19V445538AGAT WORK ORDER:

ATTENTION TO: Ian Mace

PROJECT: 626268

Laboratories (V2) Page 1 of 25

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 2:      Sample receipt temperature 1°C. Version 2 issued March 18, 2019 to report F2-F4 on sample 'TP19-57-04'. Version 2 is an amendment 
to Version 1. 

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



TP19-57-04SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

2019-03-11DATE SAMPLED:

9958545G / S RDLUnitParameter

<0.1Methyl tert-butyl ether (MTBE) 0.1µg/g

<0.005Benzene 0.005µg/g

<0.05Toluene 0.05µg/g

0.01Ethylbenzene 0.01µg/g

<0.02m&p-Xylene 0.02µg/g

<0.02o-Xylene 0.02µg/g

<0.05Styrene 0.05µg/g

<10F1 (C6-C10) 10µg/g

<10F1 minus BTEX (C6-C10) 10µg/g

197F2 (C10-C16) 20µg/g

808F3 (C16-C34) 20µg/g

205F4 (C34-C50) 20µg/g

12.0Moisture 0.5%

<10VH 10µg/g

<10VPH 10µg/g

<0.05Total Xylenes 0.05µg/g

Acceptable LimitsUnitSurrogate

102Bromofluorobenzene % 60-140

106Dibromofluoromethane % 60-140

122Toluene - d8 % 60-140

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-12

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V445538

DATE REPORTED: 2019-03-18

PROJECT: 626268

CCME BTEX/F1-F4 (Soil)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 2 of 25



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-12

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V445538

DATE REPORTED: 2019-03-18

PROJECT: 626268

CCME BTEX/F1-F4 (Soil)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9958545 Results are based on the dry weight of the sample.
The C6-C10 (F1) fraction is calculated using toluene response factor.
The C10 - C16 (F2), C16 - C34 (F3), and C34 - C50 (F4) fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons (F4g) are not included in and cannot be added to the Total C6-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that 
hydrocarbons >C50 are present.
Quality control data is available upon request.
Assistance in the interpretation of data is available upon request.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC6 and nC10 response factors are within 30% of Toluene response factor.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
The chromatogram has returned to baseline by the retention time of nC50.
Extraction and holding times were met for this sample.
Sample container inappropriate as per analysis requirements for BTEX/VPH.
Soil sample is visibly heterogeneous.

Analysis performed at AGAT Vancouver (unless marked by *)

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 3 of 25



TP19-57-05SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

2019-03-11DATE SAMPLED:

9958546G / S RDLUnitParameter

42F2 (C10-C16) 20µg/g

71F3 (C16-C34) 20µg/g

<20F4 (C34-C50) 20µg/g

15.0Moisture 0.5%

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME (IL) (Van)
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9958546 Results are based on the dry weight of the sample.
The C10 - C16 (F2), C16 - C34 (F3), and C34 - C50 (F4) fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons (F4g) are not included in and cannot be added to the Total C6-C50, and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that 
hydrocarbons >C50 are present.
Quality control data is available upon request.
Assistance in the interpretation of data is available upon request.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
The chromatogram has returned to baseline by the retention time of nC50.
Extraction and holding times were met for this sample.

 

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-12

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V445538

DATE REPORTED: 2019-03-18

PROJECT: 626268

CCME F2-F4 (Soil)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 4 of 25



TP19-57-04SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

2019-03-11DATE SAMPLED:

9958545G / S RDLUnitParameter

49.3Naphthalene 0.5µg/g

32.82-Methylnaphthalene 0.5µg/g

23.81-Methylnaphthalene 0.5µg/g

<0.5Acenaphthylene 0.5µg/g

8.71Acenaphthene 0.5µg/g

15.5Fluorene 2µg/g

52.7Phenanthrene 2µg/g

17.8Anthracene 0.4µg/g

18.6Fluoranthene 1µg/g

24.8Pyrene 1µg/g

12.6Benzo(a)anthracene 3µg/g

13.5Chrysene 0.5µg/g

4.65Benzo(b)fluoranthene 0.2µg/g

3.46Benzo(j)fluoranthene 0.2µg/g

3.02Benzo(k)fluoranthene 0.2µg/g

9.09Benzo(a)pyrene 0.3µg/g

3.07Indeno(1,2,3-c,d)pyrene 0.2µg/g

0.864Dibenzo(a,h)anthracene 0.5µg/g

3.02Benzo(g,h,i)perylene 0.5µg/g

0.24Quinoline 0.05µg/g

144IACR CCME (Soil) 0.6

12.8B[a]P TPE (Soil) 0.05µg/g

400EPH C10-C19 20µg/g

692EPH C19-C32 20µg/g

400LEPH C10-C19 20µg/g

634HEPH C19-C32 20µg/g

8.11Benzo(b+j)fluoranthene 0.05µg/g

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-12

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V445538

DATE REPORTED: 2019-03-18

PROJECT: 626268

LEPH/HEPH in Soil Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 5 of 25



TP19-57-04SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

2019-03-11DATE SAMPLED:

Acceptable Limits 9958545UnitSurrogate

88Naphthalene - d8 % 50-130

912-Fluorobiphenyl % 50-130

109P-Terphenyl - d14 % 60-130

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9958545 Results are based on dry weight of sample.
LEPH & HEPH results have been corrected for PAH contributions.
Soil sample is visibly heterogeneous.
PAH detection limits increased due to sample dilution.

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-12

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V445538

DATE REPORTED: 2019-03-18

PROJECT: 626268

LEPH/HEPH in Soil Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 6 of 25



TP19-57-05 TP19-60-01TP19-58-01 TP19-58-02 TP19-58-03 TP19-59-01 TP19-59-04SAMPLE DESCRIPTION:

SoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

2019-03-112019-03-11 2019-03-112019-03-11 2019-03-11 2019-03-11 2019-03-11DATE SAMPLED:

99585569958546 RDL 9958547 9958548 9958549 9958552 9958555G / S RDLUnitParameter

8.94 0.005 <0.005 <0.005 <0.005 <0.005 <0.005Naphthalene <0.0050.05µg/g

5.27 0.005 <0.005 <0.005 <0.005 <0.005 <0.0052-Methylnaphthalene <0.0050.05µg/g

4.08 0.005 <0.005 <0.005 <0.005 <0.005 <0.0051-Methylnaphthalene <0.0050.05µg/g

<0.05 0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthylene <0.0050.05µg/g

0.88 0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthene <0.0050.05µg/g

1.3 0.02 <0.02 <0.02 <0.02 <0.02 <0.02Fluorene <0.020.2µg/g

4.6 0.02 <0.02 <0.02 <0.02 <0.02 <0.02Phenanthrene <0.020.2µg/g

1.46 0.004 <0.004 <0.004 <0.004 <0.004 <0.004Anthracene <0.0040.04µg/g

1.1 0.01 <0.01 <0.01 <0.01 <0.01 <0.01Fluoranthene <0.010.1µg/g

1.4 0.01 <0.01 <0.01 <0.01 <0.01 <0.01Pyrene <0.010.1µg/g

0.6 0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo(a)anthracene <0.030.3µg/g

0.5 0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chrysene <0.050.5µg/g

0.2 0.02 <0.02 <0.02 <0.02 <0.02 <0.02Benzo(b)fluoranthene <0.020.2µg/g

<0.2 0.02 <0.02 <0.02 <0.02 <0.02 <0.02Benzo(j)fluoranthene <0.020.2µg/g

<0.2 0.02 <0.02 <0.02 <0.02 <0.02 <0.02Benzo(k)fluoranthene <0.020.2µg/g

0.4 0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo(a)pyrene <0.030.3µg/g

0.2 0.02 <0.02 <0.02 <0.02 <0.02 <0.02Indeno(1,2,3-c,d)pyrene <0.020.2µg/g

0.15 0.005 <0.005 <0.005 <0.005 <0.005 <0.005Dibenzo(a,h)anthracene <0.0050.05µg/g

<0.5 0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo(g,h,i)perylene <0.050.5µg/g

<0.5 0.05 <0.05 <0.05 <0.05 <0.05 <0.05Quinoline <0.050.5µg/g

7 0.6 <0.6 <0.6 <0.6 <0.6 <0.6IACR CCME (Soil) <0.66

0.7 0.05 <0.05 <0.05 <0.05 <0.05 <0.05B[a]P TPE (Soil) <0.050.5µg/g

0.20 0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo(b+j)fluoranthene <0.050.05µg/g

Acceptable LimitsUnitSurrogate

99 93 103 100 101 99Naphthalene - d8 105% 50-130

100 89 90 92 90 1022-Fluorobiphenyl 103% 50-130

103 107 103 107 103 103P-Terphenyl - d14 105% 60-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-12

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V445538

DATE REPORTED: 2019-03-18

PROJECT: 626268

Polyaromatic Hydrocarbons in Soil Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 7 of 25



TP19-60-03TP19-60-02 TP19-62-02TP19-60-04 TP19-61-01 TP19-61-02 TP19-61-04 TP19-62-01SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

2019-03-112019-03-11 2019-03-11 2019-03-112019-03-11 2019-03-11 2019-03-11 2019-03-11DATE SAMPLED:

99585659958557 9958558 9958559 9958560 9958561 9958563 9958564G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Naphthalene <0.0050.005µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0052-Methylnaphthalene <0.0050.005µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0051-Methylnaphthalene <0.0050.005µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthylene <0.0050.005µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthene <0.0050.005µg/g

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Fluorene <0.020.02µg/g

<0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02Phenanthrene <0.020.02µg/g

<0.004 <0.004 <0.004 0.008 <0.004 <0.004 <0.004Anthracene <0.0040.004µg/g

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Fluoranthene <0.010.01µg/g

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Pyrene <0.010.01µg/g

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo(a)anthracene <0.030.03µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chrysene <0.050.05µg/g

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Benzo(b)fluoranthene <0.020.02µg/g

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Benzo(j)fluoranthene <0.020.02µg/g

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Benzo(k)fluoranthene <0.020.02µg/g

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo(a)pyrene <0.030.03µg/g

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Indeno(1,2,3-c,d)pyrene <0.020.02µg/g

<0.005 <0.005 0.011 <0.005 0.005 <0.005 <0.005Dibenzo(a,h)anthracene <0.0050.005µg/g

<0.05 <0.05 <0.05 0.10 <0.05 <0.05 <0.05Benzo(g,h,i)perylene <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Quinoline <0.050.05µg/g

<0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6IACR CCME (Soil) <0.60.6

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05B[a]P TPE (Soil) <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo(b+j)fluoranthene <0.050.05µg/g

Acceptable LimitsUnitSurrogate

104 107 106 115 105 109 106Naphthalene - d8 110% 50-130

96 97 93 109 102 110 1042-Fluorobiphenyl 96% 50-130

104 110 103 110 108 111 112P-Terphenyl - d14 115% 60-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-12

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V445538

DATE REPORTED: 2019-03-18

PROJECT: 626268

Polyaromatic Hydrocarbons in Soil Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 8 of 25



TP19-63-03TP19-63-02 TP19-64-05TP19-63-04 TP19-63-05 TP19-64-01 TP19-64-03 TP19-64-04SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

2019-03-112019-03-11 2019-03-11 2019-03-112019-03-11 2019-03-11 2019-03-11 2019-03-11DATE SAMPLED:

99585769958568 9958569 9958570 9958571 9958572 9958574 9958575G / S RDLUnitParameter

0.057 0.059 0.081 <0.005 0.005 0.030 0.009Naphthalene <0.0050.005µg/g

0.062 0.062 0.086 <0.005 <0.005 0.034 0.0112-Methylnaphthalene <0.0050.005µg/g

0.089 0.084 0.105 0.005 0.008 0.043 0.0171-Methylnaphthalene <0.0050.005µg/g

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthylene <0.0050.005µg/g

0.035 0.033 0.042 <0.005 <0.005 0.022 0.008Acenaphthene <0.0050.005µg/g

0.04 0.04 0.05 <0.02 <0.02 0.03 <0.02Fluorene <0.020.02µg/g

0.32 0.28 0.36 0.02 0.04 0.20 0.08Phenanthrene <0.020.02µg/g

0.089 0.074 0.093 0.009 0.012 0.058 0.021Anthracene <0.0040.004µg/g

0.15 0.13 0.16 0.01 0.02 0.11 0.05Fluoranthene <0.010.01µg/g

0.19 0.17 0.20 0.01 0.02 0.14 0.06Pyrene 0.010.01µg/g

0.10 0.09 0.11 <0.03 <0.03 0.06 <0.03Benzo(a)anthracene <0.030.03µg/g

0.09 0.08 0.10 <0.05 <0.05 0.05 <0.05Chrysene <0.050.05µg/g

0.04 0.03 0.04 <0.02 <0.02 0.02 <0.02Benzo(b)fluoranthene <0.020.02µg/g

0.02 0.02 0.02 <0.02 <0.02 <0.02 <0.02Benzo(j)fluoranthene <0.020.02µg/g

0.03 0.02 0.02 <0.02 <0.02 <0.02 <0.02Benzo(k)fluoranthene <0.020.02µg/g

0.07 0.05 0.07 <0.03 <0.03 0.04 <0.03Benzo(a)pyrene <0.030.03µg/g

0.02 0.02 0.02 <0.02 <0.02 <0.02 <0.02Indeno(1,2,3-c,d)pyrene <0.020.02µg/g

0.014 0.013 0.015 <0.005 <0.005 <0.005 <0.005Dibenzo(a,h)anthracene <0.0050.005µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo(g,h,i)perylene <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Quinoline <0.050.05µg/g

1.1 0.9 1.1 <0.6 <0.6 <0.6 <0.6IACR CCME (Soil) <0.60.6

0.10 0.08 0.10 <0.05 <0.05 0.05 <0.05B[a]P TPE (Soil) <0.050.05µg/g

0.06 0.05 0.06 <0.05 <0.05 <0.05 <0.05Benzo(b+j)fluoranthene <0.050.05µg/g

Acceptable LimitsUnitSurrogate

114 109 108 102 111 99 107Naphthalene - d8 100% 50-130

114 105 116 105 104 104 1052-Fluorobiphenyl 106% 50-130

114 111 118 115 113 124 126P-Terphenyl - d14 118% 60-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-12

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V445538

DATE REPORTED: 2019-03-18

PROJECT: 626268

Polyaromatic Hydrocarbons in Soil Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
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TP19-65-03TP19-65-01 TP19-65-04SAMPLE DESCRIPTION:

SoilSoilSoilSAMPLE TYPE:

2019-03-11 2019-03-112019-03-11DATE SAMPLED:

9958577 9958579 9958580G / S RDLUnitParameter

<0.005 <0.005 <0.005Naphthalene 0.005µg/g

<0.005 <0.005 <0.0052-Methylnaphthalene 0.005µg/g

<0.005 <0.005 <0.0051-Methylnaphthalene 0.005µg/g

<0.005 <0.005 <0.005Acenaphthylene 0.005µg/g

<0.005 <0.005 <0.005Acenaphthene 0.005µg/g

<0.02 <0.02 <0.02Fluorene 0.02µg/g

0.02 <0.02 <0.02Phenanthrene 0.02µg/g

0.007 <0.004 <0.004Anthracene 0.004µg/g

0.01 <0.01 <0.01Fluoranthene 0.01µg/g

0.01 <0.01 <0.01Pyrene 0.01µg/g

<0.03 <0.03 <0.03Benzo(a)anthracene 0.03µg/g

<0.05 <0.05 <0.05Chrysene 0.05µg/g

<0.02 <0.02 <0.02Benzo(b)fluoranthene 0.02µg/g

<0.02 <0.02 <0.02Benzo(j)fluoranthene 0.02µg/g

<0.02 <0.02 <0.02Benzo(k)fluoranthene 0.02µg/g

<0.03 <0.03 <0.03Benzo(a)pyrene 0.03µg/g

<0.02 <0.02 <0.02Indeno(1,2,3-c,d)pyrene 0.02µg/g

<0.005 <0.005 <0.005Dibenzo(a,h)anthracene 0.005µg/g

<0.05 <0.05 <0.05Benzo(g,h,i)perylene 0.05µg/g

<0.05 <0.05 <0.05Quinoline 0.05µg/g

<0.6 <0.6 <0.6IACR CCME (Soil) 0.6

<0.05 <0.05 <0.05B[a]P TPE (Soil) 0.05µg/g

<0.05 <0.05 <0.05Benzo(b+j)fluoranthene 0.05µg/g

Acceptable LimitsUnitSurrogate

110 99 112Naphthalene - d8 % 50-130

108 106 1102-Fluorobiphenyl % 50-130

127 117 127P-Terphenyl - d14 % 60-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-12

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V445538

DATE REPORTED: 2019-03-18

PROJECT: 626268

Polyaromatic Hydrocarbons in Soil Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
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Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-12

Certificate of Analysis

ATTENTION TO: Ian MaceCLIENT NAME: SNC - LAVALIN INC.

AGAT WORK ORDER: 19V445538

DATE REPORTED: 2019-03-18

PROJECT: 626268

Polyaromatic Hydrocarbons in Soil Low Level

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9958546 Results are based on dry weight of sample.
PAH detection limits increased due to sample dilution.
Soil sample is visibly heterogeneous.

9958547-9958580 Results are based on dry weight of sample.
Soil sample is visibly heterogeneous.

Analysis performed at AGAT Vancouver (unless marked by *)

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 11 of 25



LEPH/HEPH in Soil Low Level

Naphthalene 70767 9956263 <0.005 <0.005 NA < 0.005 105% 80% 120% 105% 50% 130%

2-Methylnaphthalene 70767 9956263 <0.005 <0.005 NA < 0.005 104% 80% 120% 99% 50% 130%

1-Methylnaphthalene 70767 9956263 <0.005 <0.005 NA < 0.005 103% 80% 120% 107% 50% 130%

Acenaphthylene 70767 9956263 <0.005 <0.005 NA < 0.005 101% 80% 120% 98% 50% 130%

Acenaphthene
 

70767 9956263 <0.005 <0.005 NA < 0.005 99% 80% 120% 97% 50% 130%

Fluorene 70767 9956263 <0.02 <0.02 NA < 0.02 99% 80% 120% 98% 50% 130%

Phenanthrene 70767 9956263 <0.02 <0.02 NA < 0.02 101% 80% 120% 102% 60% 130%

Anthracene 70767 9956263 <0.004 <0.004 NA < 0.004 100% 80% 120% 105% 60% 130%

Fluoranthene 70767 9956263 <0.01 <0.01 NA < 0.01 99% 80% 120% 106% 60% 130%

Pyrene
 

70767 9956263 <0.01 <0.01 NA < 0.01 99% 80% 120% 101% 60% 130%

Benzo(a)anthracene 70767 9956263 <0.03 <0.03 NA < 0.03 101% 80% 120% 104% 60% 130%

Chrysene 70767 9956263 <0.05 <0.05 NA < 0.05 99% 80% 120% 106% 60% 130%

Benzo(b)fluoranthene 70767 9956263 <0.02 <0.02 NA < 0.02 105% 80% 120% 98% 60% 130%

Benzo(j)fluoranthene 70767 9956263 <0.02 <0.02 NA < 0.02 99% 80% 120% 111% 60% 130%

Benzo(k)fluoranthene
 

70767 9956263 <0.02 <0.02 NA < 0.02 98% 80% 120% 104% 60% 130%

Benzo(a)pyrene 70767 9956263 <0.03 <0.03 NA < 0.03 101% 80% 120% 103% 60% 130%

Indeno(1,2,3-c,d)pyrene 70767 9956263 <0.02 <0.02 NA < 0.02 104% 80% 120% 106% 60% 130%

Dibenzo(a,h)anthracene 70767 9956263 <0.005 <0.005 NA < 0.005 104% 80% 120% 106% 60% 130%

Benzo(g,h,i)perylene 70767 9956263 <0.05 <0.05 NA < 0.05 104% 80% 120% 109% 60% 130%

Quinoline
 

70767 9956263 <0.05 <0.05 NA < 0.05 100% 80% 120% 112% 50% 130%

EPH C10-C19 70769 9955797 <20 <20 NA < 20 101% 70% 130% 94% 65% 120%

EPH C19-C32 70769 9955797 <20 <20 NA < 20 103% 70% 130% 105% 80% 120%

Naphthalene - d8 70767 9956263 96 97 1.0% 105% 80% 120% 107% 50% 130%

2-Fluorobiphenyl 70767 9956263 94 94 0.0% 103% 80% 120% 105% 50% 130%

P-Terphenyl - d14
 

70767 9956263 97 103 6.0% 104% 80% 120% 105% 60% 130%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

CCME BTEX/F1-F4 (Soil)

Methyl tert-butyl ether (MTBE) 70772 9958545 <0.1 <0.1 NA < 0.1 98% 80% 120% 103% 60% 140%

Benzene 70772 9958545 <0.005 <0.005 NA < 0.005 100% 80% 120% 95% 60% 140%

Toluene 70772 9958545 <0.05 <0.05 NA < 0.05 100% 80% 120% 107% 60% 140%

Ethylbenzene 70772 9958545 0.01 0.01 NA < 0.01 99% 80% 120% 109% 60% 140%

m&p-Xylene
 

70772 9958545 <0.02 <0.02 NA < 0.02 99% 80% 120% 110% 60% 140%

o-Xylene 70772 9958545 <0.02 <0.02 NA < 0.02 99% 80% 120% 106% 60% 140%

Styrene 70772 9958545 <0.05 <0.05 NA < 0.05 100% 80% 120% 100% 60% 140%

F1 (C6-C10) 70772 9958545 <10 <10 NA < 10

F1 minus BTEX (C6-C10) 70772 9958545 <10 <10 NA < 10

F2 (C10-C16)
 

70767 9956263 <20 <20 NA < 20 105% 80% 120% 87% 60% 140%

F3 (C16-C34) 70767 9956263 <20 <20 NA < 20 101% 80% 120% 111% 60% 140%

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V445538

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Ian Mace

CLIENT NAME: SNC - LAVALIN INC.

PROJECT: 626268

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample
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Dup #2

UpperLower
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Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Mar 18, 2019 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



F4 (C34-C50) 70767 9956263 <20 <20 NA < 20 103% 80% 120% 112% 60% 140%

Bromofluorobenzene 70772 9958545 102 104 1.9% 101% 60% 140% 96% 60% 140%

Dibromofluoromethane 70772 9958545 106 105 0.9% 101% 60% 140% 99% 60% 140%

Toluene - d8
 

70772 9958545 122 122 0.0% 99% 60% 140% 113% 60% 140%

VH 70772 9958545 <10 <10 NA < 10

VPH 70772 9958545 <10 <10 NA < 10

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Polyaromatic Hydrocarbons in Soil Low Level

Naphthalene 70773 9958572 0.005 0.022 NA < 0.005 97% 80% 120% 101% 50% 130%

2-Methylnaphthalene 70773 9958572 <0.005 0.016 NA < 0.005 99% 80% 120% 96% 50% 130%

1-Methylnaphthalene 70773 9958572 0.008 0.020 NA < 0.005 101% 80% 120% 105% 50% 130%

Acenaphthylene 70773 9958572 <0.005 <0.005 NA < 0.005 101% 80% 120% 95% 50% 130%

Acenaphthene
 

70773 9958572 <0.005 0.007 NA < 0.005 101% 80% 120% 99% 50% 130%

Fluorene 70773 9958572 <0.02 <0.02 NA < 0.02 99% 80% 120% 82% 50% 130%

Phenanthrene 70773 9958572 0.04 0.07 NA < 0.02 101% 80% 120% 93% 60% 130%

Anthracene 70773 9958572 0.012 0.019 NA < 0.004 99% 80% 120% 98% 60% 130%

Fluoranthene 70773 9958572 0.02 0.03 NA < 0.01 96% 80% 120% 108% 60% 130%

Pyrene
 

70773 9958572 0.02 0.04 NA < 0.01 96% 80% 120% 101% 60% 130%

Benzo(a)anthracene 70773 9958572 <0.03 <0.03 NA < 0.03 101% 80% 120% 99% 60% 130%

Chrysene 70773 9958572 <0.05 <0.05 NA < 0.05 101% 80% 120% 96% 60% 130%

Benzo(b)fluoranthene 70773 9958572 <0.02 <0.02 NA < 0.02 99% 80% 120% 107% 60% 130%

Benzo(j)fluoranthene 70773 9958572 <0.02 <0.02 NA < 0.02 100% 80% 120% 95% 60% 130%

Benzo(k)fluoranthene
 

70773 9958572 <0.02 <0.02 NA < 0.02 103% 80% 120% 99% 60% 130%

Benzo(a)pyrene 70773 9958572 <0.03 <0.03 NA < 0.03 101% 80% 120% 95% 60% 130%

Indeno(1,2,3-c,d)pyrene 70773 9958572 <0.02 <0.02 NA < 0.02 101% 80% 120% 102% 60% 130%

Dibenzo(a,h)anthracene 70773 9958572 <0.005 <0.005 NA < 0.005 101% 80% 120% 94% 60% 130%

Benzo(g,h,i)perylene 70773 9958572 <0.05 <0.05 NA < 0.05 100% 80% 120% 114% 60% 130%

Quinoline
 

70773 9958572 <0.05 <0.05 NA < 0.05 102% 80% 120% 105% 50% 130%

Naphthalene - d8 70773 9958572 111 108 2.7% 98% 80% 120% 103% 50% 130%

2-Fluorobiphenyl 70773 9958572 104 108 3.8% 105% 80% 120% 102% 50% 130%

P-Terphenyl - d14 70773 9958572 113 118 4.3% 94% 80% 120% 103% 60% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Polyaromatic Hydrocarbons in Soil Low Level

Naphthalene 70770 9958279 0.009 0.008 NA < 0.005 97% 80% 120% 105% 50% 130%

2-Methylnaphthalene 70770 9958279 0.009 0.009 NA < 0.005 99% 80% 120% 88% 50% 130%

1-Methylnaphthalene 70770 9958279 0.008 0.007 NA < 0.005 101% 80% 120% 97% 50% 130%

Acenaphthylene 70770 9958279 0.008 0.008 NA < 0.005 101% 80% 120% 82% 50% 130%

Acenaphthene
 

70770 9958279 0.005 <0.005 NA < 0.005 101% 80% 120% 93% 50% 130%

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V445538
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Fluorene 70770 9958279 <0.02 <0.02 NA < 0.02 99% 80% 120% 76% 50% 130%

Phenanthrene 70770 9958279 0.09 0.06 NA < 0.02 101% 80% 120% 83% 60% 130%

Anthracene 70770 9958279 0.019 0.015 NA < 0.004 99% 80% 120% 91% 60% 130%

Fluoranthene 70770 9958279 0.18 0.12 40.0% < 0.01 96% 80% 120% 99% 60% 130%

Pyrene
 

70770 9958279 0.15 0.10 40.0% < 0.01 96% 80% 120% 105% 60% 130%

Benzo(a)anthracene 70770 9958279 0.09 0.06 NA < 0.03 101% 80% 120% 86% 60% 130%

Chrysene 70770 9958279 0.10 0.06 NA < 0.05 101% 80% 120% 92% 60% 130%

Benzo(b)fluoranthene 70770 9958279 0.10 0.07 NA < 0.02 99% 80% 120% 99% 60% 130%

Benzo(j)fluoranthene 70770 9958279 0.04 0.03 NA < 0.02 100% 80% 120% 92% 60% 130%

Benzo(k)fluoranthene
 

70770 9958279 0.05 0.03 NA < 0.02 103% 80% 120% 82% 60% 130%

Benzo(a)pyrene 70770 9958279 0.10 0.06 NA < 0.03 101% 80% 120% 87% 60% 130%

Indeno(1,2,3-c,d)pyrene 70770 9958279 0.07 0.05 NA < 0.02 101% 80% 120% 84% 60% 130%

Dibenzo(a,h)anthracene 70770 9958279 0.020 0.016 NA < 0.005 101% 80% 120% 85% 60% 130%

Benzo(g,h,i)perylene 70770 9958279 0.10 0.07 NA < 0.05 100% 80% 120% 87% 60% 130%

Quinoline
 

70770 9958279 <0.05 <0.05 NA < 0.05 102% 80% 120% 109% 50% 130%

Naphthalene - d8 70770 9958279 102 88 14.7% 98% 80% 120% 80% 50% 130%

2-Fluorobiphenyl 70770 9958279 101 93 8.2% 105% 80% 120% 89% 50% 130%

P-Terphenyl - d14 70770 9958279 103 98 5.0% 94% 80% 120% 93% 60% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

CCME F2-F4 (Soil)

F2 (C10-C16) 70796 9968359 <20 <20 NA < 20 102% 80% 120% 101% 60% 140%

F3 (C16-C34) 70796 9968359 <20 <20 NA < 20 102% 80% 120% 89% 60% 140%

F4 (C34-C50) 70796 9968359 <20 <20 NA < 20 100% 80% 120% 82% 60% 140%

Moisture 70796 9968359 6.0 6.0 0.0 < 0.5

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.
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Trace Organics Analysis

Methyl tert-butyl ether (MTBE) ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

Benzene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

Toluene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

Ethylbenzene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

m&p-Xylene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

o-Xylene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

Styrene ORG-180-5100 EPA SW-846 8260-S GC/MS/FID

F1 (C6-C10) ORG-180-5100 CCME Tier 1 Method-S GC/MS/FID

F1 minus BTEX (C6-C10) ORG-180-5100 CCME Tier 1 Method-S GC/MS/FID

F2 (C10-C16) ORG-180-5101 CCME Tier 1 Method-S H GC/FID

F3 (C16-C34) ORG-180-5101 CCME Tier 1 Method-S H GC/FID

F4 (C34-C50) ORG-180-5101 CCME Tier 1 Method-S H GC/FID

Moisture INOR-181-6030 SSMA Chapter 70 (2nd Ed) GRAVIMETRIC

Bromofluorobenzene ORG-180-5100 EPA SW-846 8260-S GC/MS

Dibromofluoromethane ORG-180-5100 EPA SW-846 8260-S GC/MS

Toluene - d8 ORG-180-5100 EPA SW-846 8260-S GC/MS

VH ORG-180-5100
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

VPH ORG-180-5100
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

F2 (C10-C16) ORG-180-5101 CCME Tier 1 Method-S GC/FID

F3 (C16-C34) ORG-180-5101 CCME Tier 1 Method-S GC/FID

F4 (C34-C50) ORG-180-5101 CCME Tier 1 Method-S GC/FID

Naphthalene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

2-Methylnaphthalene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

1-Methylnaphthalene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthylene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluorene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Phenanthrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(a)anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Chrysene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(b)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(j)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(k)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V445538
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Benzo(a)pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Indeno(1,2,3-c,d)pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Dibenzo(a,h)anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(g,h,i)perylene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Quinoline ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

IACR CCME (Soil) ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

B[a]P TPE (Soil) ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

EPH C10-C19 ORG-180-5101
Modified from BCMOE Lab Manual 
Section D (EPH)

GC/FID

EPH C19-C32 ORG-180-5101
Modified from BCMOE Lab Manual 
Section D (EPH)

GC/FID

LEPH C10-C19 ORG-180-5101
Modified from BCMOE Lab Manual 
Section D (EPH)

GC/FID

HEPH C19-C32 ORG-180-5101
Modified from BCMOE Lab Manual 
Section D (EPH)

GC/FID

Naphthalene - d8 ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

2-Fluorobiphenyl ORG-180-5102
Modified form BCMOE Lab Manual 
Section D (PAH)

GC/MS

P-Terphenyl - d14 ORG-180-5102
Modified form BCMOE Lab Manual 
Section D (PAH)

GC/MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V445538
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SNC-Lavalin Inc. 
#202 - 890 Crace Street 

Nanaimo, British Columbia, Canada V9R 2T3 
250.716.9000    604.515.5150 

www.snclavalin.com 
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t$	*� , 	( !-,-"$,6	*� 	N44	( * 0#-$ (	*�&*	*� 	()*+		*"	!"$,)%*	,* #,	20"#	*� 	{"$")0	"2	*� 	40"'$	&$(	*� 	40"'$|,	)$-}) 	0 %&*-"$,�-1	'-*�	9."0-3-$&%	1 "1% ,M		:� 	4")0*	 ~1%&-$ (	*�&*	-*	'-%%	%""�	&*	�"'	*� 	40"'$	#&$&3 ,	-*,	0 %&*-"$,�-1,	'-*�	9."0-3-$&%	30")1,	&$(	�"'	-*	!"$()!*,	-*, %2	'� $	#&�-$3	( !-,-"$,	*�&*	#&+	&(7 0, %+	-#1&!*	*� 	0-3�*,	0 !"3$-; (	&$(	&2<0# (	.+	, !*-"$	=>M	t$	*� 	#"0 	0 ! $*	( !-,-"$,	"2	wD@	VDAC@	&$(	�DCĈX	�[̂f@A	?[]f[GvB	*� 	4")0*	�&,	2)0*� 0	 ~1%&-$ (	*�&*	*� 	()*+	*"	!"$,)%*	-,	&	!"$,*-*)*-"$&%	()*+	*�&*	-$7"� ,	*� 	{"$")0	"2	*� 	40"'$	&$(	*�&*	-*	#),*	. 	# *M	:� 	!"$* ~*	'-%%	-$2"0#	'�&*	-,	0 })-0 (	*"	#  *	*� 	()*+	&$(	( #"$,*0&* 	�"$")0&.% 	( &%-$3,M:� 	()*+	*"	!"$,)%*	&$(6	'� 0 	&110"10-&* 6	&!!"##"(&* 	-,	1&0*	"2	&	10"! ,,	"2	2&-0	( &%-$3	&$(	0 !"$!-%-&*-"$	*�&*	. 3-$,	'-*�	*� 	&,, 0*-"$	"2	,"7 0 -3$*+	.+	*� 	40"'$	&$(	!"$*-$) ,	. +"$(	2"0#&%	!%&-#,	0 ,"%)*-"$	*�0")3�	*"	*� 	&11%-!&*-"$	&$(	-#1% # $*&*-"$	"2	:0 &*- ,M	:� 	40"'$|,	 22"0*,	*"	!"$,)%*	&$(6	'� 0 	&110"10-&* 	&!!"##"(&* 	9."0-3-$&%	30")1,	'�", 	1"* $*-&%	"0	 ,*&.%-,� (	9."0-3-$&%	"0	:0 &*+	0-3�*,	#&+	. 	&(7 0, %+	&22 !* (	,�")%(	. 		!"$,-,* $*	'-*�	*� 	"7 0&0!�-$3	"./ !*-7 ,	"2	0 !"$!-%-&*-"$M� !"$!-%-&*-"$	�&,	*'"	#&-$	"./ !*-7 ,S	I8	*� 	0 !"$!-%-&*-"$	. *'  $	*� 	40"'$	&$(	9."0-3-$&%	1 "1% ,	&$(�	L8	*� 	0 !"$!-%-&*-"$	.+	*� 	40"'$	"2	9."0-3-$&%	&$(	"*� 0	,"!- *&%	-$* 0 ,*,M	4"$,)%*&*-"$	&$(	&!!"##"(&*-"$	1%&+	&	� +	0"% 	-$	*� 	2)%<%%# $*	"2	*� , 	*'"	"./ !*-7 ,M9,	*� 	!"$,)%*&*-"$	&$(	&!!"##"(&*-"$	10"! ,, ,	&0 	. -$3	( 7 %"1 (	&$(	-#1% # $* (6	*� 	40"'$	'-%%	. 	3)-( (	.+	10-$!-1% ,	*�&*	�&7 	 # 03 (	20"#	*� 	!&, 	%&'	&$(	20"#	3"7 0$# $*	!"$,)%*&*-"$	10&!*-! ,M	:� 	�)-(-$3	�0-$!-1% ,	&$(	4"$,)%*&*-"$	�-0 !*-7 ,	, *	")*	. %"'	�-3�%-3�*	�"'	*� , 	� +	10-$!-1% ,	#&+	. 	&11%- (	-$	*� 	1%&$$-$3	&$(	( ,-3$	"2	3"7 0$# $*	&!*-7-*- ,	5� 2 0	*"	�&0*	96	N !*-"$	�t	"2	*� 	�1(&* (	�)-( %-$ ,8M



����������	��
	������������
��	�	�
������
	

������������������
�

�

������������������������� !"�#$%&'(�!)*"�+","&)--.�-"/'�'$�+$*"&,0",'�'!"�1"')2-"1�"3"&#2("�$/�204-"0",'2,+�4&$#"(("(�'!)'�(""5�'$�/%-6--�'!"�1%'.�'$�#$,(%-'7�8,�)9)&","((�$/�'!"�1%'.�),1�)��#$,(21"&)'2$,�$/�9!",�),1�!$9�2'�02+!'�)44-.�0%('�:"#$0"�4)&'�$/�'!"�+$*"&,0",';(�1)2-.�:%(2,"((7�8�921"�)&&).�$/�#$,(%-')'2$,�4&)#'2#"(�"32('�),1�)&"�:"2,+�204-"0",'"1�:.�/"1"&)-�1"4)&'0",'(�),1�)+",#2"(�)#&$((�'!"�#$%,'&.��'$�:"''"&�/%-6--�'!"�1%'.�'$�#$,(%-'�),1<�9!"&"�)44&$=4&2)'"<�)##$00$1)'"7�>3)04-"(�2,#-%1"�#$,(%-')'2$,(�92'!�8:$&2+2,)-�+&$%4(�'!)'�$##%&�92'!2,�'!"�#$,'"3'�$/�",*2&$,0",')-�)(("((0",'(�),1�&"+%-)'$&.�4&$#"(("(��)(�9"--�)(�("4)&)'"�#$,(%-')'2$,�)#'2*2'2"(�%,1"&')5",�2,��&"-)'2$,�'$�(4"#26#�4&$?"#'(�),1�)+&""1�'$�4&$#"(("(�("'�$%'�92'!2,�'&")'2"(7@2,#"�ABBC<�'!"�/"1"&)-�+$*"&,0",'�!)(�:"",�",+)+2,+�2,�12)-$+%"�92'!�D2&('�E)'2$,(<�F,%2'�),1�GH'2(�#$00%,2'2"(�),1�$&+),2I)'2$,(�)(�9"--�)(�4&$*2,#"(<�'"&&2'$&2"(�),1��2,1%('&.�&"4&"(",')'2*"(�'$�)11&"((�5".�#$,(%-')'2$,�),1�)##$00$1)'2$,�2((%"(7�J2(#%((2$,(�!)*"�/$#%(("1�$,�'!"�(#$4"�$/�'!"�1%'.<�9!)'�#$,('2'%'"(�0"),2,+/%-�#$,(%-')'2$,<�#)4)#2'.�'$�4)&'2#24)'"�2,�)�#$,(%-')'2$,�4&$#"((<�K&$9,�#$$&12,)'2$,<�#$,(%-')'2$,�+%21"-2,"(�),1�4&$'$#$-(<�)##$0=0$1)'2$,<�),1�'!"�&"#$,#2-2)'2$,�$/�'!"�"*$-*2,+�1%'.��92'!�$'!"&�-"+)-�$:-2+)'2$,(�'$�#$,(%-'�(%#!�)(�(')'%'$&.�&"L%2&"0",'(�),1�4&$*2(2$,(�2,�#$04&"!",(2*"�-),1�#-)20�)+&""0",'(�),1�("-/=+$*"&,0",'�)+&""0",'(78,�8#'2$,�M-),�$,�#$,(%-')'2$,�),1�)##$00$1)'2$,��9)(�),,$%,#"1�2,�E$*"0:"&�ABBN�-"1�:.�8:$&2+2,)-�8/=/)2&(�),1�E$&'!"&,�J"*"-$40",'�K),)1)�O88EJKP�),1�

Q%('2#"�K),)1)7�8�K$,(%-')'2$,�),1�8##$00$1)'2$,�R,2'�9)(�"('):-2(!"1�92'!2,�88EJK�2,�")&-.�ABBS�'$�204-"0",'�K),)1);(�8#'2$,�M-),�$,�#$,(%-')'2$,�),1�)##$00$1)'2$,7�F,'"&20�K$,(%-')'2$,�T%21"-2,"(�9"&"�&"-")("1�2,�D":&%)&.�ABBS�),1�&"-)'"1�'&)2,2,+�!)(�:"",�4&$*21"1�'$�$*"&�UNBB�/"1"&)-�$/6#2)-(�)#&$((�'!"�#$%,'&.7V2'!2,�88EJK<�)�K$,(%-')'2$,�F,/$&0)'2$,�@"&*2#"�),1�),�2,/$&0)'2$,�(.('"0�$,�'!"�-$#)'2$,�),1�,)'%&"�$/�4$'",'2)-�),1�"('):-2(!"1�8:$&2+2,)-�),1�W&")'.�&2+!'(�!)(�:"",�#&")'"1�'$�4&$*21"�:)("-2,"�2,/$&0)'2$,�'$�/"1"&)-�$/6#2)-(7�8(�9"--<�'!"�X"+2$,)-�K$,(%-')'2$,�K$$&12,)'$&(�92'!2,�88EJK�92--�)#'�)(�-2)2($,�:"'9"",�/"1"&)-�1"4)&'=0",'(<�4&$*2,#2)-�),1�'"&&2'$&2)-�+$*"&,0",'(�),1�):=$&2+2,)-�$&+),2I)'2$,(�),1�#$00%,2'2"(�'$�/)#2-2')'"�&"-)='2$,(!24(�$,�5".�#$,(%-')'2$,�6-"(�),1�'$�",(%&"�'!)'�K),)1);(�2,'"&"('(�)&"�)11&"(("17T%212,+�M&2,#24-"(�),1�J2&"#'2*"(�!)*"�:"",�1"*"-$4"1��'$�/%&'!"&�+%21"�/"1"&)-�$/6#2)-(�2,�204-"0",'2,+�'!"��1%'.�),1�)&"�2,#-%1"1�2,�'!"�R41)'"1�T%21"-2,"(7��F,2'2)'2*"(�'$�:"''"&�2,'"+&)'"�8:$&2+2,)-�#$,(%-')'2$,�92'!�",*2&$,0",')-�)(("((0",'(�),1�&"+%-)'$&.�4&$#"(("(�9"&"�)-($�%,1"&')5",<�2,#-%12,+�2,�&"-)'2$,�'$�0)?$&��,)'%&)-�&"($%&#"(�),1�2,/&)('&%#'%&"�4&$?"#'(7W!"("�"-"0",'(�$/�K),)1);(�)44&$)#!�'$�#$,(%-')'2$,�),1�)##$00$1)'2$,�)&"�:"2,+�"34),1"1�%4$,�),1�$'!"&(�92--�#$,'2,%"�'$�:"�1"*"-$4"1�$*"&�'20"�'$�",):-"�'!"�K&$9,�'$�/%-6--�'!"�1%'.�2,�)�0$&"�#$,(2('",'<�#$!"&",'<�),1��"/6#2",'�9).�)#&$((�'!"�/"1"&)-�+$*"&,0",'7



����������	
���������	���	�

���������

�
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��	��	���	��������������	��	��� ��!����	 ��	 "��#���		��	��$����	#���%�� ����	���#�����	�� �	�����#�	#��&�%�� ����	 "���!����	��	!�����	'�� ��	����" �����(	'����	! �	��	�����	 "���!����)	�%#�	 �	������!	!� �%���	  "���!����	��	����*# ����	 "���!����)	�� �	#��� ��	"%�� �#�	��� ���	��	��+	���	� �����	���%��	��	����*��	 ��%�	,��+�	 #��$�����	��	��+	���	� �����	# �	+��-		��"�����	��	�����$�	���%��(./0123.4	56	758493:0:;58	0<=..1.8:4>�?-! @AB�$ 	C#��� A, � � 	#���%�� ����	���#���	D	E	���$��#�&+���	#���%�� ����	���#���	+ �	��� �������	 �	� ��	��	 	� �"��	���&� �����	��"��� �����	���#���	�� ���"	+���	E����"�� �	 ��	'�� ��	��"���	���%��(	E����%"�	���	#���%�� ����	���#���	��� �������	�������	��	������ �)	���	F �����	����	�� �	���	'��!�	��	G������#�	���	 	>�?-! @AB�$ 	C#��� A, � � 	#���%�� ����	+���	��#�!�	���	���������	#���#�	���	"�$���!���	��� ��!����	 ��	 "��#���	+����$��	���	�%��	��	#���%��	+���	���	>�?-! @	��	B�$ 	C#��� 	 �����(E�"��@%���	��	H�� ���	,���%�� ����	F��#���	������!	>� �%���	E"���!���	D	��	IJJK)	, � � )	H�� ���	 ��	���	E�"��@%���	��	H�� ���	�� #���	 �	 "���!���	��	#���%�� ����	�� �	����	�%�	 	!� ��	���	, � � 	 ��	H�� ���	��	#���%��	���	E�"��@%���	��	H�� ���	 ��	���	���	E�"��@%��	#�!!%������	����	���������	��	��������	 #��$�����	��	���L�#��	+�����	���	#� �!��	���������	+����	��"��� �����	��	 �	E"���!���&��&F���#����	 ��	��"���"	��	�����$�	���	E�"��@%��	� ��	#� �!	��	� �����	H�� ���(	M��	���	E�"��@%���	��	H�� ���)	����	���#���	��	#������ ���	��	 	��+	E�"��@%��	#���%�� ����	��*#�	NE,HO(,���%�� ����	F����#���	+���	���	P���	'� ?	M����	B ����	D	��	Q%��	IJJR)	 �	� ��	��	 �	�%�&��&#�%��	������!���	��	�����$�	���	P���	'� ?	M����	B ����?�	#��#����	��� ���	��	���	> #-��S��	T �	F��L�#�	N>TFO)	�+�	#���%�� ����	�����#���	+���	��"���	���+���	, � � 	 ��	���	M����	B ����	D	���	���	���	>TF	 ��	,����#���"	M #�������	 ��	���	�����	N���	M���� �	E%�����S ����	,���%�� ����	F����#��O	���	�����	���L�#��	+����	����� �	 %�����S �����	 ��	��@%����(15U.=8	:=.0:;.4C�!�	!�����	'�� ����	��#�%��	#���%�� ����	���$������	��	��� ����	��	,��+�	 #��$�����	 ��	��*#� ��	!%��	#���%��		��	 ##��� �#�	+���	���	#���%�� ����	���!�	��	�����	'�� ����(	�!���!�����"	'�� ����	��	 	��������������	��	���		,��+�	 �	 	+����('��	�%��	��	#���%��	���� ���	��	� +	�������������	���!	���	���!�	��	 	'�� ��	 ��	# �	���������	 ����	+����	,��+�	 #�����	� $�	���	������� �	��	 �$������	�!� #�	'�� ��	��"���	���$����	���	%����	 	'�� ��	��	>�����	V ��	,� �!�	E"���!����(	W�+�$��	#���%�� ����	# �	��	�� ���	 ��	�$��	�%���	 ��������	��	���	���!�	��	 �	 "���!���	���	���#�*#	���% �����	+����	�%#�	��	! ��	#�� �(	'��������)	���	*���	����	���	����� �	��*#� ��	��	��	�����!���	+������	�����	 ��	����$ ��	#���%�� ����	���$������	+�����	���	'�� ��	������(P�� ��!����	 ��	 "��#���	���%��	#��� #�	���	E����"�� �	E�� ���	 ��	B�������	P�$����!���	, � � 	�!���!��� ����	X� �#�)	Q%���#�	, � � 	 ��)	��	��!�	# ���)	���	EEBP,	��"��� �	��*#��	��	��� ��	 �$�#�	 ��	 ����� �#�	��	��$��&����"	 ���� #���	���	#���%����"	'�� ��	"��%��('�� ����	 ��	 �	�!���� ��	� ��	��	���	���#���	��	��#��#��� ����	 ��	���$���	"%�� �#�	���	���	��&"���"	��� ��������	��	���	,��+�	 ��	E����"�� �	"��%��(
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���������������� ����!�"#����"��$ ���%&��%� &"�'�&��� !�"#%�$�(���"')%�!� &�*+�"����$����))'�� ��%�$%�!����$%��!� &�� &�"�(��$" )�� %�$�(�$������%���� &��"�����,�!� &��"������$��$�(� �""� �"�$����'� �"�$" %�$�(�!� &���('% "-�!���,���� &�������"'�,�$%%�% ���(�"$��)$�$��"%�$�(� &��"���.��$�%������$(�������%'� $ ����$�(�$���))�($ ��������" %/���$" )�� %�$�(�$������%�!� &� &��$(��������**0�1�)$-�$�%��!$� � �����%�(�"�!&� &�"����%'� $ ����$�"��2)�� %���'�(�%'���" ����%'� $ ����$� ��� ��%/�3&�%��$""$���2)�� %�+� !���� &��1"�!��$�(�*+�"����$���"�'�%��$��&���� ��(�.���"���%�$�(�"�%���%�+��� ��%,��(�� ��-����� %������� $� ,�(� �")���� �)�����%�$�(�% ��%� ��+�������!�(��$�(�%�)� �)��$(("�%%��$�$�� -����(%/�3&�-��$���"�$ ����$"� -���"� &���$" ��%,�$�(�$���!� &�)� ��% "��� &��� &��"�"��$ ���%&���!&����)$#�������%'� $ ����)�"����.���� /1��%'� $ ����$�"��)�� %��$���$���� $ �� &�����"(��$ ����������%'� $ �����"���%%�%� &$ ���������)'� �����(��$" )�� %�$�(�$������%�4��(�"$�,��"������$��$�(� �""� �"�$�5�$�(�% $#�&��(�"%/�3&��**0�1�6�����$��1��%'� $ ����1��"(��$2 �"%�!�����7���"��$�(����� �$ �����%'� $ ����$""$���)�� %�
$�(��"� ����%�!� &�*+�"����$���"�'�%�$�(��"������%�$�(�� �""� �"��%� ��$�&��������"(��$ �(�$�(���.���� ��"���%%�%���"�1"�!�����%'� $ ���%/8�.��$�%�%&�'�(�$%%�%%�!&� &�"��"���%���%�����$�(���$�)�$�"��)�� %��"�%���2����"�)�� �$�"��)�� %�"�9'�"�� &$ ����%'� $ ���� $#����$������"��$ ���� �����$��-�+��(������� �"�$ ���$����% "')�� %/�:����(,���.��$�%�)'% �(� �"2)����!&� &�"�����%�$ ����"�9'�"�%�1$�$($� �����%'� ������ �"�$ ���$����% "')�� %/�8�.��$�%�%&�'�(�%��#����$��$(����,�!&��&�!����%'���" � &��+"�$(�"�(��$" )�� $���"�$����-�$%%�%%)�� %�$�(�(���%���2)$#�����"���%%�%/;<=<>?@�AB>CDBEF?@�GB@CHC<IJ�"�K�� $�������-��+L�� ���%�%'�&�$%� &�%��"��$ �(� ���M��(�"�N9'� -,�:'% $��$+����������)�� �$�(�8�.��$��O$��'$���P���"� -�1�))'�� ��%����(� ��+�����%�(�"�(�('"����$�-��� �"$� ����+� !����1$�$($�$�(�*+�"����$��������%/�3&�%��$"��3"�$%'"-�Q�$"(��������%� &$ �%&�'�(��+��"�R�� �(����$�-�$� ��� ��%,��"���%%�%,��"��"$)%�$�(���������%�"��$ �(� �����%'� $ ����$�(�$���))�($ ���/0$ ���$��*+�"����$��8"�$��K$ ���%�%'�&�$%� &��0$ ����S�)��T%�*%%���$ �������1$�$($,�U$'# '' � �$�(� &��*%%�)+�-����V�"% �0$ ���%�&$����"�$ �(�1'� '"$��-2"����$� �M��(�"2Q$%�(�*�$�-%�%� ���%� ���"�)� ���$�"��%%�$�(��9'� -������(�"$���"��"$)%,�%�"����%�$�(��"���%%�%�(�"�� �(�$ �*+�"����$��!�)���$�(�)��/�W�� &����� �7 ���� &�����$��)�� ��"���%%�������%'� $ ����$�(�$���))�($ ���,�0$ ����S�)��T%�*%%���$ �������1$�$($�$�(�U$'# '' � �&$����7$)���(�*+�"����$�����%'� $ ����$�(�$���))�($ ����'%���� &��1'� '"$��-2"����$� �M��(�"2Q$%�(�*�$�-%�%����%��$�(��"���%�(�%�)��9'�% ���%� ��+�����%�(�"�(�!&����"��$"������"����%'� $ ���%�!� &�*+�"����$����))'�� ��%�%'�&�$%XY/�* �!&$ �% $������$����%'� $ �����"���%%�%&�'�(����(�"��%%'�%�+�����%�(�"�(Z�J�!��$��$�1'� '"$��-2"����$� �M��(�"2Q$%�(�*�$�-%�%�+��'%�(� ����%'"��$(�9'$ �����%�(�"$ ����������(�"Z[/�S&$ �%&�'�(�+�� &��"������� &��1"�!�,����$�-,������%'"���� &$ �$����%'� $ �����"���%%�$�(�$�-���%'����$�"��)�� %�+� !����$���))'�� -�$�(���('% "-�$"������'%����������(�"��%%'�%Z�J�!��$�� &�%�+��$�&����(Z\/�S&$ �9'�% ���%�$�(��%%'�%�%&�'�(� &���"������ �$�(�$��*+�"����$����))'�� -�"�' ����-����%�(�"����$�-�����%'� $ �����"���%%� ����%'"�� &$ � &����"%��� �������+� &�!�)���$�(�)���$"��%�'�& ���� &���7$)��$ �������� &���$ '"��$�(��7 �� �����)�$� %���� &����))'�� -�$�(��� ���%���"�$(("�%%���� &�)Z
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	��	����������	����	������� !	���"��	��#$	��	�����	%�� &#������	���%�  � '�����#	%�����������	���	�� �(������	�)	#���*+,-	./01	+1-	2-3-,04	3-50,.6-1.	+,	07-189	609	:-		;1<+4<-3	;1	=,+>1	8+13?8.	./0.	,-@?;,-A	8+1A?4.0.;+1	+,	609	/0<-	0	,+4-	;1	8+1A?4.;17	+,	088+66+30.;17	5+.-1.;04	03<-,A-	;6508.AB	C.	;A	;65+,.01.	./0.	044	3-50,.6-1.A	013	07-18;-A	>+,D	8+440:+,0.;<-49E	0A	./-	=,+>1E	.+	0AA-AA	,+4-A	013	,-A5+1A;:;4;.;-AE	60107-	./-	8+1A?4.0.;+1	5,+8-AA		.+7-./-,	013	033,-AA	088+66+30.;+1E	>/-,-	055,+5,;0.-	FG-2-,	.+	H?;3;17	I,;18;54-	013	J;,-8.;<-	K	LMB	N+	088+654;A/	./;AE	3-50,.6-1.04	+,	07-189	+2O8;04A	6?A.P	Q*05	+?.R	044	-4-6-1.A	+2	./-	=,+>1	8+13?8.E	;184?3;17	044	+2	./-	5+.-1.;04	3-8;A;+1AS	,+4-A	013	,-A5+1A;:;4;.;-A	+2	./-	2-3-,04E	5,+<;18;04	013	.-,,;.+,;04	3-50,.6-1.A	013	07-18;-AE	:+0,3A	013	.,;:?104A	./0.	609	:-	;1<+4<-3S	A?:T-8.	0,-0A	+,	2+8?A	+2	-08/	-1.;.9S	019	4;6;.0.;+1A	+1	.;6-4;1-A	+,	60130.-A	-.8BS	J-.-,6;1-	>/;8/	3-50,.6-1.A	013	07-18;-A	+,	5,+U<;18;04	013	.-,,;.+,;04	6;1;A.,;-A	609	/0<-	,-A5+1A;:;4;.9	.+	8+1A?4.	013E	>/-,-	055,+5,;0.-E	088+66+30.-B	J-A;710.-	0	2-3-,04	4-03	3-50,.6-1.	.+	8++,3;10.-	>;./	50,.1-,AS	C3-1.;29	>/-./-,	./-,-	0,-	705A	./0.	609	1--3	.+	:-	O44-3	.+	033,-AA	8+1A?4.0.;+1	013	088+66+30.;+1	;AA?-ABV?,./-,	.+	H?;3;17	I,;18;54-A	013	=+1A?4.0.;+1	J;,-8.;<-A	K	L	013	K	W	;1	I0,.	XE	./-	=0103;01	Y1<;,+16-1.04	XAA-AA6-1.	X7-189	A-,<-A	0A	./-	=,+>1	8+1A?4.0.;+1	8++,3;10.+,	2+,	60T+,	,-A+?,8-	5,+T-8.A	013	8+65,-/-1A;<-	A.?3;-A	?13-,	./-	Z[\[]̂[\	_\̀̂ab\cd\e[f	ghhdhhcd\e	gieB	N/;A	4-03	,+4-	;A	2?4O44-3	;1	8++5-,0.;+1	>;./	2-3-,04	3-50,.6-1.A	013	07-18;-A	>/+	A-,<-	0A	,-A5+1A;:4-	0?./+,;.;-A	013	2-3-,04	0?./+,;.;-A	?13-,	./-	gie	0A	>-44	0A	./-	*0T+,	I,+T-8.A	*0107-6-1.	j2O8-BC1	80A-A	>/-,-	./-A-	-k;A.;17	5,+8-AA-A	0,-	1+.	A?2O8;-1.	.+	2?4O44	./-	=,+>1RA	3?.9	.+	8+1A?4.	013	033;.;+104	8+1A?4U.0.;+1	08.;<;.;-A	0,-	,-@?;,-3E	./-	X7-189E	;1	8+440:+,0.;+1	>;./	2-3-,04	3-50,.6-1.A	013	07-18;-AE	A/+?43	-1A?,-	./0.	019	033;.;+104	8+1A?4.0.;+1	08.;<;.;-A	A?554-6-1.	:?.	3+	1+.	3?54;80.-	./-	-1<;,+16-1.04	0AA-AA6-1.	013	,-7?40.+,9	,-<;->	5,+8-AA-AB

N/-	Z[\[]̂[\	_\̀̂ab\cd\e[f	ghhdhhcd\e	gie	>0A	06-13-3	;1	l?49	mnon	.+	;65,+<-	.;6-4;1-AA	+2	2-3-,04	-1<;,+16-1.04	0AA-AA6-1.E	-A.0:4;A/	84-0,	088+?1.0:;4;.9	013	2+8?A		,-A+?,8-A	>/-,-	./-9	>+?43	5,+3?8-	./-	7,-0.-A.	:-1-O.	.+	./-	-1<;,+16-1.	013	./-	-8+1+69B	V+,	8+65,-/-1UA;<-	A.?3;-A	?13-,	./-	giep	./-	=0103;01	Y1<;,+16-1.04		XAA-AA6-1.	X7-189	>;44	-k-,8;A-	./-	5+>-,A	013	5-,2+,6	./-	3?.;-A	013	2?18.;+1A	+2	0	,-A5+1A;:4-	0?./+,;.9E	-k8-5.	2+,	./+A-	,-7?40.-3	:9	./-	q0.;+104	Y1-,79	r+0,3	013		=0103;01	q?84-0,	s02-.9	=+66;AA;+1BV+,	5,+T-8.A	>/;8/	0,-	A?:T-8.	.+	5?:4;8	,-<;->	5,+8-AA-A	?13-,	./-	t[êb\[f	_\dauv	wb[a]	gie	+,	./-	Z[\[]̂[\	txifd[a	y[zdev	giep	./-	q0.;+104	Y1-,79	r+0,3	013	./-	=0103;01	q?84-0,	s02-.9	=+66;AA;+1	5,+8-AA-A	0,-	?A-3B	s?554-6-1.0,9	=,+>1	8+1A?4.0.;+1	08.;<;.;-A	609	:-		,-@?;,-3	.+	033,-AA	./-	8+18-,1A	+2	X:+,;7;104	8+6U6?1;.;-A	./0.	2044	+?.A;3-	./-	60130.-	+2	./-	q0.;+104		Y1-,79	r+0,3	+,	./-	=0103;01	q?84-0,	s02-.9	=+66;AA;+1		5,+8-AA-AB{ �	�)	�|� ���(	)�����#	���%�  � N/-	=+?,.A	/0<-	1+.	,-@?;,-3	0	A-50,0.-	5,+8-AA	2+,	=,+>1	8+1A?4.0.;+1	>/-,-	./-	0AA-AA6-1.	+,	,-<;->	+,	,-7?40.+,9E	A.0.?.+,9	+,	8+1.,08.?04	5,+8-AA	./0.	;A	;1	5408-	801	5,+<;3-	0	A?2O8;-1.	8+1A?4.0.;+1	5,+8-AA	F-B7BE	}[~x	�̂̀da	�	rB=BRA	_\̀̂ab\cd\e[f	ghhdhhcd\e	gie	5,+8-AA	0A	;654-6-1.-3	>0A	A?2O8;-1.B	r9	8+1.,0A.E	;1	./-	�̂~̂hd�	Zadd	80A-E	>/;4-	./-	A.0.?.+,9	,-@?;,-6-1.A	+2	./-	,-4-<01.	X8.A	>-,-	044	6-.E	./-	;1<+4<-6-1.	+2	./-	X:+,;7;104	8+66?1;.9	;1	./-	5?:4;8	,-<;->	5,+8-AA	>0A	2+?13	1+.	.+	:-	A?2O8;-1.MB	�/-,-	0	:+0,3	+,	.,;:?104	;A	;1<+4<-3E	4-704	03<;8-	0A		.+	>/0.	,+4-	;.	609	5409	609	:-	1--3-3	-0,49	+1	;1	./-	54011;17	5,+8-AAB	N/-	=,+>1	6?A.	:-	A0.;AO-3	./0.	;.	801	+,	./0.	;.	/0AE	./,+?7/	./-A-	5,+8-AA-AE	2?4O44-3	;.A	3?.9		.+	8+1A?4.B=+1A?4.0.;+1	+,	088+66+30.;+1	;AA?-A	801	0,;A-	3?,;17	01	-k;A.;17	,-<;->	5,+8-AA	+,	0AA-AA6-1.	+,	3?,;17	019	,-7?40.+,9E	A.0.?.+,9	+,	8+1.,08.?04	5,+8-AA	:9	0	2-3-,04	3-50,.6-1.	+,	07-189B	J-50,.6-1.A	013	07-18;-A	A/+?43	8+1A;3-,	>/-./-,	019	+2	./-A-	;AA?-A	0,-	:-9+13	./-	60130.-	+2	./-	7;<-1	5,+8-AA	+,	+2	./-	,-A5+1A;:4-	2-3-,04	3-50,.6-1.	+,	07-189B
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���������������������� ��!"��!��������#��$���#��%�&!�!���������##�""���!���'()*�*+,-)./�)0+/-)1+*�*.2+�)**3+*�-.�4+�5006+**+0�47�25/58+6*�-.�.685/)9+�-(+)6�0+:56-2+/-�.6�58+/,7�;.6�,./*3<-5-)./�5/0�5,,.22.05-)./=�>()*�)/,<30+*�+?5<35-)/8�1/5/,)5<@�(325/�6+*.36,+*�5/0�-65)/)/8�6+A3)6+2+/-*@�5*�B+<<�5*�5**+**)/8�-(+�/++0�-.�)/?.<?+�C+:56-2+/-�.;�D3*-),+�,.3/*+<=�E-+:F47F*-+:�-5*G*�-.�4+�3/0+6-5G+/�47�25/58+6*�5/0�:65,-)-)./+6*�B)<<�4+�0+*,6)4+0�)/�H56-�I=�JK�LMNMOPQ�RSNTUVMOPWUSNT�X/*36+�-(5-�.;1,)5<*�56+�50+A35-+<7�+A3)::+0�B)-(��-(+�5::6.:6)5-+�-..<*@�6+*.36,+*�5/0�-65)/)/8�-.�,5667��.3-�2+5/)/8;3<�5/0�6+5*./54<+�,./*3<-5-)./�+;;.6-*��)/�+5,(�,5*+=�>(+�0+?+<.:2+/-�.;�5�0+:56-2+/-5<�.6�58+/,7�5::6.5,(�B)<<�*3::.6-�-(+2�)/�5006+**)/8�,5*+F*:+,)1,�)**3+*=�H3-�)/-.�:<5,+�5�6+,.60*�25/58+2+/-�*7*-+2�5/0�:6.F,+036+�-.�0.,32+/-�5/0�1<+�58+/05*@�2++-)/8�/.-+*@�,.66+*:./0+/,+@�5,-)./*@�0+,)*)./*@�5/0�+/*36+�-(5-�:6.,+036+*�56+�3*+0�,./*)*-+/-<7�47�.;1,)5<*=�Y+,.60)/8�)/�5�,./*)*-+/-�;.625-�5/0�*-.6)/8�)/�5/�5,,+**)4<+�5/0�6+-6)+?54<+�<.,5-)./�5<<�6+<+?5/-�,./*3<-5-)./�2++-)/8�6+,.60*�5/0�,.66+*:./0+/,+�B)-(�Z4.6)8)/5<�86.3:*��)*�)2:.6-5/-�-.�+/*36+�-(5-�5�,.2:<+-+�6+,.60�.;�-(+��:6.,+**@�-(+�,./,+6/*�65)*+0�5/0�-(+�+;;.6-*�-.�5006+**�*3,(�,./,+6/*�56+�0.,32+/-+0=�[(+6+�2.6+�-(5/�./+�0+:56-2+/-�.6�58+/,7�)*�)/?.<?+0@�0+:56-2+/-*�5/0�58+/,)+*�56+�+/,.3658+0�-.�3*+�5�,+/-65<�.6�*(56+0�0.,32+/-�*-.658+�*7*-+2@�B(+6+?+6�:.**)4<+=�X/*36+�.;1,)5<*�56+�5B56+�-(5-�5<<�2++-)/8*�5/0��,.66+*:./0+/,+�56+�\./�-(+�6+,.60]�-.�+/54<+�-(+�I6.B/�-.�6+<7�./�*3,(�)/;.625-)./@�);�/+,+**567@�)/�,.36-=��/̂;.625-)./�:6.?)0+0�-.�8.?+6/2+/-�257�4+�*34_+,-�-.�àabcc�de�fgheijkdleg�̀ad�6+A3+*-*=�>(+6+;.6+�*:+,)1,�2+5*36+*�257�4+�6+A3)6+0�4+;.6+�586++)/8�-.�5/7�,./10+/-)5<�.6�.;;F-(+F6+,.60�0)*,3**)./*�.6�-6+5-2+/-�.;�0.,32+/-*=�I./*3<-�C+:56-2+/-�.;�D3*-),+�I.3/*+<�4+;.6+�0+-+62)/)/8�(.B�0)*,3**)./*�.6�:56-),3<56��25-+6)5<*�+m,(5/8+0�)/�-(+�,.36*+�.;�-(+�,./*3<-5-)./�:6.,+**�257�4+�-6+5-+0�.6�,<5**)1+0=

�nK�oOpPNUqPWUSNPQr�sNPNRUPQ�PNV�tuvPN�OMTSuORMT�RSNTUVMOPWUSNT>(6.38(.3-�-(+�0+?+<.:2+/-�5/0�)2:<+2+/-5-)./�.;�I6.B/�5,-)?)-)+*�5/0�5/7�,.66+*:./0)/8�,./*3<-5-)./�:6.,+**+*@�.;1,)5<*�23*-�+/*36+�2+5/)/8;3<�,./*3<-5-)./�*3,(�5*w�-)2+<7�*(56)/8�.;�0+-5)<+0�)/;.625-)./�54.3-�-(+�5,-)�?)-7x�:6.?)0)/8�*3::.6-@�5*�6+A3)6+0@�-.�Z4.6)8)/5<�86.3:*�-.�5,()+?+�-(+�.4_+,-)?+�.;�2+5/)/8;3<�:56-),):5-)./�)/�,./*3<F-5-)./�:6.,+**+*x�:6.?)0)/8�+/.38(�-)2+�;.6�Z4.6)8)/5<�86.3:*�-.�5**+**�50?+6*+�)2:5,-*�5/0�:6+*+/-�-(+)6��,./,+6/*@�:6.2.-)/8�0)*,3**)./�B)-(�,.223/)-)+*�54.3-��)2:5,-*�5/0�B57*�-(+*+�,5/�4+�5?.)0+0�.6�2)-)85-+0@�+-,=>.�5,()+?+�-()*@�0+:56-2+/-*�5/0�58+/,)+*�/++0�-.�(5?+�5,,+**�-.�1/5/,)5<@�(325/�5/0�-+,(/.<.8),5<�6+*.36,+*�-(5-�,5/�4+�3*+0�;.6�,./*3<-5-)./�5/0�5,,.22.05-)./��5,-)?)-)+*=�>(+7�23*-�5<*.�)0+/-);7�B(5-�6.<+�,.3<0�4+�:<57+0�47�.-(+6�:56-/+6*�-.�*3::.6-�-(+�;3<1<<2+/-�.;�-(+�03-7=C+:56-2+/-5<�.6�58+/,7�5::6.5,(+*�*(.3<0�-5G+�)/-.��5,,.3/-�-(+�;.<<.B)/8w�Z**+**2+/-�.;�0+:56-2+/-5<�5/0�58+/,7�5,-)?)-)+*�-(5-�257�8)?+�6)*+�-.�5�03-7�-.�,./*3<-x�Z**+**2+/-�.;�5/7�:.-+/-)5<�50?+6*+�)2:5,-*�.;�0+:56-�2+/-5<�5/0�58+/,7�5,-)?)-)+*@�-(+�*+?+6)-7�.;�)2:5,-�5/0�-(+�*-6+/8-(�.;�5/7�:.-+/-)5<�.6�+*-54F<)*(+0�Z4.6)8)/5<�.6�>6+5-7�6)8(-*�-.�0+-+62)/+�-(+�*,.:+�.;�-(+�03-7�-.�,./*3<-�5/0�6+<5-+0�,./*3<-5-)./�:6.,+**+*x�y6+A3+/,7�.;�,./*3<-5-)./F6+<5-+0�5,-)?)-)+*x�Z**+**2+/-�5/0�0.,32+/-5-)./�.;�6+*.36,+�6+A3)6+F2+/-*�;.6�Z4.6)8)/5<�,./*3<-5-)./�5/0�5,,.22.05-)./�5,-)?)-)+*=�y.6�+m52:<+@�0+:56-2+/-*�5/0�58+/,)+*�*(.3<0�,./*)0+6�-(+�,.*-�)2:<),5-)./*�;.6�-(+�:56-),)F:5-)./�.;�Z4.6)8)/5<�86.3:*@�B(),(�)/,<30+*�0+-+62)/)/8�B(+-(+6�-(+)6�:6.8652�5/0�1/5/,)5<�53-(.6)-)+*�,5/�5**)*-�-(+2�)/�;3/0)/8�Z4.6)8)/5<�,./*3<-5-)./F6+<5-+0�5,-)?)-)+*x
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������������������� �!����"��#��������� �$�%��&!��! ���������!���! �$�!������'� ���("��!)!� ��)���%�*�������#�"�!����+����� �$�%��&!��! �� �������!���! �,���!��!�)����!�!���$�%������!�)�����("��!)!� �� ���-�� �'��!).��� �����!���� ���!����%��� �!������%�����! �� ������ "�!�.����!).��*� ��$�%�������&�� )�� ���%�"�!���� ��/����$�!��#.!�.��("��!)!� ��)���%��. &�� ���������!).��$��0%���������������� ���%��%��������!���������/��12���� ����3�! ���/����) �.��� �������& ���!����/ �!��1�4���!���� ���.��� ��!���#!�.���) ��!�������. ��/ '� �!����!�� �� �����/��������.�������)�.�����.���� !/$��&��5� %%!�)��� !/�$� ��� �����!��������!).��� ����!���1�4���!������������ �� ���� �&!�������.�� %%��%�! ���������� �!��� %%�� �.�#.����.��6��#��!��!�&��&���!���!�!) �!���������)��! �!����#!�.� ��("��!)!� ��)���%�#!�.�#.�/��.��6��#��/ '� �������������������1
�789:�;<�=>?9�>@�A@A8A>B�C989DEA@>8AF@�>G��8F�HI98I9D�8I9D9�AG�>�CJ8K�8F�LF@GJB8M�0�$� ��!�!�! �� �����/��������.��!����/ �!���) �.�����!��N��%��O$�P� ���Q�/����"�������� R�����������/!���#.��.�����������.����!�� ���//���� #����'�����������1�-.!��!����5/ �!���#!��� ����� '��.��)�����#��R����������/!�!�)$�!��N��%�S$��.���0���������.�����'� ��$�!��N��%�T$� �� %%��%�! ���������� �!���%������1-.����� ������ �����U�!���������!))����.����//���� #����'�����������V+O,�-.����!�� �%��%�����6��#���������*+P,�-.��%��%�����6��#����������������%�����! ��'�. &�� �� �&�����!/% ������%�����! �������� "�!�.���("��!)!� �����-�� �'��!).��*� ��+Q,�-.���� ���%�����! �������� "�!�.���("��!)!� �����-�� �'��!).���!���.�� �� 12��� ����'����������������0!��$� ����.����� ������/����"��%������1
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	�����	�!��"�$�	�����	���	�!�����	���	���	��!����	�!	�������	���	�"���,�������	!%	���	 �!�"#"��$	#�!��.	+����"%�	�!����"�$	���$$��#��	�!	���	*�!'�	�!���$���"!�	��!����	"�	��"�	��#���.	N���	8"���	O��"!�&	NP�"�	!�	+��"�	#�!���	��(�	��(�$!���	�!���$���"!�	�!$"�"��&	#�"��$"���	!�	��!�!�!$�	���	��9����	����	���	*�!'�	������	�!	���,.	Q%5�"�$�	,���	%!$$!'	���	R������	3�"��$"���	���	���"�	������,����$	!�	�#����	����!�����.	7!'�(��&	����������"�#	���	�!$"�"��&	#�"��$"���	!�	��!�!�!$�	!%	���	 �!�"#"��$	#�!��	,��	���!,�	���	�����"�#	�!"��	%!�	�	�"�����"!�	!�	��		�%%���"(�	���	,���"�#%�$	�!���$���"!�	��!����.	S����$"��	����!���$�	�",�$"���	%!�	�!���$���"!�	���"("�"��.	N���"�#%�$	�!���$���"!�	,��	��9�"��	,!��	�",�	����	���"�"�����6	������	����	�!��	�$��	"�	T�0"�$�.	:��"#�	���	�!���$���"!�	��!����	�!	��#"�	��	���$�	��	�!��"�$�.	4�M�	"��!	���!���	�0"��"�#	%�����$&	��!("��"�$	!�	����"�!�"�$	��!������	����	��	��("�!�,����$	������,����	!�	��#�$��!��	��("�'�.	*!��"���	�!���	���	��"����$	����"�#�	����	���	"�(!$(��	"�	���	���"�"!�2,�M"�#	���	����	���	*�!'�	,��	��$�	!�	�!	%�$5$$	"��	����.	+�	�!,�	�"���,�������&	���	*�!'�	�!�$�	��	��9�"���	�!	��,!�������	���9����	�!���$���"!�	�%%!���	�!	�!����	!�	��"����$�.	S��$�	�!���$���"!�	����$��	����"��	�!K	�����,"��	'������	����#��	�!	*�!'�	�!�����	���	!����	����!��"���	���!,,!���"!�	,�������	���	������6	�0�$!��	'���	�����	����#��	�!�$�	��6	���	��!("��	��%5�"���	�",�	�!	,�M�	����!��"���	����#��	-3�"�"�#	U�"��"�$��	���	:"����"(��	V	W	���	V	X/.	4��	����	�!	�!���$�	�!��	�!�	��9�"��	���	*�!'�	���	���	 �!�"#"��$	�!,,��"�"��	�!	�#���	!�	�!'	�!	���!$(�		���	"�����	��"���	���"�#	���	�!���$���"!�	��!����.	O�(�����$���&	�����	,��	��	����5�	"�	�!��"���"�#	(��"!��	,����	�!	!(���!,�	�"��#���,����&	����	��	�"�����	���!$��"!�	,�����"�,�&	�!	,"�","Y�	�!�T"���&	��	����	��"��&	���	��!("��	�$������"(��	�!	$"�"#��"!�	"�	���	�!����	!%	�!���$���"!�	!�	���"�#	���	",�$�,�����"!�	!%	���!,,!���"!�	,�������.	+�	���	�!���0�	!%	�����$"����	 �!�"#"��$	���	4�����	�"#���&	#"(��	���	�����#��	!%	��!��	�"#���&	%�����$	������,����	���	�#���"��	,���	'!�M	�$!��$�	'"��	 �!�"#"��$	#�!���	�!	���M	'���	�!	�(!"�	��(����	",�����	!�	��!��	�"#���.	8�����$	!%5�"�$�	��!�$�	�!	���	��,�	'���	�����	"�	�	��(���	��(����	",����.
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�a.,76/�15*1�15/�B62-.�6/,42.0,�).�*�(2260).*1/0��*.0�1)3/+:�&*,5)2.�12�(2337.)(*1)2.�6/(/)Z/0�&623�C;26)8).*+�86274,<�=2�&*()+)1*1/�15/,/�/&&261,[�3*.*8/6,�3*:�-),5�12�/,1*;+),5�,/6Z)(/�,1*.0*60,�26�+/11/6��1/34+*1/,]�B2.,)0/6�15/�(2.(/6.,�2&�C;26)8).*+�86274,[�*.0�6/,42.0�).�*�3/*.).8&7+�-*:�;:�/.,76).8�15*1�15/�B62-.f,��6/,42.,/,�(2.,)0/6�*.0�*006/,,�C;26)8).*+�6/46/,/.A1*1)2.,[�\7/,1)2.,�*.0�(2.(/6.,]�=562785271�15/�(2.,7+1*1)2.�462(/,,[�(2.,)0/6�-*:,�*.0�3/*.,�12�*Z2)0�26�3)1)8*1/�421/.1)*+�*0Z/6,/��)34*(1,�2&�15/�*(1)Z)1:�2.�421/.1)*+�26�/,1*;+),5/0��C;26)8).*+�26�=6/*1:�6)851,�*.0�6/+*1/0�).1/6/,1,]�g/4/.0).8�2.�15/�.*176/�2&�15/�(2.(/6.,[�/.,76/�15*1�15/�15)60�4*61:�46242./.1�),�).Z2+Z/0�).�15/�0),(7,,)2.�2&�3/*,76/,�12�46/Z/.1�26�6/07(/�*.:�421/.1)*+�*0Z/6,/�)34*(1,�2&�15/�4629/(1<�C�46242./.1�),�1:4)(*++:�).�15/�;/,1�42,)1)2.�12�*+1/6�15/�4629/(1�12�*Z2)0�26�3)1)8*1/�*0Z/6,/�)34*(1,�X/<8<[�4+*(/3/.1�2&�02(>,[�6271).8�2&�4)4/+)./,[�*+)8.3/.1�2&�62*0,[�/1(<Y]�d/Z)/-�4/6)20)(*++:[�1562785271�15/�(2.,7+1*1)2.�462(/,,[�15/�/_1/.1�12�-5)(5�/.Z)62.3/.1*+�*,,/,,3/.1,�26�6/87+*126:�462(/,,/,[�*,�15/:�*6/�)34+/3/.1/0[�(*.�;/�6/+)/0�742.�*.0�52-�15/�).&263*1)2.�8/./6*1/0�).�152,/�462(/,,/,�(*.�;/�7,/0�12�&7+'++�15/�B62-.f,�071:�).�-52+/�26�).�4*61]�d/Z)/-�4/6)20)(*++:�-5/15/6�15/�B62-.�5*,�0/32.A,16*1/0�12�15/�;2*60�26�16);7.*+[�-5/6/�*446246)*1/[�15*1�*0/\7*1/�(2.,7+1*1)2.�5*,�2((766/0]�a.,76/�15*1�1562785271�15/�(2.,7+1*1)2.�462(/,,[�*++�6/+/Z*.1�).&263*1)2.�),�,5*6/0�-)15�82Z/6.3/.1�0/4*61A3/.1,�*.0�*8/.()/,�).Z2+Z/0�).�15/�(2.,7+1*1)2.<�=2�*(5)/Z/�/&&/(1)Z/./,,[�3*.*8/6,�*6/�/.(276*8/0��12�4/6)20)(*++:�6/Z)/-�(2260).*1)2.�*.0�).&263*1)2.�,5*6).8�46*(1)(/,]�b2++2-�*86//0�742.�0),471/�6/,2+71)2.�3/(5*.),3,��12�6/,2+Z/�(2.h)(1,�*,�15/:�*6),/[�*.0�12�*Z2)0�+)1)8*A1)2.�6/+*1/0�12�15/�(2.,7+1*1)2.�*.0�*((23320*1)2.�462(/,,<



��

�������	
��������	���	�������	���������	��	�������	���	����	��	������	����	��	������ �!	�"�"#�$��	" %	&��'�	"##		('�) 	�� &�#�"�*� 	����* $	'���'%&	" %	��+�'	��''�&�� %� ��,--.	/01234256	3-	2-764.50	47	058134-7	3-	052-0.	955/47:	4728;.5<	;/.135	052-0.6	05:;8108=>	/0-?4.5	3@5	61A5	85?58	-B	47B-0A134-7	.53148	2-764635738=	17.	16	755.5.	3-	0585?173	.5/103A5736	17.	1:572456	47?-8?5.	47	C0-D7	2-76;83134-76>	6@105	47B-0A134-7	47	1	34A58=	D1=	D43@	.5/103A5736	17.	1:572456>	576;05	3@13	3@5	052-0.6	105	E85.	122-0.47:	3-	1	653	6317.10.	47	1	052-0.6	A171:5A573	6=635A	3@13	46		1225664F85	F=	188	.5/103A5736	17.	1:572456	47?-8?5.	47	3@5	2-76;83134-7	/0-2566>	576;05	3@13	188	052-0.6	105	51648=	1225664F85	17.	E85.	;647:	17	1//0-/04135	652;043=	281664E2134-7>	17.G	/05650?5	2-0/-0135	A5A-0=	-B	1	2-76;83134-7	E85H	����	I�	��J�#��	" %	�"* �"* 	" 	*&&��&		�" "$��� �	�'"�K* $	�"L#�M7	466;56	A171:5A573	31F85	6@-;8.	F5	205135.	17.	6@-;8.	4728;.5	1	6;AA10=	-B<	MF-04:4718	2-725076	1F-;3	/-3573418	1.?5065	4A/1236	-B	17	1234?43=	-7	/-3573418	-0	5631F846@5.	MF-04:4718	-0	N0513=	04:@36G	16	2-7?5=5.	3-	:-?507A573	.52464-7	A19506>

	C0-D7O6	5BB-036	3-	1..0566	2-725076	01465.	F=	MF-04:4718	:0-;/6	1F-;3	/-3573418	1.?5065	4A/1236	-B	3@5	1234?43=	-7	/-3573418	-0	5631F846@5.	MF-04:4718	-0	N0513=	04:@36>	17=	2-AA;742134-7	6573	3-	MF-04:4718	:0-;/6	47B-0A47:	3@5A	-B	635/6	31957	3-	1..0566	3@540	2-725076>	17=	-;36317.47:	466;56	05A14747:	F53D557	3@5	C0-D7	17.	MF-04:4718	:0-;/6	D43@	47B-0A134-7	1F-;3	D@=	3@565	466;56	@1?5	7-3	F557	056-8?5.	17.	6-A5	-B	3@5	2@18857:56	572-;73505.	47	058134-7	3-	3@565	466;56H		PB	3@5	4735734-7	46	3-	1..0566	3@565	466;56	13	1	81350	.135G	/0-?4.5	1	0134-7185	B-0	3@5	34A47:	17.	1	/817	B-0	4A/85A573134-7	17.	B-88-DQ;/H	����	R�	S%T�&�	�+�	�� &�#�"�*� 	" %		"������%"�*� 	�'���&&!	"&	 ���&&"'UN@5	2-76;83134-7	/0-2566	6@-;8.	F5	056/-764?5	17.	V5W4F85H	XBE24186	755.	3-	1.Y;63	3@5	/0-2566	16	75D	47B-0A134-7	1F-;3	3@5	63057:3@	-B	2814A	-0	3@5	65?5043=	-B	1.?5065		4A/1236	2-A56	3-	84:@3G	-0	4B	1	75D	MF-04:4718	:0-;/G	D43@	1	205.4F85	2814AG	1885:56	3@13	3@540	/-3573418	-0	5631F846@5.	MF-04:4718	-0	N0513=	04:@36	A1=	F5	4A/1235.	F=	3@5	/0-Y523H	PB	3@5	/0-256656	F547:	05845.	-7	F=	3@5	C0-D7	D488	7-3		188-D	43	3-	B;8E88	436	2-76;83134-7	-F84:134-76G	1..434-718	635/6	A;63	F5	31957H



����������	��
	������������
��	�	�
������
	

������������������
�

��

������������������ !�"#$%�&'()*+�$,-%�+,./�*$,*�&'0+(1*,*.'0�2'(1/�3%��4%,0.051%++�.67�6)'4�*$%�'(*+%*7�.*�%8&1(/%/�,09��&'0+./%),*.'0�'6�*$%�:'*%0*.,1�0%%/�*'�,&&'44'/,*%��*$%�&'0&%)0+�),.+%/�39�;3').5.0,1�5)'(:+<�='0+(1*,*.'0�4,9�)%-%,1�,�0%%/�*'�,&&'44'/,*%<�;&&'44'/,*.'0�4,9�*,>%�4,09�6')4+<?$%�:).4,)9�5',1�'6�,&&'44'/,*.'0�.+�*'�,-'./7�%1.4.0,*%7�')�4.0.4.@%�*$%�,/-%)+%�.4:,&*+�'0�:'*%0*.,1�')�%+*,31.+$%/�;3').5.0,1�')�?)%,*9�).5$*+7�,0/�2$%0�*$.+�.+�0'*�:'++.31%7�*'�&'4:%0+,*%�*$%�;3').5.0,1�&'44(0.*9�6')�*$'+%�,/-%)+%�.4:,&*+<�A0�+'4%�&.)&(4+*,0&%+7�,::)':).,*%�,&&'4B4'/,*.'0�4,9�3%�,�/%&.+.'0�0'*�*'�:)'&%%/�2.*$�*$%��:)':'+%/�,&*.-.*9<�?$%�=)'20�4,9�3%�,31%�*'�)%19�'0�2$,*�*$%�.0/(+*)9�:)':'0%0*�/'%+�.0�*%)4+�'6�,&&'44'/,*.'07�*'�6(1C117�.0�2$'1%�')�.0�:,)*7�*$%�=)'20D+�/(*9�*'�&'0+(1*7�,0/�2$%)%�,::)':).,*%7�,&&'44'/,*%<?$%�%8,4:1%+�.0&1(/%/�3%1'2�,)%�0'*�,0�%8$,(+*.-%�1.+*�3(*�:)%+%0*�,�),05%�'6�,&&'44'/,*.'0�':*.'0+<�E,>.05�&$,05%+�*'�*$%�:)'F%&*�/%+.50�%,)19�.0�*$%�:1,00.05��+*,5%+�'6�*$%�:)'F%&*�&,0�$%1:�,-'./�')�%1.4.0,*%�,/-%)+%�.4:,&*+<G$%0�+(&$�.4:,&*+�,)%�(0,-'./,31%�')�&,00'*�3%�%1.4.B0,*%/7�*$%�6'&(+�'6�,&&'44'/,*.'0�4(+*�*()0�*'�4.*.5,*.05�*$'+%�.4:,&*+<�H'4%*.4%+�*$.+�4,9�3%�,&&'4:1.+$%/�39�4,>.05�&$,05%+�*'�*$%�,&*.-.*9<�?$%�:)':'0%0*�.+�'6*%0�.0�*$%�3%+*�:'+.*.'0�*'�4'/.69�*$%�:)'F%&*�*'�,-'./7�%1.4.0,*%�')�4.0.4.@%�*$%�,/-%)+%�.4:,&*+<A0�.*+�)%5(1,*')9�)'1%7�*$%�=)'20�4,9�,1+'�:1,&%�*%)4+��')�&'0/.*.'0+�'0�,09�:%)4.*+7�1.&%0&%+�')�,(*$').@,*.'0+��*'�,-'./�')�4.0.4.@%�,/-%)+%�.4:,&*+<�A*�&,0�,1+'�%0*%)�.0*'�,5)%%4%0*+�2.*$�*$%�:)':'0%0*�:()+(,0*�*'�2$.&$�*$%�:)':'0%0*�(0/%)*,>%+�*'�&,))9�'(*�4%,+()%+�/%+.50%/�*'�)%/(&%�*$%�,/-%)+%�.4:,&*+<G$%)%�.*�.+�0'*�:'++.31%�*'�,-'./7�%1.4.0,*%7�')�+(3+*,0B*.,119�)%/(&%�,/-%)+%�.4:,&*+7�.*�4,9�3%�,::)':).,*%��*'�&'4:%0+,*%�*$%�;3').5.0,1�5)'(:�6')�,09�,/-%)+%��.4:,&*+�'0�*$%.)�:'*%0*.,1�')�%+*,31.+$%/�;3').5.0,1�')�?)%,*9�).5$*+<�='4:%0+,*.'0�&'(1/�*,>%�,�-,).%*9�'6�6')4+�.0&1(/.05�$,3.*,*�)%:1,&%4%0*I�:)'-./.05�+>.11+7�*),.0.05��

')�%4:1'94%0*�'::')*(0.*.%+�6')�4%43%)+�'6�*$%�;3').5.0,1�5)'(:I�1,0/�%8&$,05%+I�.4:,&*B3%0%C*�,5)%%4%0*+I�')�&,+$�&'4:%0+,*.'0<G$%)%�,&&'44'/,*.'0�.+�,::)':).,*%7�/%:,)*4%0*+�,0/�,5%0&.%+�+$'(1/�2')>�2.*$�*$%�;3').5.0,1�5)'(:�*'�./%0*.69�+'1(*.'0+�*$,*�3,1,0&%�*$%�.0*%)%+*+�'6�*$%�;3').5.0,1�5)'(:�2.*$�*$%�+'&.%*,1�.0*%)%+*+�'6�,11�=,0,/.,0+<�G$.1%�*$%)%�.+�0'�'31.5,*.'0�'0�*$%�=)'20�,0/�;3').5.0,1�5)'(:�*'�,5)%%�'0�2$,*�.+�,::)':).,*%�,&&'44'/,*.'0�J.<%<�;3').5.0,1�5)'(:+�/'�0'*�$,-%�,�-%*'K7�,11�:,)*.%+�4(+*�4,>%�)%,+'0B,31%�%66')*+�*'�C0/�+'1(*.'0+�*$,*�2.11�,&&'44'/,*%�*$%�,/-%)+%�.4:,&*+�'6�*$%�:)'F%&*�'0�:'*%0*.,1�')�%+*,31.+$%/�;3').5.0,1�')�?)%,*9�).5$*+<G$%)%�,&&'44'/,*.'0�4%,+()%+�:)':'+%/�39�*$%�:)':'B0%0*�')�'*$%)�:,)*.%+�,)%�,&&%:*,31%�*'�*$%�;3').5.0,1�5)'(:7�*$%�6%/%),1�=)'20�2.11�0%%/�*'�/%*%)4.0%�.6�.*�.+�,::)':).,*%�*'�)%19�'0�*$%+%�4%,+()%+�.0�*$%�6(1C14%0*�'6�.*+�/(*9�*'�&'0+(1*�JL(./.05�M).0&.:1%�,0/�N.)%&*.-%�O�PK<�A0�)%19.05�'0�,&&'44'/,*.'0�4%,+()%+�:)':'+%/�39�,�:)':'0%0*�')�'*$%)�:,)*.%+7�*$%�=)'20�0%%/+�*'�3%�+,*.+C%/�*$,*�*$%+%�4%,+()%+�,::)':).,*%19�,&&'44'/,*%�*$%�;3').5.0,1�5)'(:�6')�*$%�,/-%)+%�.4:,&*+�'0�*$%.)�;3').5.0,1�,0/�?)%,*9�).5$*+<G$%0�&'0+./%).05�,::)':).,*%�,&&'44'/,*.'0�':*.'0+7�/%:,)*4%0*+�,0/�,5%0&.%+�0%%/�*'Q�2')>�&'11,3'),*.-%19�*'�(0/%)+*,0/�$'2�*$%�4,0/,*%+�'6�:,)*.&.:,*.05�6%/%),1�/%:,)*4%0*+�,0/�,5%0&.%+��&,0�3%�(+%/�*'�,++.+*�*$%�=)'20�*'�,&&'44'/,*%�*$%��,/-%)+%�.4:,&*+�'0�:'*%0*.,1�')�%+*,31.+$%/�;3').5.0,1�')�?)%,*9�).5$*+�JL(./.05�M).0&.:1%�,0/�N.)%&*.-%�O�RKI�/%*%)4.0%�2$%*$%)�.*�.+�,::)':).,*%�*'�.0-'1-%�'*$%)�/%:,)*4%0*+�,0/�,5%0&.%+�')�'*$%)�')/%)+�'6�5'-%)0B4%0*�2$%0�,09�:)':'+%/�,&&'44'/,*.'0�4%,+()%+�6,11�'(*+./%�9'()�/%:,)*4%0*D+�')�,5%0&9D+�4,0/,*%<�?$%�4,0/,*%+�'6�6%/%),1�/%:,)*4%0*+�,0/�,5%0&.%+�+$'(1/�0'*�1.4.*�*$%�':*.'0+�6')�,&&'44'/,*.'0�,-,.1,31%�*'�;3').5.0,1�5)'(:+I�(0/%)+*,0/�,0/�3%�,2,)%�'6�$'2�*$%�,::)'-,1�,0/�/%&.+.'0B4,>.05�:)'&%++%+�2.*$.0�%,&$�/%:,)*4%0*�')�,5%0&9�4,9�+%)-%�,+�,�-%$.&1%�6')�,&&'44'/,*.'0I�,0/7



����������	
���������	���	�

���������

��

	������	���	������	��	�����	���	����������	����� ��	! �!���"	�� ����	��#� �������$	����������%	 ���$�&�� '	� 	���� 	�����$������	! �������	��'	�� #�	��		�������"�����()��	*�$$�����	�������	���$����	*�� 	���!�	*� 	�"����*'���	�!! �! ����	�������"�����	����� ��	"� ���	��"	*�$&$�����	���	�����$������	! �����(	)���	�������	��$$	+�		��*� ��"	+'	*��� �	!�$��'	"� ������	��"	! ������$	��!� �����	��	"��$���	����	�������"�����(	,-./	01	23-4.5	367	36389:.	;6<=5>3-;=6		?@//=5-;6A	-4.	B3?;?	<=5	3CC=>>=73-;=6)��	*�$$�����	*���� �	� �	 �$�#���	����	*�"� �$	"�!� �&�����	��"	��������	�����"� 	������ 	�������"�����		��	�!! �! ����	��	���	�� ����������(	)���	��*� ������		��$$	+�	����� �"	"� ���	���	DE �&�����$������	F��$'���	��"	E$������G	��"	���	HI ���	I����$������	E �����J	!�����	�*	���	! �����	KL��	E�����	M	��"	NO(	L���	�*	����	��*� &������	��$$	+�	��������"	��	���	������	����������	� ��P���	��+$�(	Q���	!�������$	� 	����+$����"	F+� �����$	� 	) ���'	 �����	����"	��	+�	�"#� ��$'	��!����"	+'	���	! �R���S	T�	���	����	�*	!�������$	F+� �����$	 �����%	����	��	���	�� �����	�*	���	�$���S	Q���	��	���	"�� ��	��"	��#� ��'	�*	���	�"#� ��	��!����	��	���	!�������$	� 	����+$����"	F+� �����$	� 	) ���'	 �����	��"	 �$���"	���� ����S	,-./	U1	V7.6-;<9	/=??;B8.	3CC=>>=73-;=6		>.3?@5.?	367	=/-;=6?F*�� 	"��� ������	����	�������"�����	��	�!! �! ����	��	���	�� ����������%	���	����	���!	��	��	������	���	 ����	�*	!����+$�	�������"�����	����� ��	��"	"������	�����	����� ��	����	F+� �����$	� ��!�(	T�	�"����*'���	!����+$�	�������"�����	����� ��%	�*W���$�	��'	��P�	����	�������X	�!�����	�"����W�"	+'	F+� �����$	� ��!�	� 	���	! �!������	��	�$�������	� 	 �"���	���	�"#� ��	��!����	�*	���		! �!���"	! �R���	K�(�(	�������	��	���	"�����	� 	�!! ����	��	���	! �R���OY

	���	������	��	�����	��'	! �!���"	�������"�����	����� ��	��'	 �"���	���	�"#� ��	��!����	�*	���		! �!���"	����#��'	��	!�������$	� 	����+$����"	F+� �����$	� 	) ���'	 �����Y	������ 	���	�"#� ��	��!����	�*	���	! �!���"	����#��'	��	!�������$	� 	����+$����"	F+� �����$	� 	) ���'	 �����	���	+�	�$�������"	� 	 �"���"%	��"	�*	���%	������ 	����	�� �	�*	���!��������	��'	+�	�!! �! ����Y	���	����	��	���	I ���	�*	����	!����+$�	�������"�����	����� �	��"	���	��������	��� ���	�*	*��"�	K�(�(	) ���� '	Z�� "	��+��������%	��������	����� �����%	��� �"	����	����	���� 	*�"� �$	"�!� ������	��"	��������%	���� 	$�#�$�	�*	��#� �����	� 	��"��� 'OY	������ 	��� �	� �	�����$������	! �����$�	����	F+� �����$	� ��!�	����	�� #�	��	�	+����	��	"������%	��"	��� �	�!! �! ����%	��	��!$�����	�������"�����	����� ��Y	������ 	��� �	� �	��'	��������	� 	���	W������$		����� �����	����	� �	������� '	��	��!$�����	�����&��"�����	����� ��S	������ 	���	���"����	�*	*�"� �$	"�!� ������	��"	��������	���+$�	����	��	! ����"	����	��$����"	�����&��"�����	�!�����S	����	���� 	"�!� ������	��"	��������	���	�**� 	��	�� ��	�*	�������"�����%	��#���	 ��� "	��	���� 		���"����%	W������$	����� �����	��"	$����$�����(	[� 		����!$�%	\����	]���� ���	��"	L����$	̂�#�$�!����	I���"�	_	R�+	� ������Y	E�+$��	Q� P�	̀�#� �����		L� #����	I���"�	_	��$�	� 	!� �����	�*	$��"�Y	E� P�	I���"�	_	������� �����	�*	F+� �����$	��� �"	�����Y	����	����� ��	��'	����	���	����� ��	��"	���� ����	�������	 �a�� ���	���	 ���� ���()���	����������	�$$���	���	I ���	��	�"����*'	�������&"�����	�!�����	*� 	"���������	����	 �����	��$"� �(	T�	��		��������$	����	*�"� �$	"�!� ������	��"	��������	��#�		���	�!! �! ����	���� ��$	�!! �#�$�	��	!$���(	T�	��	�$��		��!� ����	����	! �!���"	�������"�����	����� ��	� �	�!! �#�"	+'	����� 	����������	����	"�������&��P���	��"	W������$	����� ��'(	[�"� �$	�*W���$�	����	���� �		����	���� ��$	�!! �#�$�	� �	�+�����"	! �� 	��	! ��������		�������"�����	�!�����	��	F+� �����$	� ��!�(
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�����	��	���������������	������ ��!	��"	#����$%&�'(	)*+,	-*.,/0	1/2.3)4/(),	.(1	.5/(6+/,	7+88	+428/4/()	)*/	93:7(;,	1/6+,+:(	.(1	.66:44:1.)+:(	4/.,<3/,=	>*+,	)?2+6.88?	+(@:8@/,	).A+(5	,)/2,	):	2<)	)*/	.66:44:B1.)+:(	4/.,<3/,	+(	28.6/	.(1	6.33?+(5	:<)	4:(+):3+(5	:3	:)*/3	C:88:7B<2	.6)+@+)+/,=	DCE6+.8,	,*:<81	@/3+C?	7*/)*/3	)*/	.66:44:1.)+:(	4/.,<3/,	.3/	+(	28.6/	.(1	.1@+,/	7*/)*/3	)*/?	.3/	/CC/6)+@/	+(	/8+4+(.)+(5	:3	4+)+5.)+(5	)*/	.1@/3,/	+42.6),	:C	)*/	.6)+@+)?	:(	2:)/()+.8	:3	/,).F8+,*/1	GF:3+5+(.8	:3	>3/.)?	3+5*),	.(1	3/8.)/1	+()/3/,),=	HIJK	LM	NOPPQRSTUIJ	URV	SPKWJPJRI		IXJ	VJTSYSORZY[\(	,:4/	6+36<4,).(6/,0	1/2.3)4/(),	.(1	.5/(6+/,	7+88	E(1	+)	*/82C<8	):	1/@/8:20	+(	6:88.F:3.)+:(	7+)*	)*/	GF:3+5+(.8	53:<2,	.(1	:)*/3	2.3)+/,0	+C	.223:23+.)/0	.(	+428/4/().)+:(	28.(	)*.)	,/),	:<)	)*/	,)/2,	(/6/,,.3?	):	2<)	)*/	.66:4B4:1.)+:(	4/.,<3/,	+(	28.6/0	.(1	):	5<+1/	.(1	)3.6A	)*/	93:7(;,	4:(+):3+(5	.(1	C:88:7B<2	.6)+@+)+/,=	]/2.3)4/(),	.(1	.5/(6+/,	6.(	8::A	):	)*/+3	1/2.3)4/().8	:3	.5/(6?	.223:.6*/,	):	6:(,<8).)+:(	̂_//	-.3)	̀a	.(1	)*/	+,,</,	4.(.5/4/()	)3.6A+(5	).F8/	C:3	5<+1.(6/	+(	)*/	1/@/8:24/()	:C	.(	+428/4/().)+:(	28.(=	HIJK	bM	cORSIOd	URV	eOWWOfgQK]/2.3)4/(),	.(1	.5/(6+/,	(//1	):	6::31+(.)/	)*/+3	3:8/,	+(	6.33?+(5	:<)	4:(+):3+(5	:3	:)*/3	C:88:7B<2	.6)+@+)+/,=	G	6::31+(.)/1	/CC:3)	7+88	*/82	)*/4	.,,/,,	7*/)*/3	.66:4B4:1.)+:(	4/.,<3/,	.3/	/CC/6)+@/	+(	/8+4+(.)+(5	:3	4+)+5.)+(5	)*/	.1@/3,/	+42.6),	:C	)*/	23:h/6)=\C	4:(+):3+(5	.(1	C:88:7B<2	.6)+@+)+/,	3/@/.8	)*.)	,:4/		.66:44:1.)+:(	4/.,<3/,	.3/	+(/CC/6)+@/	+(	4+)+5.)+(5	)*/	.1@/3,/	+42.6),0	)*/	93:7(	(//1,	):	7:3A	6:88.F:3.)+@/8?	7+)*	GF:3+5+(.8	53:<2,0	)*/	23:2:(/()	.(1	:)*/3	2.3)+/,	):	E(1	.223:23+.)/	.66:44:1.)+:(	4/.,<3/,0	.(1	4:(+):3	)*/	/CC/6)+@/(/,,	:C	)*/	(/7	4/.,<3/,=	>*/	93:7(	1+,6*.35/,	+),	1<)?	):	6:(,<8)0	.(10	7*/3/	.223:23+.)/0	.66:44:1.)/0	.(1	,)3/(5)*/(,	+),	7:3A+(5	3/8.)+:(,*+2	7+)*	GF:3+5+(.8	53:<2,	7*/(	+)	2<),	+(	28.6/	/CC/6)+@/	.66:44:1.)+:(	4/.,<3/,=	̂i/C/3	):	j<+1+(5	-3+(6+28/	.(1	]+3/6)+@/	k	la=

>*+,	6:<81	F/	C.6+8+).)/1	F?	.(	+428/4/().)+:(	28.(	):	5<+1/	.(1	)3.6A	)*/	93:7(;,	4:(+):3+(5	.(1	C:88:7B<2	.6)+@+)+/,=	>*/	28.(	4.?	+(68<1/m	1/,+5(.)+:(	:C	.	C/1/3.8	8/.1	C:3	)*/	3/2:3)+(5	.(1	+,,</,	4.(.5/4/()	)3.6A+(5	23:6/,,0	.(1	C:3	:(B5:+(5		6:44<(+6.)+:(	7+)*	GF:3+5+(.8	53:<2,	.(1	23:2:(/()0	.,	(/6/,,.3?=	n*/3/	4:3/	)*.(	:(/	1/2.3)4/()	:3	.5/(6?	+,	+(@:8@/10	)*/	8/.1	+,	3/,2:(,+F8/	C:3	/(,<3+(5	)*.)	.223:23+.)/	.6)+:(	+,	).A/(o	3/p<+3/4/(),	.(1	4/.,<3/,	)*.)	/(,<3/	)*.)	.1@/3,/	+42.6),	:(	3+5*),	6:()+(</	):	F/	.113/,,/1	1<3+(5		)*/	8+C/	6?68/	:C	)*/	.6)+@+)?o	.(1	/q+,)+(5	:3	(/78?	1/@/8:2/1	)3.6A+(5	.(1	3/2:3)+(5	23:6/,,/,	C:3	/.6*	:C	)*/	.66:44:1.)+:(	4/.,<3/,	+428/4/()/10	C/1/3.8	.(1	3/5<8.):3?	.6)+@+)+/,0	4.(	.5/B	4/()	.(1	1+,2:,.8	:C	93:7(	8.(10	E(.(6+.8	3/p<+3/4/(),=	HIJK	rM	stUWQUIJ	IXJ	TORYQWIUISOR	KdOTJYYu:88:7+(5	)*/	+428/4/().)+:(	:C	)*/	,/8/6)/1	.66:44:1.B)+:(	4/.,<3/,0	1/2.3)4/(),	.(1	.5/(6+/,	,*:<81	/@.8<.)/	)*/	3/,<8),	:C	)*/+3	6:(,<8).)+:(	.(1	.66:44:1.)+:(		.6)+	@+)+/,=	G	93:7(	6:(,<8).)+:(	3/6:310	+C	7/88	1/@/8:2/1	.(1	6:(,+,)/()8?	4.+().+(/10	7+88	C.6+8+).)/	)*/	.(.8?,+,	:C	7*/)*/3	:3	(:)	GF:3+5+(.8	6:(6/3(,	.F:<)	.(?	.1@/3,/	+42.6),	:(	2:)/()+.8	:3	/,).F8+,*/1	GF:3+5+(.8	:3	>3/.)?	3+5*),	.(1	3/8.)/1	+()/3/,),	*.@/	F//(	.1/p<.)/8?	.113/,,/1=v@.8<.)+(5	.	23:6/,,	.,	+)	23:6//1,	/(.F8/,	:CE6+.8,	):	@/3+C?	)*/	/CC/6)+@/(/,,	:C	.6)+:(,	.(1	1/6+,+:(,	).A/(	.8:(5	)*/	7.?	.(1	):	6:33/6)	)*/4	+(	.	)+4/8?	C.,*+:(=	>*/3/C:3/0	<(1/3).A+(5	.(	/@.8<.)+:(	:C	.	6:(,<8).)+:(	.(1	.66:4B4:1.)+:(	23:6/,,	.)	A/?	,).5/,	7+88	.88:7	)*/	93:7(	):	/(,<3/	)*.)	+)	6:()+(</,	):	.6)	+(	.66:31.(6/	7+)*	)*/	5:.8,	.(1	:Fh/6)+@/,	:3	):	.1h<,)	)*/4	.,	(/7	1/@/8:24/(),	:66<3	:3	(/7	+(C:34.)+:(	F/6:4/,	.@.+8.F8/=	>*/	G<1+)	.(1	v@.8<.)+:(	w(+)	_).CC	:C	)*/	1/2.3)4/(),	.(1	.5/(6+/,	+(@:8@/1	6.(	.,,+,)	+(	1/@/8:2+(5	.	<,/C<8	/@.8<.)+:(		23:6/,,	)*.)	6.(	F/	,*.3/1	):	+423:@/	@.3+:<,	.,2/6),		:C	C<)<3/	6:(,<8).)+:(,=
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	��	�����	�����	���	������� �	! ������� "�	#��$	� %	&'���� "�	��	�(����� ��	� %	�����)	*��$��! ���+������� 	��	��	,-	./01	����	���	2��# 	34���5"���� 	���	� ��� ��6� �	��	��	,-./0	���$��78	9�	:;<==>?@	A/BBCD	/	E�2�*�	/CF-GHI	JKLHHMN	NLO	KHMOPQRSPT	UV	SWP	XSSMHYPV	ZPYPHL[	M\	]LYLTL	RYTPH	SWP	\PTPHL[	̂_̀abc_b̀	def	\MH	gOWhYi	QMYSHLHV	SM	SWP	SPHjO	M\	WhO	kLYTlO	\MMT	gOWhYi	[hQPYQPI	mWP	JRKHPjP	]MRHS	M\	]LYLTL	WP[T	SWLS	GHI	JKLHHMN	PYnMVPT	LY		XUMHhihYL[	HhiWS	SM	gOW	\MH	\MMT	NWhQW	NLO	KHMSPQSPT	UV	OPQShMY	op	M\	SWP	qrs̀f_ftf_rs	defu	vwxyz	XQQMHThYi	SM	SWP	]MRHS{	SWP	]HMNY	jROS	TPjMYOSHLSP	L	|Q[PLH	LYT	K[LhY}	hYSPYShMY	SM	P~ShYiRhOW	XUMHhihYL[	HhiWSOI	�Y	SWhO	QLOP{	SWP	SPOS	WLT	YMS	UPPY	jPS	UV	SWP	]HMNYlO	P�hTPYQPImWP	]MRHS	L[OM	\MRYT	SWLS	SWPHP	hO	L	gTRQhLHV	HP[LShMYOWhK	UPSNPPY	SWP	]HMNY	LYT	XUMHhihYL[	KPMK[PO	ULOPT	MY		SWP	YPPT	\MH	SWP	]HMNY	SM	LQS	WMYMRHLU[VI	mWPHP\MHP{		OPQShMY	op	jROS	UP	hYSPHKHPSPT	hY	L	jLYYPH	QMYOhOSPYS	NhSW	SWhO	HP[LShMYOWhKI	mWP	]MRHS	K[LQPT	L	WhiW	URHTPY	MY	SWP	]HMNY	SM	nROSh\V	LYV	hY\HhYiPjPYS	NhSW	SWP	PYnMVjPYS	M\	XUMHhihYL[	HhiWSO	KHMSPQSPT	UV	OI	opIJPP	L[OM	�z	�z	����bc	NWPHPhY	SWP	]MRHS	WP[T	SWLS	SWP	nROShgQLShMY	SPOS	TP�P[MKPT	hY	�z	�z	���ccr�	LKK[hPT	SM	mHPLSV	HhiWSOI����	���	�(����� ��	���������<����?	9�	�=�����	�>�����<@	A/BBFD	,	E�2�*�	/C/CmWhO	LQShMY	hY�M[�PT	L	Q[Lhj	UV	SWP	ZhSO�LY	LYT	�PSlORNPSlPY	WPHPThSLHV	]WhP\O	\MH	XUMHhihYL[	ShS[P	LYT	LY	hYWPHPYS	HhiWS	SM	OP[\�iM�PHYjPYS	M�PH	p�{���	O�RLHP	�h[MjPSPHO	M\	kHhShOW	]M[RjUhLI	mWP	JRKHPjP	]MRHS	M\	]LYLTL	HR[PT	SWLS{	TRP	SM	P�hTPYShLHV	KHMU[PjO	NhSW	SWP	QLOP{	L	YPN	SHhL[	hO	HP�RhHPT	SM	TPSPHjhYP	NWPSWPH	SWP	K[LhYSh\\O	PYnMV	SWP	Q[LhjPT		XUMHhihYL[	ShS[P	LYT	OP[\�iM�PHYjPYS	HhiWSOI�Wh[P	YMS	KHM�hThYi	LYV	iRhTLYQP	MY	SWP	hOORP	M\	HhiWSO	M\	OP[\�iM�PHYjPYS{	SWP	]MRHS	jLTP	iPYPHL[	KHMYMRYQPjPYSO	MY	SWP	OQMKP	LYT	QMYSPYS	M\	XUMHhihYL[	ShS[PI	�Y	POOPYQP{	h\	LY	XUMHhihYL[	iHMRK	QLY	POSLU[hOW	SWLS{	LS	ShjP	M\	OM�PHPhiYSV{	hS	P~Q[ROh�P[V	MQQRKhPT	L	SPHHhSMHV	SM	NWhQW	L	ORUOSLYShL[	QMYYPQShMY	WLO	UPPY	jLhYSLhYPT{	SWPY	hS	WLO	SWP	QMjjRYL[	HhiWS	SM	P~Q[ROh�P	ROP	LYT	MQQRKLShMY	M\	ORQW	[LYTOI	mWP	

XUMHhihYL[	iHMRK	QLY	ROP	SWP	[LYTO	\MH	\LH	HLYihYi	KRHKMOPO	hYQ[RThYi	PQMYMjhQ	P~K[MhSLShMYI	mWP	MY[V	[hjhSLShMYO	LHP	SWLS	SWP	[LYTO	QLY	YMS	UP	ThOKMOPT	M\	NhSWMRS	ORHHPYTPH	SM	SWP	]HMNY	YMH	QLY	SWPV	UP	ROPT	hY	ORQW	L	\LOWhMY	SWLS	NMR[T	TPOSHMV	SWP	XUMHhihYL[	iHMRKlO	OKPQhL[	UMYT	NhSW	SWP	[LYTImWP	]MRHS	L[OM	HR[PT	SWLS	UMSW	SWP	\PTPHL[	LYT	KHM�hYQhL[	]HMNY	QLY	nROShgLU[V	hYSPH\PHP	NhSW	LY	XUMHhihYL[	iHMRKlO	XUMHhihYL[	ShS[PI	mWP	]MRHS	HPnPQSPT	SWP	KHM�hYQPlO	QMRYSPH�Q[Lhj	HPiLHThYi	KHM�hYQhL[	KMNPH	SM	P~ShYiRhOW	XUMHhihYL[	HhiWSO	hY	gYThYi	SWLS{	OhYQP	]MY\PTPHLShMY{	MY[V	SWP	\PTPHL[	]HMNY	WLO	ORQW	L	KMNPHI*����	��	����%�	� %	���(4 ���7�>	�� �>	¡�¢< 	£ ¢8	��	<�	9�	�<==��=	:��< �		�=��<�	�>� ¢��@	A�C/CD	E22	¤,mWP	JRKHPjP	]MRHS	M\	]LYLTL	RYLYhjMRO[V	WP[T	SWLS	SWP	k]	¥Sh[hShPO	]MjjhOOhMY	¦SWP	]MjjhOOhMY§	WLT	KHMKPH[V	P~PHQhOPT	hSO	nRHhOThQShMY	hY	HP[LShMY	SM	SWP	TRSV	SM	QMYOR[S	LYT	WLT	QMHHPQS[V	TPSPHjhYPT	SWLS	L	TRSV	SM	QMYOR[S	ThT	YMS	LHhOP	hY	SWhO	QLOPImWP	JRKHPjP	]MRHS	M\	]LYLTL	OPS	MRS	iRhTP[hYPO	\MH		TPSPHjhYhYi	NWPSWPH	L	SHhURYL[	QLY	LOOPOO	SWP	LTP�RLQV	M\	QMYOR[SLShMY{	NWPY	hS	QLY	TM	QMYOR[SLShMY	LYT	NWPY		hS	QLYYMS	TM	PhSWPHI	mWP	]MRHS	KHM�hTPT	\RHSWPH	iRhTLYQP	MY	NWLS	hO	HP�RhHPT	SM	PYiLiP	L	TRSV	SM	QMYOR[S	LYT		P~K[LhYPT	SWLS	hS	LKK[hPO	SM	QRHHPYS	LYT	\RSRHP	LQSh�hShPO	LYT	hjKLQSO{	YMS	WhOSMHhQL[	hY\HhYiPjPYSOI�Y	SWhO	QLOP{	SWP	]MjjhOOhMY	WLT	SWP	LRSWMHhSV	SM	LOOPOO	NWPSWPH	LTP�RLSP	QMYOR[SLShMY	WLT	MQQRHHPT	UPQLROP		hS	QMR[T	TPQhTP	�RPOShMYO	M\	[LN	LYT	TPSPHjhYP	h\	SWP		QMYSHLQS	hY	hOORP	NLO	hY	SWP	KRU[hQ	hYSPHPOSI	�S	L[OM	WLT		SWP	LRSWMHhSV	SM	QMYOhTPH	LYV	|MSWPH	HP[P�LYS	\LQSMHO}		LYT	jL�P	LYV	MHTPH	hS	QMYOhTPHPT	LT�hOLU[P	hY	SWP		QhHQRjOSLYQPOI	mWPOP	\PLSRHPO	M\	hSO	OSLSRSMHV	jLYTLSP	LRSWMHḧPT	LYT	HP�RhHPT	SWP	]MjjhOOhMY	SM	LTTHPOO	NWPSWPH	SWP	TRSV	SM	QMYOR[S	NLO	SHhiiPHPT	LYT	h\	SWPHP	WLT	UPPY	LTP�RLSP	]HMNY	QMYOR[SLShMY	LYT	LQQMjjM�TLShMYI	mWP	]MjjhOOhMY	ThT	YMS{	WMNP�PH{	WL�P	nRHhOThQShMY	SM	PYiLiP	hY	QMYOR[SLShMY	hSOP[\ImWP	]MRHS	QMYgHjPT	SWLS	SWP	TRSV	SM	QMYOR[S	hO	L	QMYOSh�SRShMYL[	TRSVI
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����������������� !"�#��$��%&�'(�)*+�,-.�/--01�234456�7�8(9(#(�:;<=�%&�'(�>?*,@0A+-1�234456�7�8(9(#(�<7B=%&�'(�CDE�FGAH-IAJ@-�K0,1�234456�7�8(9(#(�5<7LMNON�PQONO�RSTUVTN�WMN�XYNOWRUS�UZ�[MNWMN\�ONPWRUS�]̂�UZ�WMN�_̀abcdcecd̀a�fgch�ijkl�RSPVYmNOn�QO�QS�opU\RqRSQV�\RqMWn�Q�\RqMW�WU�rOM�PUssN\PRQVVtu�vS�WMN�w�Tu�xya�z{|�}{{c�PQONn�WMN�~UY\W�UYWVRSNm�WMN�WNOW�ZU\�RmNSWRZtRSq�opU\RqRSQV�\RqMWO��\UWNPWNm�YSmN\�ONPWRUS�]̂u��OONSWRQVVtn�QS�opU\RqRSQV�q\UY��sYOW�NOWQpVROM�WMQWn�QW�WRsN�UZ�PUSWQPW�[RWM��Y\U�NQSOn�WMN��Q\WRPYVQ\�QPWRTRWt�PVQRsNm�QO�QS�opU\RqRSQV�\RqMW�[QO�Q��\QPWRPNn�W\QmRWRUS�U\�PYOWUs�WMQW�[QO�RSWNq\QV�WU�WMN�OUPRNWt�O�mROWRSPWRTN�PYVWY\Nuo��VtRSq�WMN�QpUTN�WNOW�WU�WMN�ZQPWO�UZ�WMN�PQONOn�WMN�~UY\W�\YVNm�WMQW�WMN�QPPYONm�RS�w��Tu���yzbc̀a{�MQm�NOWQpVROMNm�QS�opU\RqRSQV�PUssN\PRQV�rOMRSq�\RqMWu��U[NTN\n�WMN�~UY\W�QVOU�RSmRPQWNm�WMQWn�RS�WMN�PUSWN�W�UZ�opU\RqRSQV�PUssN\�PRQV�rOMRSq�\RqMWOn�WMN\N�Q\N�SU�RSWN\SQV�VRsRWQWRUSO�WU�WMN�\RqMWu�oO�OYPMn�WMN�w��Tu���y||̀���YOWRrPQWRUS�WNOW�MQm�WU�pN�\NrSNm�ZU\�opU\RqRSQV�PUssN\PRQV�rOMRSq�\RqMWOu��WMN\�PUSORmN\QWRUSOn�Q�Q\W�Z\Us�PUSON\TQWRUS�qUQVOn�Q\N�WU�pN�WQ�NS�RSWU�QPPUYSW�RS�mNWN\sRSRSq�[MNWMN\�qUTN\SsNSWQV�\NOW\RPWRUSO�[N\N��YOWRrNmu�p�NPWRTNO�OYPM�QO�WMN��Y\OYRW�UZ�NPUSUsRP�QSm�\NqRUSQV�ZQR\SNOOn�QO�[NVV�QOn�WMN�MROWU\RP�SUS�SQWRTN��Q\WRPR�QWRUS�RS�WMN�rOMN\t�Q\N�\NVNTQSW�Up�NPWRTNO�RS�WMN�PUSWN�W�UZ�WMN��YOWRrPQWRUS�QSQVtOROu�opU\RqRSQV�\RqMWO�MQTN�WU�pN�qRTNS��\RU\RWt�pYW�WMNt�QVOU�MQTN�WU�pN�\NPUSPRVNm�[RWM�UWMN\�\RqMWO�QSm�RSWN\NOWOu�LMN�PQON�[QO�\NsRWWNm�ZU\�W\RQV�US�WMN�XYNOWRUS�UZ�[MNWMN\�WMN�\NqYVQWRUS�UZ�WMN�QPPYONm�O��opU\RqRSQV�PUssN\PRQV�rOMRSq�\RqMWO�PUYVm�pN��YOWRrNmu%�'(�/A�?-�1�27;;B6�899��BLMN�QPPYONm�[N\N�PMQ\qNm�[RWM�YSVQ[ZYVVt�MYSWRSq�sUUON�QSm��UOONOORSq�qQsN�PUSW\Q\t�WU�OOu����QSm�������UZ�WMN��acy|d̀��y�{�yaz��db��fgc��LMN�PNSW\QV�ROOYN�[QO�[MNWMN\�W[U�RSmRTRmYQVO�Z\Us�WMN��QYVW��WNu��Q\RN�Q\NQn�[MU�ONVZ�RmNSWRZt�QO���WROn�PQS�NOWQpVROM���WRO�opU\RqRSQV�\RqMWO�WU�MYSW�WMQW�Q\N��\UWNPWNm�pt�Ou�]̂�UZ�WMN�_̀abcdcecd̀a�fgch�ijkl�
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CFB Esquimalt Fire Rescue 

Fire Prevention Division 

 

  

Project:    Location: CFB 

Esquimalt 

 

 

 

 

Fire Orders and Regulations for Contractors 
 

All personnel are to be thoroughly familiar with the contents of this order and in addition are 

to be conversant with relevant regulations pertaining to: 

 

Fire Safety Plans 

 

 Prior to commencement of construction or demolition, the Contractor shall 

prepare for the site a Fire Safety Plan conforming to the National Fire Code of 

Canada Section 2.8 Emergency Planning. 

 

 Prior to commencement of construction or demolition, the Contractor and their 

personnel shall be familiar with the National Building Code of Canada Section 

8.2 Protection of the Public and Fire Safety or British Columbia Building Codes 

section 8.2. 
 

Reporting Fires 

 

 Report immediately all fire incidents to the Fire Department as follows: 

o Activate nearest fire alarm and 

o Telephone 911  

o Telephone the Fire Department 363-1990/1991 

 

 

 When reporting a fire by telephone, give location of fire, name or number of 

building and be prepared to verify the location.  

o When reporting by cellular phone, inform the operator your location as 

CFB Esquimalt, (Bldg #) Colwood, Wilfert Road. You may initially 

receive a 911 operator from another jurisdiction depending on your 

cellular phone. 

 
Fire Precautions 

 

 Fire safety will be maintained in accordance with Canadian Forces Base (CFB) Esquimalt 

Fire Orders.  

 

 Fire watchers provided with sufficient fire equipment (Company Owned) to control or 

extinguish fire shall be provided: 

o Whenever work is being carried out in dangerous or hazardous areas involving 

the use of heat. 

o For the duration of cutting, welding, and roofing operations and for a period of 1 

HR thereafter…2 HR for roofing. Before leaving, he/she shall inspect the site to 

ensure that all is in order. 



o On a scale established in conjunction with the engineer prior to commencing 

work. 

 

 Hot works permits are required from the Fire Prevention Division, 363-1911 or 250-213-

8250 in all cases involving welding, cutting, grinding, roofing or the use of blowtorches, 

salamanders, etc. Regulations in the Hot Works permit will be strictly adhered to. 

 

 The contractor shall supply fire extinguishers, as scaled by the Chief Fire Inspector, 

necessary to protect the work in progress and the contractor’s physical plant on site. 

 

Interior and Exterior Fire Protection Systems and Alarm Systems 

 

 Fire hydrants, sprinklers systems, and fire protection and alarm systems will not be: 

o Obstructed; 

o Tampered with, shut-off; or 

o Left inactive at the end of a working day or shift without authorization from the 

Chief Fire Inspector. 

o The Chief Fire Inspector must be notified before disconnecting the power to 

buildings with fire alarm systems. 

 

 Fire hydrants, standpipes and hose systems will not be used for other than firefighting 

purposes unless authorized by the Chief Fire Inspector 363-1911. 

 

Blocking of Roadways or Access/Egress 

 

 Blocking of Roadways: in all area the Chief Fire Inspector is to be advised prior to the 

erection of barricades or the digging of trenches which might impede fire apparatus. The 

Contractor shall provide an emergency access road as required and as directed by the 

Chief Fire Inspector. 

 

 Blocking of Access/Egress: The Chief Fire Inspector shall be advised of any work that 

would restrict access/egress or block a door to an area of the building. The Contractor 

shall provide an emergency access route as directed by the Chief Fire Inspector. 

 

Flammable Liquids 

 

 Flammable liquids such as gasoline, kerosene, naphtha, etc., may be kept for ready use in 

quantities not exceeding 45 litres provided they are stored in approved safety cans 

bearing the Underwriters Laboratory or Factory Mutual Seal of Approval. 

 

 Transfer of flammable liquids is prohibited within buildings. In all cases where the 

transfer of such liquids is necessary, care is to be taken to provide adequate bonding 

between containers and ground. 

 

 The transfer of flammable liquids shall not be carried out in the vicinity of open flame or 

any type of heat producing devices. 

 

 Storage of quantities of flammable liquids exceeding 45 litres for work purposes requires 

the permission of the Chief Fire Inspector. Flammable liquids having a flash point below 

38°C (100°F) such as gasoline or naphtha, etc., shall not be used in solvents or cleaning 

agents. 

 

 Disposal of flammable liquids shall be in a safe approved manner. 

 



 

Smoking Precautions 

 

 Although smoking is not permitted in hazardous areas, care must still be exercised in the 

use of smoking materials in non-restricted areas. Smoking is not permitted in Department 

of National Defence buildings. 

 

Storage and Removal of Rubbish and Waste Materials 

 

 Accumulations of rubbish and waste materials are to be kept to a minimum, and removed 

from buildings at the end of the workday or shift. 

 

 Flammable waste materials shall not be stored in the work area without the consent of the 

Chief Fire Inspector. 

 

 The burning of rubbish is prohibited 

 

 

Quality Control 

Automatic Fire Protection and Detection Systems (AFP and DS) 

 

 

 The Chief Fire Inspector, Fire Prevention Division, CFB Esquimalt Fire Rescue, shall be 

informed in advance of acceptance inspections or tests of new AFP and DS. 

 

 A copy of the applicable manufacturer’s operating maintenance, parts list manual, one set 

of keys for new alarm panels in addition to any other manuals, and keys called for in this 

specification, shall be provided to the Chief Fire Inspector at the time of acceptance. 

 

 The Contractor shall arrange a briefing from a manufacturer’s representative for the Chief 

Fire Inspector prior to or at the time of acceptance of new AFP and DS. 

 

 When existing AFP and DS are modified, required repair, or are being expanded, the 

Chief Fire Inspector shall be notified prior to commencement of work and kept informed 

of progress. On completion, the Chief Fire Inspector shall be informed to enable Fire 

Department staff to test the system. 

 

 

I acknowledge I am aware of these regulations requiring compliance with CFB Esquimalt Fire 

Safety Orders and Directives in connection with the work to be performed. 

 

 

Inspector:   Date:  

     

Contractor:   Date:  

Phone #     
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BSO 7665-0      
Base Fire Safety Policy  

 

1. Identification  

Date of Issue 27-04-2018 

Date of Modification 27-04-2018 

Application This order and directive applies to those members of the Canadian 

Armed Forces (CAF) and employees of the Department of National 

Defence (DND), NPF employees, contractors and all individuals that 

reside in Canadian Forces Base Esquimalt. This is inclusive of Lodger 

units and all properties for which the Base Commander is 

responsible.  

Supersession This Base Standing Order (BSO) supersedes BSO 2-314 through 322 

inclusive. 

Approval Authority This BSO is issued pursuant to the authority of the Commanding 

Officer Canadian Forces Base Esquimalt. 

Enquiries Commanding Officer Port Operations and Emergency Services 

 

2. Definitions 

Building Custodian The person in charge (CF or DND) of real property for the 

department. The Commanding Officer or the senior officer 

responsible for the building. 

Emergency Operations Activities of fire protection services which relate to, but are not 

limited to: infrastructure, aircraft, shipboard, wild land, rescue, 

hazardous materials, CBRN and emergency medical response.

Fire Prevention Fire Protection Services and enforcement dealing with preventing the 

outbreak of fire through identification and recommendations to 

eliminate fire hazards through activities such as inspection, code 

enforcement, education, training, and investigation programs.

Fire Warden The official tasked with ensuring that workplace fire hazards are 

identified, reported and corrected.

 

3. Direction/Policy  

Context 

3.1  

The Fire Protection Program (FPP) rests on the pillars of prevention 

and intervention. Fire protection is a continuous risk management 

process which focuses on identifying and reducing risks to federal 

real property and to the public; minimizing and containing the costs 

and consequences of harmful or damaging incidents. 

Policy 

3.2 

All personnel employed at CFB Esquimalt are required to comply with 

the requirements of this order.  

All fires must be reported to the Base Fire Department regardless of 

size or if extinguished. The Fire Department will investigate the 

circumstances and recommend appropriate action as required. The 

non-emergency number is 363-1990 or 363-1991. 

 
 

4. Requirements Fire protection for CFB Esquimalt and its integral lodger units is 
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Fire Protection Stations 

4.1 

provided by the DND (Civilian) Base Fire Department with a central 

fire station at Naden 141, district fire stations at CFMETR and the 

Canadian Forces Ammunition Depot, Rocky Point. 

Building Fire Safety Plans  

4.2 

Occupied buildings are required to have posted Fire Safety Plans 

(FSP) and Fire Emergency Evacuation Plans (FEEP) in accordance 

with the Canadian Occupational Health and Safety Regulations.  

Fire Reporting  

4.3 

For any emergency call 911. Using an office/building phone (pre-fix 

363), will come directly to CFB Esquimalt Fire Dispatch Centre. Cell 

phones will be connected to Victoria Dispatch Centre. Explain to 

Dispatch Centre you are at CFB Esquimalt and you will be transferred 

to the CFB Esquimalt Fire Dispatch Centre. If possible, meet the Fire 

Department on arrival. 

Fire Precautions in Buildings – 

Building Custodian and Fire 

Warden 

4.4 

Building custodians are responsible for safeguarding each building 

and fixed installations from fire. They are responsible for appointing 

the fire emergency organization for their building and monthly fire 

warden reports (CF-1416), which are to be completed and provided 

to the fire prevention division. Those duties can be delegated to fire 

wardens. 

Evacuation Procedures 

4.5. 

 

Upon Discovery of a Fire: 

• Leave fire area immediately (only attempt to fight the fire 

with an extinguisher, if safe to do so) 

• Close (do not lock) doors behind you. Close windows if 

possible 

• Sound the fire alarm via manual station (if applicable) or 

“Fire-Fire-Fire!” 

• Call the fire department – 911 

• Leave building via nearest and safest exit towards the 

assembly area 

• Do not use elevators! 

• Upon Hearing Fire Alarm 

• Leave building via nearest and safest exit towards the 

assembly area 

• Close (do not lock) doors behind you. Close windows if 

possible 

• Remain calm 

Electrical Equipment and 

Appliances  

4.6 

All electrical equipment and appliances shall be listed by an 

organization recognized by the Standards Council of Canada. 

 Electrical installations or modifications to existing installations shall 

not be carried out by personnel other than authorized electricians. 

 Privately owned electrical appliances shall not be installed in DND 

Buildings. Real Property Operations electricians or fire protection 

personnel on inspection duties shall order unsafe electrical appliances 

removed. 

 The use of extension (flexible) cords shall not be used as a substitute 

for the fixed wiring of structures, permanently secured to any 

structural member, run through holes in walls, ceilings, floors, 
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doorways, windows or similar openings. Extension cords are to be 

unplugged at the end of each work day. 

 Personal portable electrical heaters are only permitted on an interim 

basis. While in use, they shall not be placed under furnishings or in a 

location where clothing, paper, or other combustible material may 

come in contact with them. They must be listed by an approved 

company from the Standards Council of Canada, have an automatic 

shut-off switch in the event of an accidental tip-over and unplugged 

at the end of each work day. 

Permanent Decorations 

4.7 

 

Draperies, curtains and similar furnishings used in buildings shall 

meet the requirements for flame resistance as specified in the 

National Fire Code of Canada (NFCC). Furnishings, decorations and 

other objects shall not be placed so as to obstruct, conceal or 

obscure exits, access to or egress there from. Flame-proofing 

treatment of decorations shall follow the guidelines of the NFCC. 

Temporary Decorations  

4.8   

Decorations which are readily combustible shall not be used on DND 

Property unless suitably flame proofed. 

 Decorations shall not be placed on electric fixtures or within 3 feet (1 

meter) of electric lamps or heating appliances. 

 Decorations shall not impede any egress or access.  

 Decorations shall not obstruct any fire protection systems or their 

components. 

 Only artificial trees are to be used in any DND facility. 

Hot Work 

4.9 

Whenever possible, hot work operations shall be carried out in a 

designated area such as a machine shop or similar safe location. 

Ensure the hot work permit procedure for your building, ship or work 

space is followed. If unsure what your procedure is, give the Chief 

Fire Prevention Officer a call at 250-363-1911. 

Portable Fire  

Extinguishers  

4.10 

Portable Fire Extinguishers shall be installed in buildings in 

accordance with CFS-12 D12-102 Scales of Issue, and NFPA 

Standard No. 10. 

 Extinguishers shall be conspicuously located and distributed so as to 

be readily accessible. They shall be hung on hangers or set on 

brackets or shelves so that the top of the extinguisher is not more 

than five feet above the floor. Extinguishers may also be placed in 

special cabinets. Extinguishers are not to be moved or relocated 

without authorization of the CFB Esquimalt Base Fire Prevention 

Division. Tampering with firefighting equipment and fire protection 

systems is a chargeable offence under the Criminal Code section 430 

(mischief). 

 The Building Custodian, Fire Warden or vehicle operator shall inspect 

all portable extinguishers under their control at intervals not 

exceeding one month to ensure that the extinguishers: 

• are unobstructed and accessible 

• are in clean and serviceable condition 

• have not been subject to physical damage 
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