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Tetra Tech EBA Inc. (Tetra Tech EBA) was retained by City of Nanaimo (CON) to complete a Detailed Site
Investigation (DSI) of a land parcel located at 1 Port Drive in Nanaimo, BC (herein referred to as the “Property”).

The objectives of the DSI were to:

= Determine the applicable soil and groundwater standards for the Property including the Contaminated Sites
Regulation (CSR) standards for the protection of drinking water;

= Investigate all newly identified Areas of Potential Environmental Concern (APECs) and associated Potential
Contaminants of Concern (PCOCSs) identified for the Property during the 2014 Stage 1 Preliminary Site
Investigation (PSI) conducted by Tetra Tech EBA;

= Further investigate all Areas of Environmental Concern (AECs) for the specific Contaminants of Concern
(COCs) not previously delineated in soil, groundwater and sediment; and,

= Fill in data gaps from previous Stage 2 PSI investigations pertaining to soil vapour at each AEC/APEC that
had identified vapour PCOCs.

Tetra Tech EBA completed investigations of AECs 1 to 4, AEC 7, Marine AEC 1 and APECs 8 through 13 using
both the historical data from SNC'’s reports and the laboratory analytical data collected during this DSI. The
following table summarizes all the results and conclusions of the DSI to date.

TT EBA Soil Groundwater Vapour Idei)t(itf?en(; %foil Comments
AEC/APEC Contamination Contamination Contamination L
Contamination
Area 1A:
Estimated Area
2
AEC 1 . 6500 m .
(Formerly Chromium (Cr) Estimated Volume Soil impacts related to coal
AEC1 and >CSR CL/IL 13,000 m? waste in fill soils which W9u|d
at an average None. None. meet CSR under SLRA since Cr
AEC 7) Coal ; Area 1B: : _
Waste and thickness of _— in soils is not leachable to levels
. 2m Estimated Area exceeding CSR AW standard.
other Fill 1200 m2
Estimated Volume
2400 m3
Only CSR exceedance found in
groundwater by SNC in 2007 in
Well 00-07. Groundwater in all
new wells and resampling of
LEPH and Estimated Area 00-07 meet CSR AW standards.
AEC 2 HEPH> CSR 1800 m? Soils impacts meet CSR under
. None. None. . . )
Railyard CL/IL from Estimated Volume SLRA if areas remains under
48mto8.8m 5400 m3 1 m of material or is paved since

modelling shows hydrocarbons
in soils in groundwater not
migrating to primary receptor,
the nearby marine harbour.
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TT EBA SQ" . Ground.wat.er Vap.our. Idelf])t(:f?:(; céfoil Comments
AEC/APEC Contamination Contamination Contamination o
Contamination
Documented soil contamination
within AEC 3A and 3B would
meet CSR, if managed following
existing risk assessment
AEC 3A Area 3A management plan that was
(Formerly PCP >CSR Estimated Area approve_d by B.C MOE and. the
AEC 3) CL/IL from ) CCofC issued in 2002, which
Former surface to None. None. 1800 m covers both the former offsite
Offsite 15m Estimated Volume CIPA mill and lease area located
Sawmills 2700 m3 on the Property.
Documented PCP soil
contamination within AEC 3C
from former Dorman Sawmill
(now WFP) lease area on the
Property not covered by existing
CIPA CCoC, so would require
removal to meet CSR numerical
2,4,5 standards if legal instrument
trichlorophenol, ever required for the Property.
AEC 3B 2,3,4,6 Area 3B Arsenic impacted soils within
(Formerly tetrachlorophen Chiorinated Estimrea AEC 3C meet CSR under SLRA
AEC 3) ol, 3,4 Phenols > CSR None 1000 m?2 since not leachable to levels
Former dichlorophenol, 1 s\ standards . Estimated Volume exceeding CSR AW.
Offsite VPH >CSR Remediation of soil impacts in all
Sawmills CL/IL from 5900 m? of AEC 3 not required
surface to immediately or the responsibility
59m of CON since impacts are all
AEC 3C Area 3C rela.ted to do.cumenteld former
(Formerly PCP EstimaKArea offsite sawmill operations and
AEC 4) Arsenic >CSR , also on former lease areas
Former CLIIL from None. None. . 500 m located off the Property.
Offsite surfaceto 1 m Estimated Volume
Sawmills 500 m?
PAHs > CSR
Typical
Sediment
Standards from Estimated Area
Marine AEC surface to 28,069 m? DRA required to assess
1 — Active maximum N/A N/A ) sediment impacts and evaluate
Harbour depth of Estimated Volume remediation options.
1.5 mbg with 28,069 m?
average
thickness of
~1.0
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TT EBA Sqil . Ground_wat_er Vap_our_ Idei)t(itf?en(; %foil Comments
AEC/APEC Contamination Contamination Contamination o
Contamination
APEC 8
Former
Locomotive None. None. N/A None confirmed No impacts found during DSI
Engine
House
API.EC 9 . No impacts found during DSI.
Heating Oil UST should be removed and
UST adjacent None. None. None. None Confirmed ) .
to Seaspan confirmatory §0|I §amp|es taken
. from excavation limits.
office
Presence of metals (Cd, Zn)
other than Cr in fill soils indicates
AEC 4 likely mpacted by past .
operations at GADD Marine
(formerly . . Estimated Area and/or historical machine shop
APEC 10) Cadmium, Zinc 600 m2 activities
Former >CSR CL/ IL _ -
Machine from 0.5 m to None. N/A Estimated Would meet CSR using SLRA
Shop at 27m Volume since Zn and Cd in soils arg not
Gadd Marine 1320 m3 leachable to I(_evel_s e_xceedlng
Site CSR AW Marine if either up to
1 m of clean soil placed above
any exposed soils in area or
area paved.
APEC 11
Former
Heating Oil None. None. None. None confirmed No impacts found during DSI
UST at Island
Pallets
APEC 12
1951
Miscellaneou None. None. None. None confirmed No impacts found during DSI
s Industrial
Activities
APEC 13
Former None. None. N/A None confirmed No impacts found during DSI
Sawmill
Notes: CSR - Contaminated Sites Regulation; IL — Industrial Land use;

AW — Aquatic Water for Protection of marine aquatic life;

LEPH - Light Extractable Petroleum Hydrocarbons;
PAHs -  Polycyclic Aromatic Hydrocarbons;

VPH -  Volatile Petroleum Hydrocarbons;

MOE -  Ministry of Environment

CCofC — Conditional Certificate of Compliance
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CL — Commercial Land Use;

HEPH - Heavy Extractable Petroleum Hydrocarbons;
UST(s) - Underground Storage Tank(s); and

PCPs PentaChloroPhenols

SLRA — Screening Level Risk Assessment

DRA - Detailed Risk Assessment
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LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of City of Nanaimo and their agents. Tetra Tech EBA Inc. (Tetra Tech
EBA) does not accept any responsibility for the accuracy of any of the data, the analysis, or the recommendations contained or
referenced in the report when the report is used or relied upon by any Party other than City of Nanaimo, or for any Project other
than the proposed development at the subject site. Any such unauthorized use of this report is at the sole risk of the user. Use
of this report is subject to the terms and conditions stated in Tetra Tech EBA’s Services Agreement. Tetra Tech EBA’s General
Conditions are provided in Appendix A of this report.
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1.0 INTRODUCTION

Tetra Tech EBA Inc. (Tetra Tech EBA) was retained by City of Nanaimo (CON) to complete a Detailed Site
Investigation (DSI) of a land parcel located at 1 Port Drive in Nanaimo, BC (herein referred to as the “Property”).
Tetra Tech EBA received written authorization from the CON to proceed with the DSI on July 31, 2014.

The scope of the DSI is based on the findings of a Stage 1 PSI that Tetra Tech EBA completed on the Property in
October, 2014. It is the goal of CON to subdivide the Property for future land sales and redevelopment. Tetra
Tech EBA completed the environmental investigations in support of gaining subdivision permit releases, and if
necessary, obtaining a legal instrument such as a Certificate of Compliance from the British Columbia Ministry of
Environment (MOE) to facilitate future redevelopment of the Property. Figure 1 provides a Property Location Plan.

1.1 Background

Tetra Tech EBA completed a Stage 1 PSI for the Property in 2014 which assessed the current and historical land
uses on the Property and surrounding sites. The Stage 1 PSI reviewed previous historical information and
subsurface environmental investigations conducted on the Property between 1998 and 2009. Based on the
information reviewed, Tetra Tech EBA identified a total of 12 Areas of Potential Environmental Concern (APECS),
of which six were brought forward as known Areas of Environmental Concern (AECs) since previous
investigations completed by SNC Lavalin Environment Inc. (SNC) has identified concentrations of regulated
parameters that exceeded the Environmental Management Act’'s Contaminated Site Regulation (CSR) standards
applicable to the Property. One environmental issue remained as an APEC (APEC 11) since soil vapour was not
fully assessed near a former underground heating oil tank during any of the previous subsurface investigations.
Additionally, another five APECs were identified by Tetra Tech EBA during the 2014 Stage 1 PSI which had not
previously been investigated during any previous environmental assessments. The following table summarizes all
the AECs and APECs for the Property and associated known or potential contaminants of concern identified
during the 2014 Stage 1 PSI.

1 TETRATECH EBA

DSI 1 Port Drive Nanaimo BC Report - IFU.docx



DETAILED SITE INVESTIGATION — 1 PORT DRIVE, NANAIMO, BC
FILE: 704-ENVIND03511-01 | NOVEMBER 2015 | ISSUED FOR USE

Areas of Environmental Concern and Areas of Potenti

[
Organizational Quality
Management Program

OoQM

al Environmental Concern

Associated Potential Contaminants

Identified Contaminants
of Concern (COCs)

Additional Investigation

APEC or AEC of Concern (PCOCs) exceeding the CSR Required?
Standards
Yes.
AEC 1 Soil and Groundwater PCOCs Soil COCs

Coal Waste Fill / Middle of
Property within Seaspan

LEPHs, HEPHSs, PAHs, and metals
Soil Vapour PCOCs

Chromium > CSR CL/IL
Groundwater COCs

Delineation of chromium in sail,
confirm absence of
groundwater contamination and

lease area. Naphthalene None in groundwater assess soil vapour for identified
soil vapour PCOCs.
Soil and Groundwater PCOCs
BTEX, VPHs, LEPHs, HEPHSs, PAHS,
AEC 2 and metals.

Former Locomotive
Fuelling Facilities and
Barrel Storage and Swale
Beneath Crace Street
Viaduct/Portion on
Property of SVI lease
area.

Soil Vapour PCOCs
BTEXS, VPHs, MTBE, n-decane,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene,

1,2-dibromoethane, 1,2-dichloroethane,
1,3-butadiene, hexane,
Isopropylbenzene,

methylcyclohexane and naphthalene

Soil COCs
LEPH, HEPH > CSR CL/IL
Groundwater COCs
LEPH, PAHs > CSR AW

Yes.

Delineation of LEPH, HEPH in
soil and LEPH and PAHSs in
groundwater and assess soil

vapour for identified soil vapour
PCOCs.

AEC 3

Former sawmill / Portion
on 25 m wide road
dedication within former
CIPA lease area included
in area of 2004 risk based
CCoC and deemed an
in-situ Special Waste
Facility.

Soil and Groundwater PCOCs : BTEX,
VPHSs, LEPHs, HEPHSs, PAHS,
chlorinated phenols, and metals

Soil Vapour PCOCs
BTEXS, VPHs, MTBE, n-decane,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene,
1,2-dibromoethane, 1,2-dichloroethane,
1,3-butadiene, hexane,
Isopropylbenzene,
Methylcyclohexane,
1,1,1,2-tetrachloroethane and
naphthalene

Soil COCs

Chlorinated Phenols >
CSR CL/IL

Groundwater COCs

Chlorinated Phenols
>CSR AW.

Yes.

Further Investigation of
chlorinated phenols in soil and
groundwater and assess soil
vapour for identified soil vapour
PCOCs. Delineation is not
required under CSR since
source of contamination came
from offsite; however, need to
further investigate for future site
redevelopment.
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Areas of Environmental Concern and Areas of Potenti

al Environmental Concern

Associated Potential Contaminants

Identified Contaminants
of Concern (COCs)

Additional Investigation

APEC or AEC of Concern (PCOCs) exceeding the CSR Required?
Standards
Soil and Groundwater PCOCs : BTEX, Yes
VPHSs, LEPHs, HEPHSs, PAHS, . .. .
chlorinated phenols, and metals Fur'ther |nvest|gat|9n Of_
Soil V PCOC chlorinated phenols in soil,
AEC 4 oil Vapour s confirm absence of
BTEXS, VPHs, MTBE, n-decane, Soil COCs

Former sawmill / Portion

on southern end of 25 m

wide road dedication on
north end of Western
Forest Products lease

1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene,

1,2-dibromoethane, 1,2-dichloroethane,
1,3-butadiene, hexane,

Chlorinated Phenols and
Arsenic > CSR CL/IL

Groundwater COCs
None in groundwater

groundwater contamination and
assess soil vapour for identified
soil vapour PCOCs. Delineation
is not required under CSR
since source of contamination

area. Isopropylbenzene, came from offsite; however,
Methylcyclohexane, need to further investigate for
future site redevelopment.
1,1,1,2-tetrachloroethane and
naphthalene
Yes.
AEC 7 Soil and Groundwater PCOCs Soil COCs

Imported Fill / Portion on
middle of Property within
Seaspan lease area.

LEPHs, HEPHs, PAHs, and metals
Soil Vapour PCOCs
Naphthalene

Chromium > CSR CL/IL
Groundwater COCs
None in groundwater

Delineation of chromium in soil,
confirm absence of
groundwater contamination and
assess soil vapour for identified
soil vapour PCOCs.

Marine AEC 1
Water lot on Property /

Sediment PCOCs
PAHs and metals

Sediment PCOCs
PAHs > CSR Typical

Yes.
Delineation of PAHs in

Seaspan Lease Area. Sediment sediment.
APEC 8 Soil and Groundwater PCOCs
Former Locomotive LEPH, HEPH, PAHs and metals Not Previously
Engine House located on Soil Vapour PCOCs Investigated
Property. Naphthalene Yes
Soil and Groundwater PCOCs These are all new APECs
APEC 9 VPH, LEPH, HEPH, PAHs identified by Tetra Tech EBA

Heating Oil UST adjacent
to Seaspan office.

Soil Vapour PCOCs
BTEXS, VPHSs, n-decane,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene, and naphthalene

Not Previously
Investigated

APEC 10

Former Machine Shop at
former Gadd Marine Site.

Soil and Groundwater PCOCs
LEPH, HEPH, PAHs and metals
Soil Vapour PCOCs
Naphthalene

Not Previously
Investigated

during the Stage 1 PSI or were
not fully investigated during
previous subsurface
investigations. Additional

sampling and testing of soil,
groundwater and/or vapour is

required to confirm or refute the
presence of PCOCs in these

APECs.
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al Environmental Concern

Associated Potential Contaminants

Identified Contaminants
of Concern (COCs)

Additional Investigation

APEC or AEC of Concern (PCOCs) exceeding the CSR Required?
Standards
Soil and Groundwater PCOCs Soil and Groundwater
APEC 11 VPH, LEPH, HEPH, PAHs COCs
Former Heating Oil UST at Soil Vapour PCOCs None identified
former Island Pallet BTEXS, VPHSs, n-decane, Soil Vapour COCs
Solutions. 1,2,4-trimethylbenzene, Not Previously
1,3,5-trimethylbenzene, and naphthalene Investigated
Soil and Groundwater PCOCs Yes
BTEX, VPHs, LEPHs, HEPHs, PAHSs, These are all new APECs
glycols and metals identified by Tetra Tech EBA
Soil Vapour PCOCs during the Stage 1 PSI or were
BTEXS, VPHs, MTBE, n-decane, not fully investigated during
APEC 12 previous subsurface

1951 Miscellaneous
Industrial Activities/
Seaspan Lease Area.

1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene,
1,2-dibromoethane, 1,2-dichloroethane,

1,3-butadiene, hexane,
Isopropylbenzene,
Methylcyclohexane,

1,1,1,2-tetrachloroethane and
naphthalene

Not Previously
Investigated

APEC 13

Former Sawmill/Near
Former Gadd Lease Area

Soil and Groundwater PCOCs
Chlorinated phenols and metals.
Soil Vapour PCOCs
None.

Not Previously
Investigated

investigations. Additional
sampling and testing of soil,
groundwater and/or vapour is
required to confirm or refute the
presence of PCOCs in these
APECs.

Notes:

CSR - Contaminated Sites Regulation;

AW — Aquatic Water for Protection of marine aquatic life;
LEPHSs - Light Extractable Petroleum Hydrocarbons;

PAHS -
VPHs -
VOCs -

Polycyclic Aromatic Hydrocarbons;
Volatile Petroleum Hydrocarbons;
Volatile Organic Compounds

Red Bolded - > CSR standards applicable to Property

IL — Industrial Land use;
CL — Commercial Land Use;

HEPHSs - Heavy Extractable Petroleum Hydrocarbons;
BTEXS - Benzene, Toluene, Ethylbenzene, Xylenes, Styrene;
UST(s) - Underground Storage Tank(s);

In the Stage 1 PSI report, Tetra Tech EBA recommended that a Detailed Site Investigation (DSI) to meet the BC
CSR reporting requirements be conducted for the Property in order to determine more accurately the
concentrations and extent of the COCs and to investigate the PCOCs associated with the identified APECs. All
previous subsurface investigations completed by other parties were considered to constitute the equivalent of a
Stage 2 PSI under the CSR.
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Objectives

The primary objectives of the DSI were to:

Determine the applicable soil and groundwater standards for the Property including the CSR standards for
the protection of drinking water;

Investigate all newly identified APECs and associated PCOCs identified for the Property during the 2014
Stage 1 PSI conducted by Tetra Tech EBA;

Further investigate all AECs for the specific COCs not previously delineated in soil, groundwater and
sediment;

Fill in data gaps from all previous subsurface investigations pertaining to soil vapour at each AEC/APEC that
had identified CSR Schedule 11 vapour PCOCs; and,

Determine the extent of any identified contamination in soil, soil vapour, and groundwater on the upland
portion, and sediment within the water lot portion of the Property.

2.0 SCOPE OF SERVICES

As part of this DSI, Tetra Tech EBA investigated soil, groundwater, sediment, and vapour quality associated with
each AEC/APEC identified during the Stage 1 PSI program.

The DSI field works were completed in phases since the majority of the contamination in the fill and native soils,
sediments and groundwater were not generally visible or odorous so knowing when environmental media met
CSR standards was challenging using observations in the field. Further data from laboratory testing of
environmental media samples was required to determine if any exceedances of the applicable BC CSR standards
was present. Additionally, further assessment was required in order to establish the applicable CSR standards for
the Property. The primary phases of the DSI were as follows:

Completing a desktop review of all existing hydrogeological information and drinking water well information for
this area of Nanaimo to plan the required subsurface hydrogeological investigations to support an application
to the MOE for an exemption from the CSR Drinking Water Use (DW) standards for the Property;

Completing an initial investigation program to: further assess the extent of soil, groundwater and sediment
contamination identified during all previous subsurface investigations; collect additional hydrogeological data
to support the application to MOE for the exemption from CSR DW for the Property; assess the presence or
absence of soil and groundwater contamination at newly identified APECs 8 to 10; and, using the soil and
groundwater data collected from previous investigations and during this initial investigation program complete
vapour modelling to assess potential areas of vapour contamination on the Property;

Completing a second investigation program to: determine the extent of soil, groundwater and sediment
contamination identified during the initial investigation program; assess the presence or absence of soil and/or
groundwater contamination at newly identified APECs 12 and 13; and assess soil vapour at all identified soil
vapour APECSs, including APEC 11,
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Completing seasonal groundwater and soil vapour monitoring events to assess seasonal variation in
groundwater and soil vapour at the Property;

Preparing required reporting for an application to MOE for a Determination for No Drinking Water Use at the
Property; and

Preparing this DSI report summarizing the findings of all field and laboratory programs completed.

Tetra Tech EBA completed the following specific activities during the phased DSI:

Designed a drilling and sampling program based on the findings of the Stage 1 PSI and comprehensive
review of the previous environmental reports completed for the Property by third parties.

Prepared a site-specific health and safety plan for all field activities.

Monitored the drilling of 37 boreholes (14BHO1 to 14BH36 and 14BH37) and one testpit (14TP01) on the
upland portion of the Property to assess the soil quality associated with each newly identified APEC and to
assess the extent of contamination at each identified upland AEC.

Completed 19 of the boreholes as groundwater monitoring wells to investigate groundwater quality
associated with each newly identified APEC; to confirm the absence of groundwater contamination at AEC 1
AEC 4, and AEC 7 where soil contamination was previously identified and to assess the extent of
groundwater contamination at AEC 2 and AEC 3.

Collected soil samples from the borehole and testpit, and recorded soil profiles, and any visual and/or
olfactory evidence of contamination observed within each borehole.

Submitted select soil samples to a certified laboratory for analysis of the PCOCs/COCs associated with the
investigated APECs/AECs that were identified during the 2014 Stage 1 Preliminary Site Investigation (PSI).

Collected groundwater samples from existing monitoring wells MW00-07 and SNC09-03 and each newly
installed groundwater monitoring well and submitted the samples to a certified laboratory for analysis of the
PCOCs/COCs associated with the investigated APECS/AECs that were identified during the 2014
Stage 1 PSI.

Submitted select groundwater samples for analysis of total dissolved solids (TDS), chloride, sodium and
salinity for the purposes of the application for Determination of no drinking water use for the Property.

Collected groundwater level measurements in the newly installed monitoring wells and select existing
monitoring wells identified on the Property at low and high tide, and completed in situ hydraulic response
tests on two monitoring wells.

Collected surficial sediment samples (14SEDO1 to 14SED18) from marine portion of the Property to assess
the horizontal extent of surficial sediment contamination previously identified and submitted the samples to a
certified laboratory for analyses of the PCOCs/COCs associated with marine AEC 1.
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= Monitored the drilling of six boreholes (14SED19 to 14SED24) on the marine portion of the Property and
collected subsurface sediment samples to assess the vertical extent of surficial sediment contamination
previously identified and submitted the samples to a certified laboratory for analyses of the COCs associated
with marine AEC 1. During this second phase of sediment sampling, four surficial sediment samples
(14SED23A to 14SED23D) were collected in 5 m step outs from sample 14SEDO04, where “high risk”
conditions under CSR Protocols 11 and 12were identified.

= Calculated the potential indoor and outdoor vapour concentrations, based on the existing and new soil and
groundwater analytical data, to determine the absence or presence of on-site vapour contamination and
assess the need for a vapour investigation.

= Installed eight soil vapour probes (14VP01 to 14VP06 and 15VP07 and 15VP08) to directly sample for soil
vapour quality at the AECS/APECs where the calculated potential indoor and outdoor vapour concentrations
theoretically exceeded the applicable CSR soil vapour standards.

= Compared the DSI and all previous analytical results to the current provincial standards that are applicable to
the Property, as established under the CSR and Hazardous Waste Regulation (HWR) of the Environmental
Management Act (EMA) of British Columbia.

= Reviewed all of the existing and new DSI data to prepare a Screening Level Risk Assessment (SLRA)
feasibility memo to assess the potential for addressing upland contamination using risk assessment methods
under CSR Protocol 13.

= Summarized the findings of the DSI activities in this report. This report was prepared in general accordance
with current MOE requirements to support of obtaining a future MOE legal instrument.

3.0 SITE DESCRIPTION
3.1 Location

The Property is located at 1 Port Drive, Nanaimo, BC (Figure 1). The Property is zoned CS3 for mixed
commercial service use (providing for transportation terminals, depots, corridors and other required infrastructure)
and W2 for waterfront use (providing for active marine uses, such as ship yards, fishing fleet support, float homes,
moorage and water-based transportation).

The cartographic co-ordinates for the approximate centre of the Property are:
= Latitude:  49° 09’ 50.3” North

= Longitude: 123°55’50.7" West

3.2 Current Legal Description

The legal description for the Property is as follows:

= Parcel Identification Number (PID): 029-036-500
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= Lot A, Section 1, and Part of the Bed of the Public Harbour of Nanaimo, Nanaimo District Plan EPP27507

The current legal title for the Property and legal lot plan are attached as Appendix B of the Stage 1 PSI report
(Tetra Tech EBA, October, 2014). Tetra Tech EBA obtained the legal lot plan from the BC Land Title and Survey
Authority.

3.3 Potable Water Supply

Potable drinking water is supplied to occupants of the CON from a reservoir that is located approximately 6 km
south of the Property and that is managed by the CON. Water is supplied to the area and Property through a
piped water distribution system.

3.4 Current Property Facilities

The Property was created from a subdivision of the whole former Canadian Pacific Railway Wellcox Yard and still
contains a portion of an active rail yard plus associated freight transportation and distribution related commercial
and industrial operations. The Property currently consists of four leased upland areas and a water lot as
described below and shown on Figure 2.

Seaspan Lease Area

The Seaspan site is used for freight distribution and transportation. The site is entirely paved with one building
present. The Seaspan office building is one floor and is constructed of concrete cinder blocks. The floors
throughout the building, where exposed, appear to be in good condition with minor surficial cracks.

A large docking area is located on the marine portion of this site that is associated with freight transportation via
barges. Goods arrive and are distributed by trucks and rail. No fueling or truck maintenance is performed onsite.
The vehicle used by personnel to move around the site is an electric golf cart. The dock was historically founded
on creosote-treated wood pilings, but has how been almost entirely converted to steel pilings.

Former Gadd Marine Lease Area

The former Gadd Marine site was previously used for marine piling construction activities. This portion of the
Property is now mostly cleared with one abandoned building on the upland portion and metal debris observed on
the foreshore. The current onsite building was a former marine equipment repair workshop and was constructed
with a metal roof and siding on a concrete slab.

SVI Lease Area

The Southern Railway of Vancouver Island (SVI) site is used for rail shipping and is occupied by railway tracks
and an administration building. The SVI building is one floor constructed of concrete cinder blocks. No fueling
and/or railway car maintenance is reported to be performed on this site. Figure 2 shows the section of railway
tracks on the site that connect the Seaspan yard to the SVI site. Latex products for pulp and paper production, fly
ash, and propane are offloaded from barges from the Seaspan yard and then loaded onto railcars on the SVI site.
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Former Island Pallet Solutions Lease Area

The Island Pallet Solutions operations were de-commissioned and the site building was demolished during the
completion of this DSI. This portion of the Property is currently paved.

3.5 Water Bodies, Drinking Water Wells, and Propert y Drainage

The nearest surface water body is the Nanaimo Harbour, located adjacent of the Property to the northeast. A
portion of the Property (water lot) includes the Public Harbour of Nanaimo.

Tetra Tech EBA searched the MOE aquifer and water well database for points of diversion (POD) or water wells
near the Property. There were no wells identified within a 500 m radius of the Property. One well was indicated to
be within 500 m radius of the Property; however, this well location is referenced incorrectly with an erroneous
location. A copy of the water well search results for this area, obtained from the MOE online aquifer and water
well database, is included in Appendix F of the Stage 1 PSI report (Tetra Tech EBA, October, 2014).

Surface drainage from the paved portions of the Property drains into the municipal storm sewer system through
oil/water separators. In the unpaved areas of the Property, water drains naturally into the underlying soils.

3.6 Topography and Local Drainage

The topography in and around the Property slopes very slightly to the northeast towards the harbour. The
topographic layout of the region around the Property is shown on Figure 1.

The Property is built almost entirely on reclaimed land from the filling of the former marine foreshore. There are no
freshwater bodies crossing the Property or adjacent to the Property so drainage from the Property would not
impact any freshwater bodies. Runoff not captured in the catch basins flows directly into Nanaimo Harbour. Most
of the precipitation falling onto the unpaved portion of the Property will seep into the subsurface and infiltrate to
the shallow aquifer beneath the site. Groundwater flows within the upper fill layer toward the northeast but is
influenced to varying degrees by seawater intrusion and tidal action.

3.7 Surface Geology and Infill History

The Property has a long history of industrial activity, dating from the nineteenth century. The Property was
developed by the Vancouver Coal Mining and Land Company in the late 1800s as a coal processing and shipping
terminal. At that time, much of the Property was still part of Nanaimo Harbour, and coal waste from mining
activities and other fill from unknown sources was placed into the harbour over time to expand and infill the
Property.

The Property changed ownership several times during the early 1900s, and continued to be utilized for coal
processing and export until 1953, when coal operations were ceased and the Property was sold to CP Rail (CPR).
CPR developed the Property for use as a central railway hub for freight on Vancouver Island by constructing a
ferry transport service (known as the Wellcox Yard). CPR leased several parcels of Wellcox Yard to sawmills,
transportation companies, marine shipping operators, and other commercial/industrial tenants during their
ownership of the Property.
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As development at the Property continued, the shoreline was modified for industrial purposes by infilling with coal
waste, dredged fill from the Nanaimo Harbour, and other fill materials from unknown sources. The entire area,
except for two small areas located along the northern boundary and the southwestern corner of the Property, was
previously underlain by waters of Nanaimo Harbour in 1891. It is likely that the only original ground on site is
located at the southwestern corner alongside Esplanade, and that this native ground also has had fill placed over
it to elevate the Property to current grade.

Borehole logs from previous reports confirm that soil conditions at the site consist of variable fills, and generally
include discrete layers of and/or intermixed:

= Coal Waste: Typically described as consisting of pieces of coal, shale waste rock, and granular material, with
a loose to compact consistency; and

= Sand Fill: Typically described as sand with trace to some silt, poorly graded, fine grained, loose, brown to
grey, with occasional shells and organic material.

When native soils were encountered, they were typically described as the underlying marine sediments, including:

= Sand: Typically described as sand with trace to some silt, poorly graded, fine grained, loose, brown to grey,
with occasional shells and organic material; and

= Silt: Typically described as silt, moist to wet, soft, brown to black, with some organic inclusions.
3.8 Hydrogeology

Subsurface materials at the Property can be interpreted to form two unconfined hydrostratigraphic units — an
upper fill unit, and an underlying native marine silt and sand unit. Depths to groundwater range nominally from
2.4 mto 4.9 m below ground level, depending on seasonal variations and tidal influence.

The general direction of groundwater flow at the Property is toward the northeast in the northern section of the
Property and toward the east in the southern portion of the Property. Because the Property consists of reclaimed
land, tidal fluctuation influences the shallow groundwater elevation and flow direction in the subsurface materials
(described in more detail in the following Section 5).

4.0 INVESTIGATION METHODOLOGY

As mentioned in Section 2.0 Scope of Services, the DSI was completed in phases. The table below summarizes
the tasks completed for the fieldwork portion of the DSI and the dates the tasks were completed.

DSI Tasks and Completion Date

Tasks Completion Dates
Utility Locates for First Round of Drilling September 12, 2014
Completion of First Round of Drilling (14BHO1 to 14BH25) September 15 to 19, 2014
Development of Newly Installed Groundwater Monitoring Wells September 16 to 19, 2014
Collection of Surficial Sediment Samples (14SEDO01 to 12SED18) September 18, 2014
10
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Tasks Completion Dates
Monitoring of Newly Installed and Select Existing Wells at Low and High Tide September 22, 2014
Groundwater Sampling of Newly Installed Wells September 22 to 26, 2014

Collection of Deeper Sediment Samples and additional surficial samples in one “hot spot”

where high risk levels were detected. (14SED19 to 14SED 24) November 6, 2014

Utility Locate for Second Round of Drilling November 12, 2014
Completion of Second Round of Drilling (14BH26 to 14BH36 and 14VPO01 to 14VP06) November 12 to 14, 2014
Development of Newly Installed Wells November 14 to 17, 2014
Leak Detection and Vapour Sampling from Probes (14VP01 to 14VP06) November 19 to 20, 2014
Groundwater Sampling of Newly Installed and Select Existing Wells November 20 to 21,2014
Completion of one Testpit near APEC 11 (14TPO01) to assess potential soil vapour December 4, 2014
Installation of Two Vapour Probes (15VP07 and 15VP08) and one borehole (15BH37) March 26, 2015
Seasonal Groundwater and Soil Vapour Sampling April 1 to 10, 2015
Seasonal Soil Vapour Sampling for Soil Vapour Probes Installed in 2015 September 11, 2015

The following sub-sections summarizes and discusses the upfront planning works, sampling and analysis
program; drilling, monitoring well, vapour probe installation; and data collection methods.

4.1 Health and Safety

Tetra Tech EBA prepared a site-specific health and safety plan that was implemented during all the field
investigation events on the Property. In addition, Tetra Tech EBA field staff participated in a tailboard safety
meeting with Seaspan’s Site Safety Manager prior to the commencement of each field investigation event, to
make sure Seaspan’s safety procedures were followed.

4.2 Utility Locates

Prior to the commencement of the September 2014, November 2014 and March 2015 drilling programs, Tetra
Tech EBA contacted BC One Call and other utility companies to obtain utility information and retained One Call
Locators Canada Ltd. to conduct a utility locate at proposed drilling locations.

4.3 DSI Test Locations

Upland Locations

During this DSI, Tetra Tech EBA monitored the drilling of 37 boreholes (14BHO01 to 14BH37), the excavation of
one testpit (14TP01), the installation of 19 groundwater monitoring wells and the drilling and installation of eight
soil vapour probes (14VPO01 to 14VP06, 15VP07 and 15VP08). Locations of all the test holes are summarized in
more detail in the table below and shown on Figure 2.
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DSI Test Locations — Uplands

AEC 2
Former Locomotive

Stage 1 PSI Findings DSl
APECs or AECs Issue Test Location Rationale
14BHO1, 14BH/MWO02, 20 m grid spacing from
14BHO3 and 14BH04 BHO09-2
AEC 1 Cr(‘)al Waste Fill soils with 14BH37 Step out from coal waste fill
Chromium concentrations ; i
; identified at 14BH/MW 26
Coigzss;i:s?g?;;” / exceeding the CSR CL/IL
standard at SNC BH09-2 Assess soil vapour quality near
14VP03 and 14VP04 current Property buildings from
coal waste fill
14BH/MWO05, 14BHO06, 20 m grid spacing from
Soils with LEPH/HEPH 14BH/MWO07, 14BH/MWO08, BH09-21 and BH00-07 and
and 14BH09 vertical delineation at 09-21

concentrations exceeding the

CSR CL/IL standards at SNC Delineation of soil

Former sawmill / Portion
on southern end of 25 m
wide road dedication on
north end near Western
Forest Products lease
area

Fuelling Facilities and BHO9-21 and BH00-07 14BH/MW26 and contamination identified at
Barrel Storage and Swale Groundwater with LEPHw 14BH/IMW27 14BH06
Beneath Crace Street and PAHs concentrations
Viaduct/ SVI lease area exceeding the CSR AW Assess soil vapour at highest
standards at MW00-07 14VP01 and 14VP02 concentrations near current
Property building
14BH/MW 10, 14BH10a, 20 m grid spacing from
Soils with chlorinated 14BH/MW11, 14BH/MW12, | BH09-10 and 14BH09-22 and
AEC 3 phenols concentrations and 12BH/MW13 southwest of BH09-10
Former sawmill / Portion exceeding the CSR GLAL
on northern end of 25 m standard;ggg_l—;(f 10and Del.lnez_itlor) of S_O_'l
wide road dedication _ _ 14BH34 and 14BH/MW35 contamination identified at
within former CIPA lease Groundwater with chlqunated 14BH10a and 14BH/MW11
area phenols concentrations
exceeding the CSR AW Assess soil vapour at highest
standards at SNC 09-10 14VP06 concentrations of volatiles
found
AEC 4 14BH/MW 14, 14BH/MW15, 20 m grid spacing from

BHO09-23 and southwest of
Soils with chlorinated and 14BH/MW16

BHO09-23
phenols and arsenic - . -
concentrations exceeding the Delineation of soil
14BH36 contamination identified at
CSR CL/IL standards at SNC 14BH/MW14

BH09-23

Assess soil vapour at highest

14VP0O5 .
concentrations

DSI 1 Port Drive Nanaimo BC Report - IFU.docx
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Stage 1 PSI Findings

DSl

APECs or AECs

Issue

Test Location

Rationale

AEC 7

Imported Fill / Portion on
middle of Property within
Seaspan lease area
newer existing dock

Fill soils with Chromium
concentrations exceeding the
CSR CL/IL standard at SNC
BHO09-19

14BH17, 14BH18,
14BH/MW19 and 14BH20

20 m grid spacing from
BHO09-19

14VP03 and 14VP04

Assess soil vapour quality near
current Property buildings from
imported fill

APEC 8

Former Locomotive
Engine House located on
Property

Not Previously Investigated

14BH/MW?21 and 14BH22

Within footprint location shown
on 1951 Fire Insurance Map

APEC 9

Heating Oil UST adjacent
to Seaspan office

Not Previously Investigated

14BH/MW23 and 14VP03

Adjacent to current heating oil
UST

APEC 10

Former Machine Shop at
former Gadd Marine Site

Not Previously Investigated

14BH24, 14BH/MW25

Within footprint location shown
on 1951 Fire Insurance Map

14BH32 and 14BH33

Delineation of soil
contamination identified at
14BH25

APEC 11

Former Heating Oil UST
at Island Pallet Solutions

Soil Vapour Not Previously
Investigated

14TPO1, 15VPO7

Adjacent to former heating oil
USsT

APEC 12
1951 Miscellaneous
Industrial Activities/
Seaspan Lease Area

Not Previously Investigated

14BH28, 14BH/MW29 and

30 m grid spacing in area of
these activities shown on 1951

14BH/MW30 Fire Insurance Map
Assess soil vapour quality
based on vapour modelling
15VP08

APEC 13

Former Sawmill/Near
Former Gadd Lease Area

Not Previously Investigated

14BH/MW2, 14BH/MW19,
14BH24,14BH/MW?25,

14BH31 and 14BH32

Within or near former sawmill
footprint location shown on
1951 and 1957 Fire Insurance
Maps

Notes:

CSR - Contaminated Sites Regulation;

AW — Marine Aquatic Life Water Use;

LEPH -
PAHs -

DSI 1 Port Drive Nanaimo BC Report - IFU.docx

Light Extractable Petroleum Hydrocarbons;
Polycyclic Aromatic Hydrocarbons;

IL — Industrial Land use;
CL — Commercial Land Use;
HEPH -

Heavy Extractable Petroleum Hydrocarbons; and,

UST(s) - Underground Storage Tank(s)
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Marine Lot Locations

During this DSI, Tetra Tech EBA collected 22 surficial sediment samples (14SEDO1 to 14SED18, and 14SED23A
to 14SED23D) and 6 subsurface sediment samples (14SED19 to 14SED23) from the marine portion of the
Property. Locations of sediment sample locations are summarized in more detail in the below table and are
shown on Figure 3.

DSI Test Locations — Marine Lot

Stage 1 PSI Findings DSl

AECs Issue Test Location Rationale

Surficial samples at 30 m to 50 m grid

14SEDO1 to 14SED18 .
spacing

Sediment with PAHs

concentrations exceeding the 14SED19 to 14SED24 Deeper samples to assess vertical

Marine AEC 1 i inati
arine CSR Schedule 9 standards from extent of sediment contamination
2009 SNC report. . .
MSEDZA L | aton exceecances
14SED23D found at 14SED04
4.4 Borehole Completion and Soil Sampling

Tetra Tech EBA monitored the advancement of 37 boreholes (14BHO1 to14BH37) at the Property between
September 2014 and March 2015. The locations of the boreholes are shown on the attached Figure 2. Drillwell
Enterprises Limited provided a track and truck-mounted auger rig and operators to drill the boreholes completed
within this DSI. Prior to drilling, Tetra Tech EBA conducted a site and task specific safety meeting with the drill-rig
operators.

During drilling, solid stem augers were advanced then removed in 1.2 m to 1.5 m intervals to allow for soll
sampling and logging. After removing the surficial soil rind, soil samples were collected directly from the auger
flights at approximately 1 m intervals or wherever changes in soil conditions were observed. Sampling intervals
for each borehole are shown on the borehole logs in Appendix B.

Tetra Tech EBA’s field representative wore new nitrile sampling gloves during soil sampling to prevent cross-
contamination. Each soil sample was collected into a clean, labeled, laboratory-supplied glass jar. Sample jars
were completely filled with soil to minimize loss of volatile constituents. All sample jars were stored in ice-chilled
coolers then shipped under chain of custody protocol to Maxxam Analytical of Burnaby, BC.

Field headspace measurements of soil vapour were conducted on duplicates of collected soil samples using a
portable Gastech model 1238ME hydrocarbon analyzer with methane elimination. Headspace measurements
were obtained by filling a plastic bag approximately one-third full of soil and measuring the resulting soil vapour
concentration after the soil and air had reached equilibrium. Headspace measurements are depicted on the
attached borehole logs.
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Auger flights were pressure washed between borehole locations. Boreholes were backfilled with hydrated
bentonite (clay) to near surface and capped with concrete at surface. Drill cuttings were temporarily stored onsite
in steel drums for future disposal.

4.5 Monitoring Well Installation and Development

Nineteen (19) of the thirty-seven (37) boreholes were completed as groundwater monitoring wells as shown on
the attached Figure 2. Well completion details for each monitoring well are shown on the attached borehole logs
(Appendix B). A general description of the monitoring well installation is provided below.

Monitoring wells were constructed of 50 mm diameter, threaded schedule 40 polyvinyl chloride (PVC) and
included a 1.5 m length of machine slotted screen with a slot width of 0.25 mm (0.010 inch), and a PVC slip cap at
the base. Unslotted casing was used for the remainder of the well. The borehole annulus was backfilled with silica
sand to an elevation of approximately 0.3 m above the screened interval. Bentonite was placed above the sand-
pack and near ground surface in the borehole to provide a hydraulic seal. A compression J-plug was placed over
the top of the casing. At ground surface, the PVC pipe was set in a flush-mounted protective casing that was
cemented into place.

Following well installation, groundwater monitoring wells were developed as per methods detailed in Appendix C.
During development, at least five well volumes were removed or until the well was dry. Well development details
are shown in the attached Appendix C.

4.6 Groundwater Monitoring and Sampling

Prior to groundwater sampling, Tetra Tech EBA measured the water level in each well using an electrical water
level tape. As well, on September 22, 2014, Tetra Tech EBA conducted groundwater monitoring of select wells at
both low and high tide conditions to assess for potential tidal fluctuations at the Property. Measured groundwater
levels are shown on Table 1.

To sample groundwater, Tetra Tech EBA employed low-flow sampling techniques using a peristaltic pump. New
6.3 mm diameter high-density polyethylene (HDPE) tubing was inserted into the well and the tubing intake was
positioned at the midpoint of the saturated section of the well screen. Water was then pumped from the well using
the peristaltic pump and tubing string consisting of the HDPE tubing and a section of new silicone low-density
tubing. Groundwater purging continued until field measurements of pH, temperature, and electrical conductivity
were within 5 per cent of each other between successive well volumes.

Following purging, Tetra Tech EBA collected groundwater samples directly from the tubing string into clean,
labeled, new laboratory-supplied containers. Samples for dissolved metals were field-filtered and preserved with
nitric acid. The groundwater samples were placed in ice-chilled coolers for temporary storage and transported to
Maxxam using chain-of-custody procedures.

4.7 Hydraulic Conductivity Testing

Tetra Tech EBA conducted in-situ falling/rising head single-well hydraulic response tests on select monitoring
wells 14BH/MW13 and 14BH/MW14 to estimate the hydraulic conductivity within the native silt layer underlying
the fill soils. Both groundwater monitoring wells were installed in the native silt layer underlying fill soils, with a
screen exposed between 4.6 m and 6.1 m bgs. Three tests were completed at each well.
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Falling head tests were conducted at 14MH/MW 13 by lowering a 0.72 m long slug into the well and monitoring the
water level recovery rate with a data logger. Only falling head tests were conducted there since the static water
level was above the screen sand pack level. Rising head tests were conducted at 14BH/MW14 by removing a
known volume of water and repeating the monitoring procedure. Only rising head tests were conducted there
since the static water level was below the screen sand pack level. Solinst dataloggers were used to monitor the
groundwater recovery at one-second sampling intervals during the completion of the hydraulic response tests.

4.8 Sediment Sampling

Tetra Tech EBA conducted two sediment sampling events (September 2014 and November 2014). Sediment
sampling locations are shown on the attached Figure 3.

In September 2014, Tetra Tech EBA collected 18 surficial sediment samples (14SEDO01 to 14SEDO018) using a
Ponar grab sampler. After setting the Ponar grab at the surface, it was slowly lowered through the water column
to just above the sediments. It was then dropped quickly so that contact triggers the device jaws to be released.
The Ponar is lifted back through the water column and any free water is decanted through the top of the grab. The
sediment sample is emptied into a clean stainless steel or plastic bucket. This process is repeated until sufficient
sample is obtained. The sediment is thoroughly mixed to obtain a homogenous sample. The Ponar and bucket
were cleaned with local water between samples.

In November 2014, Tetra Tech EBA collected 6 deeper subsurface sediment samples (14SED19 to 14SED24)
using a barge mounted sonic drill rig. Additionally 4 surficial sediment samples (14SED23A to 14SED23D) were
collected during this program using a Ponar grab sampler as per the above methodology. Drillwell Enterprises
Limited provided a sonic drill rig located on a barge to drill all boreholes completed within the marine Portion of
the Property. Prior to drilling, Tetra Tech EBA conducted a site and task specific safety meeting with the drill-rig
and barge operators. During drilling, sediment samples were collected in 0.5 m intervals to a maximum depth of
2 m below the top of the sediment layer.

Tetra Tech EBA'’s field representative wore new nitrile sampling gloves during the collection of each sediment
sample to prevent cross-contamination. Each soil sample was collected into a clean, labeled, laboratory-supplied
glass jar. Sample jars were completely filled with soil to minimize loss of volatile constituents. All sample jars were
stored in ice-chilled coolers then shipped under chain of custody protocol to Maxxam Analytical of Burnaby, BC.

4.9 Vapour Probe Installation

Vapour probes 14VP01 to 14VP06 and 15VP07 and 15VP08 were installed using the auger rig supplied by
Drillwell. The vapour probe locations are shown on Figure 2. Vapour probes were installed to depths of 0.5 m to
2.3 m bgs. The completion depth of vapour probes was dependent on depth of identified soil contamination and at
least approximately half the depth of the groundwater table to prevent probes from becoming submerged during
seasonal fluctuations in groundwater levels. Completion details for each vapour probe are shown on the attached
borehole logs and a general description of the probe installation is provided below.

Vapour probes were constructed with a 0.15 m length of 6.3 mm stainless steel screen connected with brass
fittings to HDPE tubing. The borehole annulus was backfilled with silica sand to approximately 0.05 m above the
stainless steel screen and hydrated granular bentonite was placed above the sand pack to surface to provide a
seal. At ground surface, the vapour probe was set in a flush-mounted protective casing that was cemented into
place.

16
TETRATECH EBA

DSI 1 Port Drive Nanaimo BC Report - IFU.docx



§ DETAILED SITE INVESTIGATION — 1 PORT DRIVE, NANAIMO, BC
Vit FILE: 704-ENVIND03511-01 | NOVEMBER 2015 | ISSUED FOR USE

OQM

4.10  Vapour Probe Leak Testing

A leak test was conducted on each soil vapour probe as part of the sampling program conducted in November
2014 for soil vapour probes 14VP01 to 14VP06 and in April 2015 for soil vapour probes 15VP07 and 15VP08
using industrial-grade helium gas to assess the surface seal effectiveness. Tetra Tech EBA completed three leak
detection tests during vapour purging at each sampling location. Leak detection was conducted by testing the
probe and sampling apparatus for leaks using industrial quality compressed helium as a tracer gas. The
percentage of helium detected during leak detection testing ranged from 0.5% to 2.3%, which are acceptable
values for vapour sampling under CSR guidance

4.11  Vapour Modelling

Tetra Tech EBA assessed the presence or absence of the CSR Schedule 11-regulated vapour substances on the
Property by estimating vapour concentrations in the breathing zone calculated from soil and groundwater
laboratory testing data.

4.12  Soil Vapour Sampling

For soil vapour probes not installed within asphalt, a polyethylene sheet approximately 1.5 m by 1.5 m in size was
first laid down at least 24 hours prior to sampling and weighted with sand to create a surface seal to prevent the
soil vapour probe from drawing air from the atmosphere above the surface during sampling. During each
sampling event, the soil vapour probes were purged by removing one to three casing volumes of stagnant air
using an SKC Universal Sample Pump at a rate of 0.2 L/min. Vapour samples were collected at the wellhead
under a vacuum using 1.4 L Summa canisters capacity for approximately 10 minutes; the final vacuum was
0 inches of mercury.

On the November 19, 2014 sampling event the weather varied from sunny and clear to cloudy with temperatures
ranging from 4° C to 8° C. On April 7 and 8, 2015 sampling events the weather was sunny with temperatures
ranging from 8° C to 11° C. On the September 11, 2015 sampling event the weather was sunny with a
temperature of 25° C. At least 24 hours had passed since a precipitation event for all sampling events. These
climatic conditions are considered suitable for vapour sampling.

A duplicate vapour sample was collected during each sampling event using a splitter (i.e., two Summa canisters
connected with a T-splitter) to ensure an equal rate of flow and distribution of the sample into two canisters.

The controllers used during sampling were clean and calibrated by Maxxam before they were used on site. The
samples were shipped to Maxxam with appropriate chain of custody documentation for chemical analysis.

4.13  Analytical Testing

Upland Locations

Soil, groundwater, vapour samples were selected for laboratory analysis based on COCs/PCOCs associated with
each AEC/APEC. The table below summarizes the analytical testing program completed within each AEC/APEC
during this DSI.
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DSI Analytical Testing Program — Uplands
APECs or AECs PCOCs or COCs Test Location Analytica | Testing

AEC 1

Coal Waste Fill /
Seaspan lease

Soil COCs: Chromium
Groundwater COCs : None
Soil Vapour PCOCs : Naphthalene

14BHO1,
14BH/MWO02,

14BHO03, 14BHO04 and

15BH37

Soil: metals, LEPH/HEPH, PAHs, BTEXS,
VPH, MTBE, EPH

Groundwater: metals, LEPH/HEPH, PAHSs,
Phenols

Vapour: BTEX, VPHs, MTBE, n-decane,
1,2,4-trimethylbenzene,

Storage and
Swale Beneath
Crace Street
Viaduct/ SVI lease

1,3,5-trimethylbenzene,
1,2-dibromoethane,
1,2-dichloroethane, 1,3-butadiene,
hexane, Isopropylbenzene,

methylcyclohexane and

area 1,3,5-trimethylbenzene, 1,2-dibromoethane,
14VP03 and 14VP04 1,2-dichloroethane, 1,3-butadiene, hexane,
Isopropylbenzene,
Methylcyclohexane, 1,1,1,2-tetrachloroethane
and naphthalene
14BH/MWOS, Soil: metals, LEPH/HEPH, PAHs, BTEXS,
, 14BHOS, VPH, EPH
Soil COCs: LEPH, HEPH 14BH/MWO7,
AEC?2 Groundwater COCs: LEPH, PAHs 14BH/MWO08,
Fuelling Facilities VPHS, MTBE' n-decane, 14BH/MW27 ' ,
1,2,4-trimethylbenzene,
and Barrel

14VPO01 and 14VP02

Vapour: BTEX, VPHs, MTBE, n-decane,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene, 1,2-dibromoethane,
1,2-dichloroethane, 1,3-butadiene, hexane,

DSI 1 Port Drive Nanaimo BC Report - IFU.docx

area Isopropylbenzene,
naphthalene Methylcyclohexane, 1,1,1,2-tetrachloroethane
and naphthalene
Soil COCs: Chlorinated Ph | 14BH/MW10, Soil: metals, PAHs, BTEX, VPH, limited
o S: hiorinated Fhenols 14BH10a, VOCs, phenols
Groundwater COCs: Chlorinated 14BH/MW11,
AEC 3 Phenols 14BH/IMW12,
Former sawmill / Soil Vapour PCOCs: BTEXS, 12BH/MW13, Groundwater: metals, VOCs, VPH, phenols
. VPHs, MTBE, n-decane, 14BH34 and
Portion on .
1,2,4-trimethylbenzene, 14BH/MW35
northern end of 1,3,5-trimethylbenzene
25 m wide road St y ’ Vapour: BTEX, VPHs, MTBE, n-decane,
L " 1,2-dibromoethane, .
dedication within 1 2-dichl th 1 3-butadi 1,2,4-trimethylbenzene,
former CIPA lease ’ -hlc Oro? ane, I’b- Utadiene, 1,3,5-trimethylbenzene, 1,2-dibromoethane,
area exane, Isopropylbenzene, 14VP06 1,2-dichloroethane, 1,3-butadiene, hexane,
Methylcyclohexane, Isopropylbenzene,
1,1,1,2-tetrachloroethane and Methylcyclohexane, 1,1,1,2-tetrachloroethane
naphthalene
and naphthalene
18
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APECs or AECs

PCOCs or COCs

Test Location

Analytica | Testing

AEC 4

Former sawmill /
Portion on
southern end of
25 m wide road
dedication on
north end of
Western Forest
Products lease
area

Soil COCs: Chlorinated Phenols,
and Arsenic

Groundwater COCs: none

Soil Vapour PCOCs: BTEXS,
VPHs, MTBE, n-decane,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene,

1,2-dibromoethane,
1,2-dichloroethane, 1,3-butadiene,
hexane, Isopropylbenzene,

Methylcyclohexane,
1,1,1,2-tetrachloroethane and
naphthalene

14BH/MW 14,
14BH/MW 15,
12BH/MW16, and
14BH36

Soil: metals, PAHs, BTEX, VPH, limited
VOCs, phenols

Groundwater: metals, VOCs, VPH, phenols

14VP05

Vapour: BTEX, VPHs, MTBE, n-decane,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene, 1,2-dibromoethane,
1,2-dichloroethane, 1,3-butadiene, hexane,
Isopropylbenzene,
Methylcyclohexane, 1,1,1,2-tetrachloroethane
and naphthalene

AEC 7

Imported Fill /
Portion on middle
of Property within

Seaspan lease
area near existing
dock

Soil COCs: Chromium
Groundwater COCs : None
Soil Vapour PCOCs : Naphthalene

14BH17, 14BH18,
14BH/MW19 and
14BH20

Soil: metals, LEPH/HEPH, PAHs, BTEXS,
VPH, MTBE, EPH

Groundwater: metals, LEPH/HEPH, PAHSs,
Phenols

14VPO03 and 14VP04

Vapour: BTEX, VPHs, MTBE, n-decane,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene, 1,2-dibromoethane,
1,2-dichloroethane, 1,3-butadiene, hexane,
Isopropylbenzene,

Methylcyclohexane, 1,1,1,2-tetrachloroethane
and naphthalene

APEC 8

Former
Locomotive
Engine House
located on
Property.

Soil and Groundwater PCOCs
LEPH, HEPH, PAHs and metals
Soil Vapour PCOCs
Naphthalene.

14BH/MW?21 and
14BH22

Soil: metals, LEPH/HEPH, PAHs, EPH

Groundwater: metals, LEPH/HEPH, PAHSs,
VOCs VPH

APEC 9

Heating Oil UST
adjacent to
Seaspan office

Soil and Groundwater PCOCs
VPH, LEPH, HEPH, PAHs
Soil Vapour PCOCs
BTEXS, VPH, n-decane,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene, and
naphthalene.

14BH/MW23 and
14VP0O3

Soil: metals, LEPH/HEPH, BTEXS, VPH,
MTBE, EPH

Groundwater: metals, LEPH/HEPH, PAHSs,
VPH, VOCs

Vapour: BTEX, VPHs, MTBE, n-decane,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene, 1,2-dibromoethane,
1,2-dichloroethane, 1,3-butadiene, hexane,
Isopropylbenzene,

Methylcyclohexane, 1,1,1,2-tetrachloroethane

and naphthalene
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APECs or AECs

PCOCs or COCs

Test Location

Analytica | Testing

APEC 10

Former Machine
Shop at former
Gadd Marine Site

Soil and Groundwater PCOCs
LEPH, HEPH, PAHs and metals
Soil Vapour PCOCs
Naphthalene.

14BH24,
14BH/MW25,
14BH32 and 14BH33

Soil: metals, LEPH/HEPH, PAHSs, Phenols

Groundwater: metals, LEPH/HEPH, PAHSs

APEC 11

Former Heating
Oil UST at Island
Pallet Solutions

Soil and Groundwater PCOCs
VPH, LEPH, HEPH, PAHs
Soil Vapour PCOCs
BTEXS, VPH, n-decane,
1,2,4-trimethylbenzene,

1,3,5-trimethylbenzene, and
naphthalene.

14TPO1

Soil: BTEX, VPH, naphthalene, sum of total
PAHSs, 1,2 4-trichlorolbenzene,
1,3,5-trimethylbenzene, decane

15VPO7

Vapour: BTEXS, VPH, n-decane,
1,2,4-trimethylbenzene, 1,3,5-
trimethylbenzene, and naphthalene

APEC 12

1951
Miscellaneous
Industrial
Activities/
Seaspan Lease
Area

Soil and Groundwater PCOCs

BTEX, VPH, LEPHs, HEPHS,
PAHSs, glycols and metals

Soil Vapour PCOCs

BTEXS, VPHs, MTBE, n-decane,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene,

1,2-dibromoethane,
1,2-dichloroethane, 1,3-butadiene,
hexane, Isopropylbenzene,
Methylcyclohexane, 1,1,1,2-
tetrachloroethane and naphthalene

14BH28,
14BH/MW?29 and
14BH30

Soil: metals, LEPH/HEPH, PAHSs, limited
VOCs, BTEX, VPH, EPH, glycols

14MW29

Groundwater: metals, LEPH/HEPH, PAHs

15VP08

Vapour: BTEXS, VPHs, MTBE, n-decane,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene, 1,2-dibromoethane,
1,2-dichloroethane, 1,3-butadiene, hexane,
Isopropylbenzene,
Methylcyclohexane, 1,1,1,2-tetrachloroethane
and naphthalene

APEC 13

Former
Sawmill/Near
Former Gadd

Lease Area

Soil and Groundwater PCOCs
Chlorinated phenols and metals.
Soil Vapour PCOCs
None.

14BH/MW2, 14BH17,
14BH/MW 19,
14BH24,

14BH/MW25,
14BH31 and 14BH32

Soil: metals, non-chlorinated and chlorinated
phenols

14BH/MW?2,
14BH/MW19

Groundwater: metals and non-chlorinated
and chlorinated phenols

Notes:

LEPHSs -
PAHSs -
VPHs -
VOCs -

CSR - Contaminated Sites Regulation;
AW — Aquatic Water for Protection of marine aquatic life;
Light Extractable Petroleum Hydrocarbons;

Polycyclic Aromatic Hydrocarbons;
Volatile Petroleum Hydrocarbons;
Volatile Organic Compounds
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IL — Industrial Land use;

CL — Commercial Land Use;
HEPHSs - Heavy Extractable Petroleum Hydrocarbons;

BTEXS - Benzene, Toluene, Ethylbenzene, Xylenes, Styrene;
UST(s) - Underground Storage Tank(s);
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Marine Locations

Sediment samples were selected for laboratory analysis based on PCOCs associated with the marine AEC. The
table below shows analyzed parameters within Marine AEC 1 during this DSI.

DSI Analytical Program — Marine

AECs PCOCs/COCs Test Location Analytical Testing

14SEDO1 to 14SED18 Metals and PAHs

. Sediment PCOCs : PAHs and metals
Marine AEC 1 . . . 14SED19 to 14SED24 PAHs
Sediment COCs : PAHSs in sediment

14SED23A to 14SED23D PAHs

4.14  Survey

City of Nanaimo survey staff completed horizontal and vertical survey of select existing monitoring and all test
locations completed during this DSI on the upland area of the Property.

Tetra Tech EBA used the survey data to establish the groundwater elevations in the wells, and to determine the
horizontal direction of groundwater flow and the horizontal hydraulic gradient driving the groundwater flow.

4.15  Quality Assurance / Quality Control

During the DSI, Tetra Tech EBA implemented a Quality Assurance/Quality Control (QA/QC) program to ensure
the integrity of the sampling methodology and analytical testing. The QA/QC program adhered to Tetra Tech
EBA's in-house Quality Management System (QMS), which was designed to generate representative samples,
minimize the potential for cross contamination between sampling locations and samples, and reduce the potential
for systematic bias.

The QA/QC program included the following tasks:

= Logging subsurface conditions and sampling of environmental media;

= Recording the results of field activities in the field concurrently with the activities;
= Use of clean, new sampling gloves at each sampling location;

= Placing samples into new, labeled laboratory-supplied containers;

= Transporting temperature-sensitive samples to the laboratory in chilled coolers using chain-of-custody
procedures;

= Using a Canadian Association for Laboratory Accreditation (CALA) accredited laboratory that is qualified to
analyze the samples using BC MOE-approved procedures;
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= Requiring that one person who did not compile the tables appearing in this report review the tables and
compare the tabulated analytical results with the original information appearing on the laboratory certificates
to verify the accuracy of the information in the tables; and

= Conducting a review of this report by a qualified senior Tetra Tech EBA professional to ensure that the report
meets Tetra Tech EBA technical and reporting requirements.

To assess for analytical accuracy, the BC MOE recommends that one of every ten samples be analyzed in
duplicate. Of the 147 soil samples 13 soil samples were duplicated; of the 40 groundwater samples,
6 groundwater samples were duplicated; of the 28 sediment samples, 3 sediment sample were duplicated, of the
15 vapour samples, 3 soil vapour sample duplicated. All duplicates were analyzed for the associated COCs or
PCOCs during the DSI.

Duplicate pairs submitted for laboratory testing during the DSI were as follows:

= Soil sample 14BHO01-1 (duplicate designated Dup 2) — analyzed for metals;

= Soil sample 14BH06-3 (duplicate designated Dup 6) - analyzed for EPH;

=  Soil sample 14BH08-4 (duplicate designated Dup 3) - analyzed for EPH, LEPH, HEPH, metals and PAHS;

= Soil sample 14BH09-5 (duplicate designated Dup 5) - analyzed for VH, BTEXS, EPH, LEPH, HEPH, VPH,
PAHs and VOCs;

= Soil sample 14BH27-4 (duplicate designated Dup A) - analyzed for EPH;

= Soil sample 14BH12-2 (duplicate designated Dup 8) - analyzed for phenols;

= Soil sample 14BH16-1 (duplicate designated Dup 10) - analyzed for metals and phenols;

= Soil sample 14BH91-3 (duplicate designated Dup 1) - analyzed for metals, EPH, LEPH, HEPH and PAHS;
= Soil sample 14BH23-3 (duplicate designated Dup 13) - analyzed for metals and EPH,;

= Soil sample 14BH33-2 (duplicate designated Dup D) - analyzed for cadmium and zinc;

= Soil sample 14BH19-3 (duplicate designated Dup 1) - analyzed for phenols;

= Soil sample 14BH31-1 (duplicate designated Dup C) - analyzed for metals and phenols;

= Groundwater sample 14MWO02 (duplicate designated DUP1) — analyzed for hardness, sodium, metals and
PAHS;

= Groundwater sample 14MWO05 (duplicate designated DUP2) — analyzed for PAHs, EPH, LEPH and HEPH;
= Groundwater sample 14MW27 (duplicate designated DUP4) — analyzed for EPH;

= Groundwater sample 14MW10 (duplicate designated DUP3) — analyzed for pentachlorophenol;
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= Groundwater sample 14MW10 (duplicate designated DUP5) — analyzed for BTEXS, MTBE, VPH and
chlorinated phenols;

= Groundwater sample 14MW?25 (duplicate designated DUP6) — analyzed for PAHs, EPH, LEPH, HEPH and
metals;

= Sediment sample 14SEDO1 (duplicate designated 14SED-DUP1) — analyzed for metals and PAHs;

= Sediment sample 14SED14 (duplicate designated 14SED-DUP2) — analyzed for metals and PAHs;

= Sediment sample 14SED023@1.8 (duplicate designated DUP1) — analyzed for PAHSs;

= Vapour sample 14SVPO06 (duplicate designated DUPQ1) — analyzed for VPHce.c13, select VOCs, and BTEX;

= Vapour sample 14VPO1 (duplicate designated 15VP DUP1) — analyzed for VPHce.c13, select VOCs, and
BTEX; and,

= Vapour sample 15VP07 (duplicate designated 15VP DUP2) — analyzed for VPHce.c13, select VOCs, and
BTEX.

Tetra Tech EBA formed duplicate soil, groundwater and sediment samples by alternately placing approximately
10% of the sample volume into the original sample container and then placing the same amount into the duplicate
sample container. Tetra Tech EBA continued placing additional aliquots of approximately 10% of the sample
volume into each container until both containers were filled. A vapour duplicate was collected using a Y-splitter
and two Summa canisters connected to the vapour probe which allowed the duplicate samples to be collected
concurrently.

5.0 SUBSURFACE OBSERVATIONS
51 Site Geology

The Property is primarily underlain by coal waste and imported fill overlying native marine sediments with only
some small areas that were original ground. The types of fill encountered and their thickness varies in different
areas of the Property. For the purposes of this summary, the Property has been divided into three main areas: the
Seaspan Yard, located in the northern portion; the Southern Vancouver Island Rail Yard, located in the southern
portion; and the Port Drive right-of-way, which is the “panhandle” portion of the Property. Based on a review of
thirty-six boreholes that Tetra Tech EBA drilled at the property in September 2014 and November 2014, we
summarize the fill types as follows:

= Fill type 1: Sand, either homogenous, or sandy silt, with some gravel and no coal waste.

= Fill type 2: Mixed coal waste - silt, sand and gravel with occasional construction debris, brown and black
(< 50% coal).

= Fill type 3: Coal waste, silt, sand and small gravel, black (50% to 100% coal).

= Fill type 4: Mixed gravel, silt and sand (no coal to traces of coal).
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Nineteen boreholes were drilled within the Seaspan portion of the Property. Combined fill thickness in this area
ranged from 2.2 m to 6.5 m with an average thickness of 4.3 m. Fill type 1 was found in 16 of the boreholes with
an average thickness of 1 m. Fill type 2 was found in 15 of the boreholes with an average thickness of 1.9 m. Fill
type 3 was found in 15 of the boreholes with an average thickness of 1.4 m. Fill type 4 was found in five of the
boreholes with an average thickness of 2.9 m.

Seven boreholes were drilled in the Southern Vancouver Island Rail Yard portion of the Property. Combined fill
thickness in this area ranged from 4.6 m to 8.5 m with an average thickness of 5.8 m. Fill type 1 was found in all
seven boreholes with an average thickness of 1 m. Fill type 2 was found in all seven boreholes with an average
thickness of 3.2 m. Fill type 3 was found in four of the boreholes with an average thickness of 2.5 m. Fill type 4
was found in one borehole with a thickness of 0.9 m.

Ten boreholes were drilled in the Port Drive right-of-way portion of the property. Combined fill thickness in this
area ranged from 3.1 m to 5.2 m with an average thickness of 4.3 m. Fill type 1 was found in nine of the boreholes
with an average thickness of 3.2 m. Fill type 2 was found in four of the boreholes with an average thickness of
2.1 m. Fill type 3 was found in one borehole with a thickness of 0.3 m. Fill type 4 was not found in this area.

Combined fill thickness ranged from 2.2 m to 8.5 m thick across the Property, and was thickest on average in the
southern portion of the property. Cross Sections showing the subsurface geology of the Property are included as
Figures 10 to 14.

5.2 Hydrogeology

During the Tetra Tech EBA investigations a total of 19 wells were installed at select borehole locations. Table 1
summarizes the groundwater elevation data obtained during the DSI.

For purposes of characterizing the site hydrogeology, the four fill types described above are collectively assigned
to an unconfined fill hydrostratigraphic unit. The underlying native marine silt and sand materials are assigned to
an unconfined marine sediment hydrostratigraphic unit. These are taken to be the principal subsurface materials
affecting the occurrence and flow of shallow groundwater beneath the site. Bedrock was not encountered in any
of the boreholes and is assumed to be at a substantial depth below the marine sediments.

As mentioned above, the general direction of groundwater flow at the Property is inferred to be toward the
northeast in the northern section of the Property and toward the east in the southern portion of the Property.
Because the Property consists of reclaimed land, tidal fluctuation influences the shallow groundwater flow in the
unconfined aquifer within the fill materials.

5.2.1 Groundwater Depths, Flow Directions and Tidal Influence

Groundwater is present within fill soils that were found throughout the entire Property. Based on the depths to
groundwater measurements and surveyed well casing elevations, groundwater elevations were determined for
each well. The data from the groundwater monitoring events is included in Table 1. At low tide on
September 22, 2014, the depth to groundwater ranged from about 2.4 m to 4.9 m below grade, with an average
depth of about 3.9 m below grade.
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Tidal influence at the Property area is documented in a previous environmental site investigation conducted by
SNC Lavalin of Vancouver, BC (SNC Lavalin, June 2009). SNC Lavalin conducted a 69-hour tidal monitoring
event in three groundwater monitoring wells at varying distances from the coastline (35 m, 50 m and 110 m).
Their well closest to the sea (MW09-19) is located in the northern portion of the Property. SNC reported that
during tidal variation, groundwater levels fluctuated up to 1 m in the well located 35 m from the sea, less than
0.5 m in the well located 50 m from the sea, and < 0.2 m in the well located 110 m from the sea. There was also a
lag time response that ranged from one to five hours from high and low tide events.

Tetra Tech EBA selected seven MWSs to corroborate the occurrence of a tidally-induced reversal in groundwater
flow directions in northern portions of the Property (14BH/MWO02, 05, 07, 08, 19, 21 and 25). Tetra Tech EBA
measured groundwater levels during low tide on September 22, 2014 and returned to the Property just prior to
high tide to measure water levels in these same wells. The tidal fluctuation on that day was 2.4 m. At low tide, the
depth to groundwater ranged from about 2.4 m to 4.9 m below grade, with an average depth of about 3.95 m
below grade. At high tide, the depth to groundwater ranged from about 2.3 m to 4.9 m below grade, with an
average depth of about 3.9 m below grade. As expected, these observations showed the greatest change in
piezometric contours in the wells closest to the harbour.

Our observations show that the direction of groundwater flow on the Property at high tide was reversed when
compared to the direction of flow at low tide. The direction of groundwater flow on September 22, 2014 is
attached on Figures 4 (low tide) and 5 (high tide).

5.2.2 Hydraulic Conductivity Analysis

The table below summarizes the results of the hydraulic response (slug) tests for installed monitoring wells from
the September 2014 field program. Hydraulic conductivities (K) for the marine sediments hydrostratigraphic unit
based on slug test results from wells 14BH/MW13 and 14BH/MW 14 ranged from 1.9x10° to 1.5x10* m/s, with a
geometric mean of 3.7x10-°> m/s. These are reasonable values for silt and sand with some gravel and would be
considered to constitute K values that represent a potential drinking water aquifer under MOE Technical
Guidance #6.
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Summary of Hydraulic Response (Slug) Tests for Tetr  a Tech EBA 2014 Monitoring Wells

Falling Head K Values Rising Head K Values
2014 Well (m/s) (m/s) _ _
Name Bouwer Hvorslev Bouwer Hvorslev Domlgi?etesnoﬂ o Notes
& Rice & Rice

14BH/MW13
Testl | 2.1E-05 | 3.1E-05 - _ - SILT. some sand Static water level was just
Test2 | 2.0E-05 = 2.9E-05 - _ - so'me gravel ' | above the screen pack. Falling
Test3 | 1.9E-05 2 7E-05 - _ head test conducted.
Max K 3.1E-05 -
Min K 1.9E-05 -

Geomean K 2.4E-05 -

14BH/MW14
Test1 - - 2.8E-05 4.2E-05 SILT, sandy Static water level was just
Test 2 - _ - 3.7E-05 _ 5.7E-05 somé gravel, below the screen pack. Rising
Test 3 - _ 1.0E-04 1.5E-04 head test conducted.
Max K - 1.5E-04
Min K - 2.8E-05

Geomean K - 5.8E-05

Geomean K:
14BH/MW13 and 14BH/MW 14 3.7E-:05

Average K values for the two wells only differed by a factor of 2.4 which suggests that the marine sediments have
a fairly uniform hydraulic conductivity at this site.

5.2.3 Horizontal Groundwater Velocities

Using the low-tide hydraulic gradient, groundwater flow velocities within the fill at the Property are calculated as
follows:

V=KI/n

Where V = average linear groundwater velocity in m/s
K = geometric mean calculated hydraulic conductivity in m/s
I= calculated horizontal hydraulic gradient at low tide in m/m

n = effective porosity (unitless)
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The horizontal hydraulic gradient was steepest near the harbour (~0.004 m/m) and less inland (~0.002 m/m).
Using the lower gradient, the groundwater velocity within the fill (northern portion of the Property) =

(3.7E-05 m/s * 0.0020 m/m) / 0.35
6.7 m/year.

Using the higher gradient, the groundwater velocity would be 13.4 m/year.

5.2.4 Groundwater Recharge and Discharge Areas

Based on regional geomorphological setting, the Property is interpreted to lie within an overall discharge zone of a
regional groundwater flow system (discharging into the Nanaimo Harbour).

Regional groundwater recharge is interpreted to predominantly occur directly from precipitation and then direct
seepage on the unpaved portions of the Property and from upland areas west of the Property.

Recharge to the local groundwater flow system (at the scale of the Property) likely occurs at topographically
higher areas of the Property (to the west along Esplanade and Front Streets, with local groundwater flowing
toward topographically lower areas to the east.

5.3 Drinking Water Determination

Based on the calculated K values alone as, outlined in Section 5.2.2, the groundwater aquifer below the Property
could be considered a potable drinking water source under Technical Guidance 6 of the CSR. If CSR drinking
water (DW) standards had to be applied to the Property, the contamination in soil and groundwater identified by
SNC in 2009 and during this DSI would have increased significantly. Therefore, during the DSI, Tetra Tech EBA
prepared and submitted an application to the BC MOE for a Determination of “No Drinking Water Use” at the
Property primarily due to the Property being situated entirely on land reclaimed from the sea consisting of poor
quality industrial fill materials. The letter and e-mail submitted to MOE and the Final Determination received on
December 15, 2014 approving an exemption from the CSR drinking water (DW) standards are included in
Appendix E.

6.0 ASSESSMENT STANDARDS

The DSI laboratory results have been compared to the numerical standards stipulated in the BC CSR
(B.C. Reg. 375/96, including amendments up to January 31, 2014). Applicable standards from the CSR are
detailed in the following subsections.

6.1 CSR Soil Assessment Standards

Generic standards for the assessment and remediation of soils are detailed in BC CSR Schedules 4 and 10.
Generic standards depend solely on land use. Based on the proposed and current use of the Property, CSR
Schedules 4 and 10 standards for Commercial (CL) and Industrial (IL) Land Use were used for comparison to the
laboratory results.
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During the DSI, Tetra Tech EBA submitted soil samples for EPH analysis. EPH concentrations in soil are not
regulated by the CSR; however, the related parameters of LEPH and HEPH are regulated. EPH is related to
LEPH and HEPH as follows:

= LEPH =light EPH (C10 — C19) minus select PAHs; and
= HEPH = heavy EPH (C19 — C32) minus select PAHSs.

Matrix standards for the assessment and remediation of soils are detailed in Schedule 5 of the CSR. Matrix
standards are risk-based standards that depend on land use and a number of site-specific factors. Two
site-specific factors from Schedule 5 apply to all land uses: intake of contaminated soil and toxicity to soil
invertebrates and plants. The following subsections detail the assessment to determine if standards protective of
drinking water, aquatic life and irrigation and livestock water apply to the Property.

Site-Specific Standards Protective of Drinking Wate r

As discussed in Section 5.3, a Determination of no drinking water use was obtained from the BC MOE for the
Property, therefore, Schedule 5 standards protective of drinking water (DW) have not been applied to the
Property.

Site-Specific Standards Protective of Aguatic Life

Technical Guidance 6 indicates that BC CSR standards protective of aquatic life apply to a site if a surface water
body containing aquatic life is located within 500 m. The Nanaimo Harbour is located immediately adjacent to the
Property, therefore, CSR Schedule 5 standards protective of groundwater flow to surface water used by marine
aquatic life (AW) have been applied to the Property.

Site-Specific Standards Protective of Irrigation an d Livestock Water Use

Technical Guidance 6 indicates that BC CSR standards protective of irrigation and livestock watering apply to a
site if irrigation or livestock water wells or surface water intakes are located within 500 m of a site. A search of the
BC MOE online aquifer and water well database did not identify water wells or surface water intakes for
irrigational or livestock watering within a 500 m radius of the Property; therefore Tetra Tech EBA does not
consider standards protective of irrigation and livestock water to be applicable to the Property, at this time.

All applicable BC CSR standards applied to soils on the Property are included in Tables 2 through 5.
6.2 CSR Groundwater Assessment Standards

As described previously in Section 6.1, Tetra Tech EBA’s assessment of groundwater use and surface water
receptors in the area indicate that CSR groundwater standards for the protection of marine aquatic life (AW)
currently apply to groundwater at the Property.

The CSR standards applied to groundwater in the Property are summarized in Tables 6 through 8.
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6.3 CSR Sediment Assessment Standards

CSR sediment standards are listed in Schedule 9 of the CSR and are developed for the protection of aquatic life.
In this case, the adjacent surface water body and the suspected receiving water body were both marine water at
an active harbour, the less stringent sediment quality criteria for typical sediments were considered applicable to
the Property. The more stringent sediment quality criteria for sensitive sediments were included for comparison
purposes only.

The CSR Schedule 9 standards are for the protection of ecological health only.
The CSR sediment standards are summarized on Table 9.
6.4 CSR Soil Vapour Assessment Standards

Generic numerical vapour standards for the protection of human health are detailed in Schedule 11 of the
BC CSR. The CSR vapour standards are dependent on current and proposed land use. The CSR Schedule 11
generic CL/IL standards currently apply to vapour at the Property. Based on current land uses.

All applicable CSR Schedule 11 soil vapour standards are included in Table 10.

7.0 DSIANALYTICAL RESULTS

Tetra Tech EBA planned the DSI based on the findings of the previous SNC investigation completed for the
Property in 2009 (SNC, 2009), a comprehensive review of all historical information from our Stage 1 PSI and
other subsurface information available. We believe SNC’s investigation overall was conducted to acceptable
industry standards and consider the data are reliable for the purpose of our investigation. Thus, we have used the
data collected by SNC during their previous investigations to increase the density of investigation locations.

The soil data collected during the 2009 SNC investigation and this DSI is presented in the attached Tables 2 to 5
and summarized on Figures 6A, 6B and 6C. The groundwater data from the 2009 SNC investigation and this DSI
is presented in Tables 6 to 8 and summarized on Figure 7. The sediment data from the 2009 SNC investigation
and this DSl is presented in Table 9 and summarized on Figure 8.

Soil vapour was modelled from measured soil and groundwater data. The modelled results are presented in
Appendix F. Based on the modelling results, soil vapour sampling from installed probes was conducted on the
Property. Vapour data collected during this DSI is presented on the attached Table 10 and summarized on
Figure 9.

The data collected and all results are presented and discussed by each AEC/APEC in the following sub-sections.
Laboratory certificates for all sample anlysis completed are included in Appendix G.

7.1 SNC AEC 1 and AEC 7: Coal Waste and other Impor ted Fill

Based on the previous investigations conducted by SNC, the following soil contamination was identified at SNC
AEC 1 and AEC 7 related to fill either from the former coal loading operations or imported to the Property for the
purpose of infilling.
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SNC AEC 1 and AEC 7: Soil Contamination

Test Location Soil Exceedance(s)

AEC 1 - BH09-2 Chromium (140 ug/g) > CSR CL/IL of 60 ug/g and background of 90 ug/g at a depth of 0.8 to 0.9 m bgs

AEC 7 - MW(09-19 Chromium (93 ug/g) > CSR CL/IL of 60 ug/g and background of 90 ug/g at a depth of 2.4 to 2.6 m bgs

Groundwater samples collected by SNC from MW09-19 in 2009 within SNC AEC 7 did not contain concentrations
of any PCOCs exceeding the CSR AW standards. Soil vapour was not assessed at SNC AEC 1 or SNC AEC 7.
The chromium contaminated soils on the Property is likely widespread and associated with the historical infilling
activities with coal waste primarily.

7.1.1 SNC AEC 1 and AEC 7 DSl Investigation Locatio ns and Analytical Results

The investigation locations conducted to assess soil quality within SNC AEC 1 and SNC AEC 7 at 20 m step outs
from identified historical chromium exceedances plus groundwater and vapour analytical results for the
assessment of the coal waste/imported fill within these two AECs, are summarized in the following table.

SNC AEC 1 and AEC 7: Summary of DSI Analytical Resu Its

Testhole/ Test Location Parameter(s) .
AEC Sample ID (Depth (m)) within AEC Investigated Analytical Results
SOIL
14BHO01-1 (DUP 2) Chromium > CSR CL/IL, remaining
Metals
(0.5-0.9) parameters < CSR CL/IL
Metals, LEPH, HEPH, All parameter concentrations
14BHOY/ 14BH01-2 (1.55-1.7) 20 m step out to the PAHSs < CSR CL/IL
AEC 1 NE of SNC 09-2 -
All parameter concentrations
14BH01-3 (2.44-2.59) Metals
< CSR CL/IL
All parameter concentrations
14BH01-5 (5.33-5.49) BTEXS, VPH, MTBE
< CSR CL/IL
Chromium > CSR CL/IL, remaining
14BH02-1 (0.65-0.75) Metals parameters < CSR CLIIL
Chromium > CSR CL/IL, remaining
14BH02-2 (1.15-1.27) Metals, PAHSs, parameters < CSR CLJIL
14BHO02/ 20 m step out to the
AEC1 SE of SNC 09-2 All parameter concentrations
14BH02-3 (2.15-2.3) Metals, LEPH, HEPH, p
PAHs < CSR CL/IL
All parameter concentrations
14BH02-4 (2.5-2.67) Metals
< CSR CL/IL
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Testhole/ Test Location Parameter(s) .
AEC Sample ID (Depth (m)) within AEC Investigated Analytical Results
All parameter concentrations
14BHO03-1 (0.55-0.7) Metals
< CSR CL/IL
All parameter concentrations
14BHO3/ | 14BH03-2 (1.35-1.45) | 20 mstep outto the Metals, PAHs P
AEC 1 SW of SNC 09-2 < CSR CL/IL
All parameter concentrations
14BH03-4 (3.50-3.65) EPH
< CSR CL/IL
Chromium > CSR CL/IL, remaining
14BH04-2 (0.95-1.05) Metals, EPH parameters < CSR CLI/IL
14BHO4/ 20 m step out to the All parameter concentrations
14BH04-3 (2.29-2.44 Metals, PAHs
AEC 1 ( ) NW of SNC 09-2 < CSR CL/IL
All parameter concentrations
14BH04-4 (3.53-3.70) Metals
< CSR CL/IL
All parameter concentrations
14BH17/ 14BH17-2 (1.05-1.2) Metals, PAHs
< CSR CL/IL
AEC 7 20 m step out to the
NW of SNC 09-19 All parameter concentrations
14BH17-3 (2.34-2.49) Metals, PAHs < CSR CL/IL
All parameter concentrations
14BH18-1 (0.6-0.7) Copper
< CSR CL/IL
14BH18/ 20 m step out to the All parameter concentrations
All parameter concentrations
14BH18-3 (2.57-2.74) Metals, LEPH, HEPH, P
PAHs < CSR CL/IL
All parameter concentrations
14BH19-1 (0.66-0.78) Metals
< CSR CL/IL
14BH19/ 14BH19-3 (DUP1) 20 m step out to the | Metals, LEPH, HEPH, Chromium > CSR CL/IL, remaining
AEC 7 (1.9-2.05) SE of SNC 09-19 PAHs parameters < CSR CL/IL
. All parameter concentrations
14BH19-4 (3.96-4.11) Chromium
< CSR CL/IL
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Testhole/ Test Location Parameter(s) .
AEC Sample ID (Depth (m)) within AEC Investigated Analytical Results
Chromium > CSR CL/IL, remaining
14BH20-1 (0.62-0.75) Metals parameters < CSR CLJIL
Metals, LEPH, HEPH, Chromium > CSR CL/IL, remaining
14BH20-2 (1.8-1.98) PAHs parameters < CSR CL/IL
All parameter concentrations
14BH20/ | 14BH20-3 (2.82-3.0) | 20 mstep out to the Metals P
AEC 7 SW of SNC 09-19 < CSR CL/IL
Chromium > CSR CL/IL, remaining
14BH20-4 (3.86-4.04) Metals parameters < CSR CLJIL
. All parameter concentrations
14BH20-5 (5.33-5.49) Chromium
< CSR CL/IL
15BH37/ Step out from . All parameter concentrations
15BH37 (5.1 Chromium
AEC 2 1) 14BH/MW26 < CSR CL/IL
GROUNDWATER
14MWO02/ | 24-Sept-14 (DUP1), 1- | 20 m step out to the | Metals, LEPH, HEPH, All parameter concentrations
AEC 1 Apr-15 SE of SNC 09-2 PAHs <CSR AW
14MW19/ 20 m step out to the Metals, LEPH, HEPH, All parameter concentrations
AEC 7 24-Sept-14, L-APE-1S | e o SNC 09-19 PAHs <CSR AW
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VAPOUR

BTEX, VPHSs,
MTBE, n-decane,
1,2,4-
trimethylbenzene,
1,3,5-
trimethylbenzene,
14VP03/ Near Seaspan 1,2-di.bromoethane, All parameters < CSR Schedule 11
AEC 1 19-Nov-14, 7-Apr-15 Property building 1,2-d|chloro§thane, vapour standards after attenuation

1,3-butadiene, factors are applied
hexane,
Isopropylbenzene,
Methylcyclohexane,
1,1,1,2-
tetrachloroethane
and naphthalene

Near Property Naphthalene < CSR Schedule 11

14VP04/
AEC 1 19-Nov-14, 8-Apr-15 Building at Former Naphthalene vapour standards before and after
Gadd Marine attenuation factors are applied

<CSR CL- Less than the CSR soil standards for CL/IL uses.
>CSR CL- Greater than the CSR soil standards for CL/IL uses.

<CSR AW -Less than the CSR groundwater standards for the protection of marine aquatic life.
>CSR AW -Greater than the CSR groundwater standards for the protection of marine aquatic life.
<CSR Schedule 11 — Less than the CSR Schedule 11 vapour standards for CL/IL use

>CSR Schedule 11 — Greater than the CSR Schedule 11 vapour standards for CL/IL

CSR - Contaminated Sites Regulation; IL — Industrial Land use;

LEPHSs - Light Extractable Petroleum Hydrocarbons; CL — Commercial Land Use;

PAHs -  Polycyclic Aromatic Hydrocarbons; HEPHSs - Heavy Extractable Petroleum Hydrocarbons;

VPHs -  Volatile Petroleum Hydrocarbons; BTEXS - Benzene, Toluene, Ethylbenzene, Xylenes, Styrene;

In summary, chromium soil contamination was confirmed within both SNC AEC 1 and SNC AEC 7 primarily in the
fill that contained coal waste within the middle portion of the Property. All other testing parameters analyzed in soil
met the CSR CL/IL standards.

All analyzed groundwater samples contained concentrations of PCOCs associated with coal waste fill and other
imported fill below the applicable CSR AW standards. Therefore, no groundwater contamination was identified
within SNC AEC 1 and SNC AEC 7 during both the Fall 2014 and Spring 2015 sampling events.

Based on vapour modelling results calculated from the soil and groundwater analytical results obtained from the
past SNC Investigation and from the first phase of drilling during this DSI, a potential for soil vapour contamination
above CSR CL/IL standards for indoor air was identified within both SNC AEC 1 and 7. Therefore, vapour probes
were installed adjacent to the two current buildings in this area of the Property to assess soil vapour and therefore
assess potential indoor air concentrations. The vapour samples collected from 14VP03 and 14VP04 indicated soil
vapour before default attenuation factors were applied exceed the CSR CL/IL standards at 14VP03. However,
calculated indoor air and outdoor air concentrations, using default attenuation factors from MOE Technical
Guidance 4, meet the applicable CSR CL/IL indoor and outdoor soil vapour standards from Schedule 11.
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Therefore, no soil vapour contamination was identified within SNC AEC 1 and SNC AEC 7, based on the current
development of the Property during both the Fall 2014 and Spring 2015 sampling events.

7.1.2  Assessment of Chromium Concentrations Throug hout the Property

As indicated in Section 5.1, the majority of the Property area consists of coal waste and imported fill overlying
native marine sediments. Tetra Tech EBA advanced 37 boreholes at various locations throughout the Property
during this DSI. Fill was encountered in all 37 boreholes, therefore, samples collected from the fill and native soils
immediately beneath the fill were submitted for PCOCs analysis to assess the quality of the fill soils throughout
the Property and to investigate the extent of soil chromium contamination on the Property. Tetra Tech EBA also
reviewed and used the soil analytical results obtained during the SNC environmental investigations to add to the
sample density. A summary of chromium concentrations identified in soils throughout the Property are shown in
Table 11.

The chromium contamination in soils exceeding the CSR standard within AEC 1 and AEC 7 was found to be
related to fill soils containing coal waste. Fill with coal waste extends through the majority of the Property with the
exception of the southern portion of the proposed road right of way. Of the 54 boreholes sampled for chromium in
AEC, approximately 22% (or approximately 12 boreholes) had a chromium concentration exceeding the Protocol
4 background standard of 90 pg/g.

The highest recorded concentration of chromium (140 pg/g) was noted at SNC Borehole BH09-2 at a depth of
0.8 to 0.9 mbgs. This is located in the Seaspan lease area near the marine docking area where historical coal
loading was completed. The sample containing the highest concentration of chromium during this DSI (14BH04-2
at 138 ug/g) was submitted for toxicity characteristic leaching procedure (TCLP) to determine if the chromium was
leachable and/or could be classified as a hazardous waste. The results of the TCLP testing on this sample are
reported in Table 5. The TCLP test results indicated the chromium leachate concentration was below the HWR
standard. In addition, eight samples containing the highest chromium concentrations from across the Property,
exceeding the Protocol 4 background values were also submitted for synthetic precipitation leaching procedure
(SPLP) to determine if chromium identified in the coal waste fill soils would leach at concentrations greater than
the applicable CSR AW standard. The results of the SPLP testing are reported in Table 5. The SPLP test results
indicated that all leachate concentrations for chromium were below the specific CSR AW standard.

7.1.3 Extent of Soil Contamination AEC 1 and AEC 7

The contamination identified at former SNC AEC 1 and AEC 7 in fill soils were considered to be from the same
source and therefore were combined into one AEC (AEC1) by Tetra Tech EBA. The locations of all exceedances
of chromium in soils is shown on Figure 6a and estimated horizontal extent of the contamination in the fill soils is
shown on Figure 15. The DSI confirmed that the chromium contamination exceeding the CSR CL/IL standard is
primarily concentrated within the coal waste fill found within AEC1 near the middle of the Property (labelled
AEC1A on Figure 15). Some minor chromium exceedance were identified outside of AEC1 within AEC?2 that likely
is related to coal waste being present in the fill in this location. We have therefore included the chromium
exceedances found in AEC2 in this report section for the calculation of chromium contaminated soil volumes on
the Property and labelled this area as AEC1B on Figure 15.
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The vertical extent of the chromium contamination appear to be dependent on the thickness of the coal waste fill
across the Property. This is shown by an examination of the cross sections of AEC 1 shown on Figures 10 and
11. Generally the soil chromium contamination appears to be limited to the top 2.5 m depth below grade with only
a few isolated exceptions showing deeper fill depths. We estimated that the average depth of chromium
contamination in coal waste fill soil using all the data obtained is approximately from surface to 2.0 m below

grade.

Over all the extent of the chromium contamination in soils on the Property is summarized in the following table.

Chromium Contamination in Soils Summary

AEC Number & Location Contaminants of Estimated Average Estimated
(See Figure 15) Concern Horizontal Extent Vertical Extent In Situ Volume
(m?) (m) m3)
Middle of Property near Marine Dockin Chromium in soil
pery g 6,500 2 13,000
Area — AEC1A
Rail Yard — AEC1B Chromium in soil 1,200 2 2,400
Chromium Totals — AEC 1 7,700 2 15,400

7.2 SNC AEC 2: Ralil Yard

Based on the previous investigations conducted by SNC, the following soil and groundwater contamination was
identified within AEC 2 primarily related to rail yard activities conducted on Property and on the adjacent site to

the south.

AEC 2: Previous Environmental Investigation Results

Test Locations

Soil Exceedance(s)

Groundwater Excee

dance(s)

Potential Vapour Issues

EPHc10-10 and EPHc19-32 > CSR CL/IL

No vapour exceedances were

09-21 of 2,000 ug/g at a depth of 4.9 to None identified during SNC's previous
5.0 mbgs (21,300 and 6,690 ug/g). environmental investigations.
EPHci10-19 > CSR CL/IL of 200 ug/g at No vapour exceedances were

00-07 a depth of 5.0 to 6.0 mbgs LEPH=> CSR AW of 500 ug/L identified during SNC's previous

(3,500 ug/g).

(1,800 ug/L)

environmental investigations.

<CSR CL- Less than the CSR soil standards for CL/IL uses.
>CSR CL- Greater than the CSR soil standards for CL/IL uses.

<CSR AW -Less than the CSR groundwater standards for the protection of marine aquatic life.

>CSR AW -Greater than the CSR groundwater standards for the protection of marine aquatic life.
CSR - Contaminated Sites Regulation;
AW — Aquatic Water for Protection of marine aquatic life;
LEPHs - Light Extractable Petroleum Hydrocarbons;

DSI 1 Port Drive Nanaimo BC Report - IFU.docx
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The DSI locations conducted to further assess AEC 2 at approximately 20 m step outs from identified historical
hydrocarbon exceedances found in soil and groundwater by SNC and others are summarized in the following

table.

AEC 2: Summary of DSI Analytical Results

Test Location within

Parameter(s)

Testhole Sample ID (Depth (m)) AEC Investigated Analytical Results
SOIL
All parameter concentrations
14BHO05-2 (1.67-1.83) Metals
< CSR CL/IL
All parameter concentrations
14BHO05-3 (2.36-2.54) LEPH, HEPH, PAHs
< CSR CL/IL
All parameter concentrations
14BHO5 | 14BH05-5 (5.18-5.33) 20mstepouttothe | | Fpy HEPH, PAHS P
east of SNC 09-21 <CSR CL/IL
All parameter concentrations
14BHO05-6 (5.64-6.1) LEPH, HEPH, PAHs
< CSR CL/IL
All parameter concentrations
14BHO05-7 (6.93-7.21) EPH
< CSR CL/IL
All parameter concentrations
14BH06-2 (2.12-2.22) Metals, LEPH, HEPH, P
PAHs < CSR CL/IL
14BHO06-3 (Dup 6) EPH All parameter concentrations
(3.91-4.11) < CSR CL/IL
LEPH > CSR CL/IL HEPH
14BHO6 | 14BH06-4 (4.88-5.03) 20mstepouttothe |\ o epy paps

14BH06-5 (5.59-5.79)

14BH06-6 (6.68-6.78)

west of 00-07

and PAHs < CSR CL/IL

LEPH, HEPH, PAHs

All parameter concentrations
< CSR CL/IL

LEPH, HEPH, PAHs

All parameter concentrations
< CSR CL/IL

CONSULTING ENGINEERS & SCIENTISTS - www.eba.ca
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Test Location within Parameter(s) .
Testhole Sample ID (Depth (m)) AEC Investigated Analytical Results
All parameter concentrations
14BHO07-1 (1.22-1.35) Metals, LEPH, HEPH, P
PAHs < CSR CL/IL
All parameter concentrations
14BH07-3 (3.81-3.96) Metals, LEPH, HEPH, P
50 ‘ tto th PAHs < CSR CL/IL
m step out to the
14BHO7 north of 00-07 .
All parameter concentrations
14BHO7-4 (4.88-5.03) LEPH, HEPH, PAHs
< CSR CL/IL
All parameter concentrations
14BHO07-5 (5.56-5.72) EPH
< CSR CL/IL
All parameter concentrations
14BH08-2 (2.1-2.25) Metals, LEPH, HEPH, p
PAHs < CSR CL/IL
All parameter concentrations
14BHO08-3 (3.91-4.06) EPH
< CSR CL/IL
14BHOS 20 m step out to the All parameter concentrations
14BH08-4 (Dup 3) east of 00-07 Metals, LEPH, HEPH,
< CSR CL/IL
(4.57-4.88) PAHs
All parameter concentrations
14BHO08-5 (5.33-5.49) EPH
< CSR CL/IL
All parameter concentrations
14BH09-2 (2.13-2.29) Metals, PAHs < CSR CL/IL
All parameter concentrations
14BH09-3 (4.04-4.17) Metals, LEPH, HEPH, P
PAHs < CSR CL/IL
BTEX/VPH, LEPH All parameter concentrations
14BH09-4 (4.77-4.90 ! '
( ) HEPH, PAHs < CSR CL/IL
14BH09-5 (Dup 5) BTFTXNPH’ LEPH > CSR CL/IL Chromium,
Chromium, LEPH,
14BHO09 (5.18-5.44) Adjacent to SNC 09-21 HEPH, PAHSs HEPH and PAHs < CSR CL/IL
*Chromium > CSR CL/IL, LEPH,
HEPH and PAHSs, remainin
14BH09-6 (6.86-7.01) Metals, LEPH, HEPH, 9
PAHs metals
< CSR CL/IL
EPHc19-32 > CSR CL/IL EPHc19-32
14BH09-7 (8.31-8.46) EPH
< CSR CL/IL,
. All parameter concentrations
14BH09-8 (8.76-8.92) EPH, Chromium
< CSR CL/IL
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Test Location within Parameter(s) .
Testhole Sample ID (Depth (m)) AEC Investigated Analytical Results
All parameter concentrations
14BH26-4 (4.27-4.42) EPH
< CSR CL/IL
20 m step out to the
west of 14BH06 All parameter concentrations
14BH26 14BH26-5 (5.1-5.25) EPH P
< CSR CL/IL
) *Chromium > CSR CL/IL
14BH26-7 (6.88-7.01) Chromium
14BH27-4 (Dup A) EPH All parameter concentrations
(3.76-4.0) < CSR CL/IL
20 m step out to the .
All parameter concentrations
14BH27 14BH27-5 (5.05-5.23) north of 14BHO06 EPH
< CSR CL/IL
All parameter concentrations
14BH27-6 (5.72-5.84) EPH
< CSR CL/IL
GROUNDWATER
24-Sept-14 (Dup 2), All parameter concentrations
1AMWOS pt-14 (Dup 2) 20 m step out to the LEPH, HEPH, PAHS p
8-Apr-15 east of SNC 09-21 <CSR AW
All parameter concentrations
14MWO7 |  24-Sept-14, 9-Apr-15 20mstepouttothe | | cpy pepy pas P
north of 00-07 <CSR AW
All parameter concentrations
14MWO08 |  24-Sept-14, 9-Apr-15 20mstepouttothe | | cpy pep pas P
east of 00-07 <CSR AW
All parameter concentrations
14MW26 |  20-Nov-14, 9-Apr-15 20mstepouttothe |\ oo epy paps P
west of 14BH06 <CSR AW
20-Nov-14 (Dup 4), All parameter concentrations
14AMW27 (Dup 4) 20mstepouttothe | | cp epp paps P
9-Apr-15 north of 14BH06 <CSR AW
LEPH. HEPH. PAH All parameter concentrations
. ) ) S,
- - - - - <
00-07 20-Nov-14, 8-Apr-15 Middle of AEC BTEXS. VPH CSR AW
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Test Location within Parameter(s)

Testhole Sample ID (Depth (m)) AEC Investigated Analytical Results

VAPOUR

19-Nov-14, 8-Apr-15 BTEX, VPHs, MTBE, All parameters < CSR Schedule

14VPO1 15VP DUP1 Adjacent to BH09-21 n-decane, 11 vapour standards after
( ) 1,2,4- attenuation factors are applied

trimethylbenzene,
1,3,5-
trimethylbenzene,
1,2-dibromoethane,
1,2-dichloroethane, All parameters < CSR Schedule
1,3-butadiene, hexane, 11 vapour standards after
Isopropylbenzene, attenuation factors are applied

Adjacent to 00-07 and

14VPO02 19-Nov-14, 8-Apr-15 -
near property building

Methylcyclohexane,
1,1,1,2-
tetrachloroethane and
naphthalene

<CSR CL- Less than the CSR soil standards for CL/IL uses.
>CSR CL- Greater than the CSR soil standards for CL/IL uses.

<CSR AW -Less than the CSR groundwater standards for the protection of marine aquatic life.

>CSR AW -Greater than the CSR groundwater standards for the protection of marine aquatic life.

<CSR Schedule 11 — Less than the CSR Schedule 11 vapour standards for CL/IL use after attenuation factors applied
>CSR Schedule 11 — Greater than the CSR Schedule 11 vapour standards for CL/IL use after attenuation factors applied
* Chromium exceedance included in AEC1 as AEC1B

CSR - Contaminated Sites Regulation; IL — Industrial Land use;

AW — Aquatic Water for Protection of marine aquatic life; CL — Commercial Land Use;

LEPHSs - Light Extractable Petroleum Hydrocarbons; HEPHSs - Heavy Extractable Petroleum Hydrocarbons;

PAHs -  Polycyclic Aromatic Hydrocarbons; BTEXS - Benzene, Toluene, Ethylbenzene, Xylenes, Styrene;
VPHs - Volatile Petroleum Hydrocarbons; MTBE - Methyl Tert Butyl Ether

In summary, initial step outs (14BH05, 14BH07, and 14 BHO08) to the east and north contained concentrations of
identified COCs in soils less than the CSR CL/IL standards. The DSI borehole (14BHO06) drilled to the west of
existing borehole 00-07 and to the north of SNC 09-21 contained a LEPH concentration in soil greater than CL/IL
standards at a depth of 4.88 m to 5.03 m bgs. 14BH09 was then completed to assess the vertical extent of the
hydrocarbon contamination. Soil analytical results from 14BHOQ9 indicated hydrocarbon contamination extended to
a depth of approximately 8.8 m bgs. During the next phase of drilling, boreholes 14BH26 and 14BH27 were
completed at 20 m step outs from 14BHO06 with soils in both found to contain hydrocarbon concentrations less
than the CSR CL/IL standards. Chromium contamination was identified in soils from 14BHO09 at a depth 6.9 m to
7.0 m bgs and at 14BH26 at a depth of 6.9 m to 7.0 m bgs. All the chromium exceedances found in soils in AEC2
were considered part of AEC1 (AEC1B), as discussed previously in Section 7.1.3.
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When initially sampled by SNC in 2005 and 2009, the reported groundwater LEPH and PAHS concentrations in
MWO00-07 exceeded the CSR marine AW standards. Tetra Tech EBA this re-sampled monitoring well MW00-07
on November 21, 2014, and the reported concentrations of LEPH and PAHS were found to be below the
applicable CSR marine AW standards. In addition, all other monitoring wells installed at AEC 2 and sampled
during this DSI also contained LEPH, HEPH and PAHSs in groundwater less than the CSR marine AW standards.
Therefore, no groundwater contamination was identified within AEC 2 during either the Fall 2014 or Spring 2015
sampling events.

Based on vapour modelling results from the soil and groundwater analytical results obtained from the past SNC
Investigation and from the first phase of drilling during this DSI, a potential for soil vapour contamination for indoor
air was identified near the SVI building. Therefore, vapour probes were installed in the area of the highest
identified hydrocarbon concentrations near SNC09-21 and 14BH09 (14VP01) and adjacent to the current SVI
building in this area (14VP02) to assess soil vapour and therefore calculate indoor air concentrations. The vapour
samples collected from 14VP01 and 14VPO02 indicated that soil vapour, before default attenuation factors were
applied, exceeded the CSR CL/IL standards at both 14VP01 and 14VP02. However, calculated indoor air and
outdoor air concentrations, using the default attenuation factors from MOE Technical Guidance 4, were found to
meet the applicable CSR CL/IL soil vapour standards. Therefore, no soil vapour contamination was identified at
this AEC based on the current layout of the Property building during both the Fall 2014 and Spring 2015 sampling
events.

7.2.2 AEC 2 Extent of Contamination

The locations of all the exceedance in soils within AEC2 is shown on Figure 6b and the estimated horizontal
extent of the contamination is displayed on Figure 16. The extent of LEPH and HEPH contamination in soil within
AEC2 is fully delineated both horizontally and vertically. Vertical delineation at AEC 2 is shown on the cross
sections included on Figures 12 and 13. The hydrocarbon contamination in soil within AEC2 appears to extend
from depths ranging from 4.8 m to 8.8 m bgs.

Over all the extent of the hydrocarbon contamination in soils within AEC 2 on the Property is summarized in the
following table.

AEC 2 Hydrocarbon Contamination Summary

. Contaminants of Estimated Estimated Estimated
AEC Numbgr & Location Concern Horizontal Extent Vertical Extent In Situ Volume
(See Figure 16) 2
(m?) (m) (m?3)
AEC2
Former Locomotive Fuelling Facilities
and Barrel Storage and Swale LEPH/HEPH in soll 1800 4.8 to 8.8 m bgs 5400
Beneath Crace Street Viaduct/ SVI
lease area
40
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7.3 AEC 3 and AEC 4: Offsite Impacts from Former Sa  wmills

Based on the previous investigations conducted by SNC, the following soil and groundwater contamination was
identified at AEC 3 and AEC 4 from the former sawmills located near the proposed road right-of-way on the

Property.

AEC 3 and AEC 4: Previous Environmental Investigati  on Results

Test Locations

Soil Exceedance(s)

Groundwater Excee  dance(s)

Pentachlorophenol > CSR of 0.15 ug/g at a depth of 0.3 to 0.5 mbgs

AEC 3 - 09-22 (0.47 ug/g). None
Pentachlorophenol > CSR CL/IL of 0.15 ug/g at a depth of 0.3 to 0.5 2.4.5-Trichlorophenol,
AEC 3 -09-10 and 1.2 to 1.4 mbgs (0.2 and 1.2 ug/g). 2,3,4,6-Tetrachlorophenol and
pentachlorophenol > CSR AW
Arsenic > CSR CL/IL of 25 ug/g and 150 ug/g at a depth 0.8 to
AEC 4 - 09-23 0.9 mbgs (27 ug/g and 206 ug/g). None

Pentachlorophenol > CSR CL/IL of 0.15 ug/g at a depth of 0.3 to
0.5 mbgs (0.77 ug/g).

7.3.1 AEC 3 and AEC 4 DSI Investigation Locations a

nd Analytical Results

The investigation locations conducted to assess AEC 3 and AEC 4 at 20 m step outs from identified historical
chlorinated phenols and metals exceedances and soil, groundwater and vapour analytical results for the
assessment of chlorinated phenols and metals contamination at the Property are summarized in the following

table.

AEC 3 and 4: Summary of DSI Analytical Results

Testhole/ Test Location Parameter(s) .
AEC Sample ID (Depth (m)) within AEC Investigated Analytical Results
SOIL
Pentachlorophenol > CSR CL/IL,
14BH10/ 14BH10-1 (0.71-0.84) Phenols remaining parameters
AEC 3 < CSR CL/IL
20 m step out to the
south of SNC09-10 VPH, Pentachlorophenol,
Metals, BTEX/VPH, 2,3,4,6-tetrachlorophenol and
14BH10-2 (1.12-1.35) Phenols, leachable 2,4,5-trichlorophenol
metals > CSR CL/IL, remaining parameters <
CSR CL/IL
CONSULTING ENGINEERS & SCIENTISTS - www.eba.ca 41 TETRATECH EBA
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Testhole/ Test Location Parameter(s) .
AEC Sample ID (Depth (m)) within AEC Investigated Analytical Results
VPH, Pentachlorophenol,
14BH10-3 (2.18-2.44) BTEX/VPH, Phenols 2,3,4,6-tetrachlorophenol
14BH10/ > CSR CL/IL, remaining parameters <
AEC 3 CSR CL/IL
Pentachlorophenol > CSR CL/IL,
14BH10-4 (3.78-3.9) Phenols remaining parameters
< CSR CL/IL
Pentachlorophenol,
2,3,4,6-tetrachlorophenol,
14BH10-5 (4.98-5.13) Phenols 3,4-dichlorophenol > CSR CL/IL,
remaining parameters
< CSR CL/IL
All parameter concentrations
14BH10-6 (6-6.1 m) Phenols
< CSR CL/IL
All parameter concentrations
14BH11-2 (0.77-0.95) Phenols
< CSR CL/IL
Pentachlorophenol > CSR CL/IL,
11?::131/ 14BH11-4 (3.56-3.71) znoo:hsct;faglc\)lgg-tlhc? Metals, leachable remain?ng parameters
pentachlorophenol
< CSR CL/IL
All parameter concentrations
14BH11-6 (5.3-5.49) Phenols
< CSR CL/IL
All parameter concentrations
14BH12-1 (0.56-0.71) Metals
< CSR CL/IL
14BH12/ 14BH12-2 (DUP 8) West of SNC09-10 Bhenol All parameter concentrations
i enols
AEC3 (1.17-1.30) at Property line < CSR CL/IL
All parameter concentrations
14BH12-4 (3.91-4.04) Phenols

< CSR CL/IL
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Testhole/ Test Location Parameter(s) .
AEC Sample ID (Depth (m)) within AEC Investigated Analytical Results
All parameter concentrations
14BH13-1 (0.5-0.6) Phenols
< CSR CL/IL
14BH13/ 14BH13-2 (1.0-1.2) 20 tht?gﬁgg tzhze Metals. PAH All parameter concentrations
-2 (1.0-1. - etals, s
AEC3 north o < CSR CL/IL
All parameter concentrations
14BH13-4 (3.56-3.61) Phenols
< CSR CL/IL
imi All parameter concentrations
14BH34-01 (0.4-0.55) Limited VOCs, P
Phenols < CSR CL/IL
14BH34/ 5 m step out to the BTEX/VPH, All parameter concentrations
AEC3 14BH34-02 (1.15-1.28) north of 14BH11 Naphthalene < CSR CL/IL
All parameter concentrations
14BH34-04 (3.4 to 3.5) Phenols
< CSR CL/IL
imi All parameter concentrations
14BH35-02 (1.32-1.45) Limited VOCs, P
Phenols < CSR CL/IL
All parameter concentrations
14BH35/ 20 m step out to the BTEX/VPH, < CSR CLI/IL
AEC3 14BH35-03 (2.18-2.36) south of 14BH10 Naphthalene,
Phenols
All parameter concentrations
14BH35-06 (4.72-4.87) Phenols
< CSR CL/IL
Pentachlorophenol > CSR CL/IL,
14BH14-1 (0.3-0.43) Metals, Phenols remaining parameters
< CSR CL/IL
14BH14/ 20 m step out to the ) All parameter concentrations
AEC4 14BH14-2 (0.83-0.96) north of SNC09-23 Arsenic, Phenols
< CSR CL/IL
All parameter concentrations
14BH14-3 (2.13-2.25) Phenols
< CSR CL/IL
All parameter concentrations
14BH15-1 (0.62-0.76) Phenols
< CSR CL/IL
14BH15/ All parameter concentrations
14BH15-2 (2.5-2.64) 20 m step out to the Metals, PAHSs, p
AEC4 south of SNC09-23 Phenols < CSR CL/IL
All parameter concentrations
14BH15-4 (4.27-4.42) Phenols
< CSR CL/IL
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Testhole/ Test Location Parameter(s) .
AEC Sample ID (Depth (m)) within AEC Investigated Analytical Results
14BH16-1 (DUP 10) Metals, PAHSs, All parameter concentrations
(0.74-0.9) Phenols < CSR CL/IL
14BH16/ - All parameter concentrations
14BH16-2 (1.98-2.13) | 'Vestof SNC09-16 Phenols P
AEC4 at Property line < CSR CL/IL
All parameter concentrations
14BH16-4 (4.04-4.14) Phenols
< CSR CL/IL
14BH36/ All parameter concentrations
14BH36-1 (0.38-0.5) Phenols
AEC4 < CSR CL/IL
20 m step out to the Arsenic, Phenols All parameter concentrations
14VP05-1 (0.35-0.45 ’ !
14VPO5/ ( ) north of 14BH14 leachable arsenic <CSR CL/IL
AEC4 . All parameter concentrations
14VP05-2 (0.85-0.95) Arsenic, Phenols
< CSR CL/IL
GROUNDWATER
25-Sept-14 (Dup 3) Phenols All parameter concentrations <CSR AW
14MW10/ 20-Nov-14 20 m step out to the VPH, VOCs All parameter concentrations <CSR AW
AEC3 south of SNC09-10
6-Apr-15 (Dup 6) Phenols, VPH, VOCs Chlorinated Phenols > CSR AW
14MW11/ 20 m step out to the
24-Sept-14, 8-Apr- , i <CSR AW
AEC3 p 8-Apr-15 north of SNC09-10 Metals, Phenols All parameter concentrations <CS
14MW12/ .
24-Sept-14, 8-Apr-15 west of SNCO.Q 10 Metals, Phenols All parameter concentrations <CSR AW
AEC3 at Property line
14MW13/ 20 m step out to the
24-Sept-14, 8-Apr- , i <CSR AW
AEC3 p 8-Apr-15 north of SNC09-22 Metals, Phenols All parameter concentrations <CS
14MW35/ 20 t .
20-Nov-14, 1-Apr-15 m step outto the VPH, VOCs, Phenols All parameter concentrations <CSR AW
AEC3 south of 14BH10
14MW 14/ 20 m step out to the
25-Sept-14, 8-Apr-15 , i <CSR AW
AECA p p north of SNC09-23 Metals, Phenols All parameter concentrations <CS
14MW15/ 20 m step out to the .
- - - - <
. 25-Sept-14, 6-Apr-15 south of SNC09-23 Phenols All parameter concentrations <CSR AW
14MW16/ West of SNC09-16 .
25-Sept-14, 1-Apr-15 esto . Metals, Phenols All parameter concentrations <CSR AW
AEC4 at Property line
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Testhole/ Test Location Parameter(s) .
AEC Sample ID (Depth (m)) within AEC Investigated Analytical Results
VAPOUR
14VPO5/ Adjacent to SNC09- | BTEX, VPHs, MTBE, All parameters < CSR Schedule 11
. 19-Nov-14 23 n-decane vapour standards after attenuation factors
124 ’ are applied
trimethylbenzene,
1,3,5-
trimethylbenzene,
1,2-dibromoethane,
1,2-dichloroethane,
14VP06/ 1.3-butadiene All parameters < CSR Schedule 11
AEC3 19-Nov-14, 8-Apr-15 Adjacent to 14BH10 hexane vapour standards after attenuation factors
Isopropylbenzene, are applied
Methylcyclohexane,
1,1,1,2-
tetrachloroethane and
naphthalene

® <CSR CL- Less than the CSR soil standards for CL/IL uses.
® >CSR CL- Greater than the CSR soil standards for CL/IL uses.

<CSR AW -Less than the CSR groundwater standards for the protection of marine aquatic life.
>CSR AW -Greater than the CSR groundwater standards for the protection of marine aquatic life.
<CSR Schedule 11 — Less than the CSR Schedule 11 vapour standards for IL use before attenuation factors applied

>CSR Schedule 11 — Greater than the CSR Schedule 11 vapour standards for IL use before and after attenuation factors applied

CSR - Contaminated Sites Regulation; IL — Industrial Land use;
CSR AW - standards for the protection of aquatic life for fresh water =~ CL — Commercial Land Use;
VPHs - Volatile Petroleum Hydrocarbons; BTEX - Benzene, Toluene, Ethylbenzene, Xylenes

VOCs - Volatile Organic Compounds

In summary, initial step out boreholes (14BH10, 14BH11, and 14BH14) contained concentrations of chlorinated
phenols in soils greater than the CSR CL/IL standards. During the drilling of 14BH10 what appeared to be a pit
was encountered which may have formerly been used for dumping of used wood treatment chemicals which
contained the highest concentrations of chlorinated phenols in soils to depths over 5.0 m bgs, and also VPH in
soils exceeding the CSR CL/IL standards. The presence of VPH in this area indicates that gasoline may have
been mixed with the wood preservatives and disposed of in this pit or depression. The boreholes to the north of
09-22 (14BH13), to the south of 09-23 (14BH15), to the west of SNC09-10 (14BH12) and to the west of
SNCO09-23 (14BH16) contained COCs at soil concentrations less than CL/IL standards. No metal contamination
such as the arsenic found in soils from SNC 09-23 borehole was identified during this DSI within either AEC 3 or
AEC 4. During the second phase of drilling, boreholes 14BH34 to 14BH36 were completed at 2 m to 20 m step
outs from 14BH10, 14BH11 and 14BH14. 14VPO05 was drilled to assess arsenic exceedances formerly reported at
SNCO09-23. Soil samples from boreholes 14BH34 to 14BH36 and 14VP06 contained chlorinated phenols, metals
and all hydrocarbon concentrations less than the CSR CL/IL standards. We note the sample collected from
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14VPO05 for the purpose of reassessing the historical arsenic exceedance at SNC09-23 at a depth of 0.8 m to
0.9 m bgs of 27 ug/g, which only slightly exceeded the CSR CL/IL standard of 25 ug/g, contained a similar arsenic
concentration at 22.9 ug/g but less than the CSR CL/IL standard of 25 ug/g.

The soil sample containing the highest concentration of chlorinated phenols during this DSI (14BH10-2 at a depth
of 1.1 m to 1.3 m bgs) was submitted for TCLP testing to determine if the chlorinated phenols were leachable and
would be classified as a hazardous waste. The results of the TCLP testing are reported in Table 5. The TCLP test
results indicated the leachate concentrations were below the HWR standards. In addition, the sample collected
from 14VPO5 for the purpose of reassessing the historical arsenic exceedance at SNC09-23 was submitted for
SPLP testing to assess if the arsenic exceedance found in 2009 by SNC would leach at concentration greater
than the applicable CSR AW standards. The SPLP test results indicated the leachate concentration in this soil
sample was below the CSR AW standard. The results of the SPLP testing are reported in Table 5.

When initially sampled by SNC in 2009, the reported groundwater chlorinated phenols concentrations in
MWO09-10 exceeded the CSR marine AW standards. Tetra Tech EBA could not re-sample monitoring well
MWQ09-10 since the monitoring well had been destroyed. However, during this DSI, eight monitoring wells were
installed within AEC 3 and AEC 4. Groundwater samples collected from all the newly installed monitoring wells in
September and November 2014 within AEC 3 and AEC 4 contained chlorinated phenols, VOCs, VPH and metals
less than the CSR AW standards. To confirm seasonal variability in groundwater, all eight monitoring wells were
resampled in April 2015 and chlorinated phenols exceeding the CSR AW standards were identified at one
location, 14MW10. All other monitoring wells sampled in April 2015 contained concentrations of parameters
analysed less than the CSR AW standards. Therefore, groundwater contamination was identified at AEC 3 during
this DSI during the Spring 2015 sampling event.

Based on vapour modelling results from the soil and groundwater analytical data obtained from the past SNC
Investigation and from the first phase of drilling during this DSI, a potential for soil vapour contamination was
identified within AEC3. Vapour probes were installed in the area of the highest identified VPH concentration found
during this DSI near 14BH10 (14VP06) at AEC 3 and adjacent to SNC09-23 (14VPO05) to assess soil vapour
quality at AEC 4. The vapour sample collected from 14VPO05 indicated soil vapour concentrations before default
attenuation factors less than the CSR CL/IL standards at 14VP05. The vapour samples collected from 14VP06
indicated soil vapour before default attenuation factors were applied exceed the CSR CL/IL standards at 14VPO06.
However, calculated indoor air and outdoor air concentrations, using default attenuation factors from MOE
Technical Guidance 4, in the vapour samples from 14VP06 were below the applicable CSR CL/IL soil vapour
standards. Therefore, no soil vapour contamination was identified within AEC3 or AEC4 based on the current land
use within AEC3, during both the Fall 2014 and Spring 2015 sampling events.

7.3.2 AEC 3 and AEC 4 Extent of Contamination

The contamination identified at former SNC AEC 3 and AEC 4 were considered to be from common sources
(i.e., offsite former sawmills and onsite lease areas) and had similar impacts from chlorinated phenols, therefore
these two AECs were combined as Tetra Tech AEC 3. The location of all the soil exceedance within AEC 3 are
shown on Figures 6a and 6c. The estimated horizontal extent of the contamination is shown on Figures 15 and 17
and has been grouped into three areas: AECs (AEC3A, AEC3B and AEC3C) to represent areas with
exceedances and those within AEC 3 that do not exceed the BC CSR. Vertical delineation at AEC 3 is shown on
Figure 14.
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Over all the extent of the chlorinated phenols, VPH and arsenic contamination within AEC 3 (AEC3A, AEC3B and
AEC3C) is summarized in the following table.

AEC 3 Chlorinated Phenols, VPH and Arsenic Contamin  ation Summary

AEC Number & Location Contaminants of Estimated Estimated Estimated
(See Figures 15 and 17) Concern Horizontal Extent Vertical Extent In Situ Volume
(m?) (m) )
AEC3A Chlorinated
. 1800 Oto1.5 2700
North on the Road Right of Way Phenols
AEC3B Chlorinated
. . 1000 0-5.9 5900
Middle of the Road Right of Way Phenols and VPH
Chlorinated
AEC3C
. Phenols and 500 0-1 500
South on the Road Right of Way .
Arsenic
Totals — AEC 3 9100

7.4 Marine AEC 1
7.4.1 SNC Marine AEC 1: Active Harbour

Based on the previous investigations conducted by SNC, the following sediment contamination was identified at
Marine AEC 1 due primarily to creosote piles and historical marine shipping activities.

AEC 1: Soil Contamination

Test Location Soil Exceedance(s)

09-43 to 09-48 PAHs > CSR Typical Sediment Standards

7.4.2 Marine AEC 1 DSI Investigation Locations and  Analytical Results

22 surficial sediment samples and 6 subsurface sediment samples were collected to assess Marine AEC 1 during
the DSI. The investigation locations and sediment analytical results for the assessment of the marine portion of
the Property are summarized in the following table.
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Sample Parameter(s) .
Location/Depth* Date Investigated Analytical Results
SEDIMENT
14SEDO1 and Limited PAHs > CSR Typical Schedule 9, Metals <CSR
DUP 1 18-Sept-14 PAHs and metals Typical Schedule 9.
L S .
14SEDO2 18-Sept-14 PAHs and metals Limited PAHs > CSR Typlcal Schedule 9, Metals <CSR
Typical Schedule 9.
14SEDO03 18-Sept-14 PAHs Limited PAHs > CSR Typical Schedule 9
Metals <CSR Typical Schedule 9, Limited PAHs > CSR
14SEDO04 18-Sept-14 PAHs and metals Typical Schedule 9, Phenanthrene > greater than Protocol
11 UCCs
14SEDO5 18-Sept-14 PAHs Limited PAHs > CSR Typical Schedule 9
— > -
14SEDO6 18-Sept-14 PAHSs and metals Limited PAHs > CSR Typlcal Schedule 9, Metals <CSR
Typical Schedule 9.
14SEDO7 18-Sept-14 PAHs Limited PAHs > CSR Typical Schedule 9
imi > CSR Typical Schedul <CSR
14SEDO8 18-Sept-14 PAHs and metals Limited PAHs > CS .yplca Schedule 9, Metals <CS
Typical Schedule 9.
14SEDO09 18-Sept-14 PAHs Limited PAHs > CSR Typical Schedule 9
14SED10 18-Sept-14 PAHs Limited PAHs > CSR Typical Schedule 9
imi > CSR Typical Schedul <CSR
14SED11 18-Sept-14 PAHs and metals Limited PAHs > CS .yplca Schedule 9, Metals <CS
Typical Schedule 9.
14SED12 18-Sept-14 PAHs Limited PAHs > CSR Typical Schedule 9
14SED13 18-Sept-14 PAHs Limited PAHs > CSR Typical Schedule 9
— > -
14SED14 and Dup 18-Sept-14 PAHSs and metals Limited PAHs > CSR Typlcal Schedule 9, Metals <CSR
2 Typical Schedule 9.
14SED15 18-Sept-14 PAHs Limited PAHs > CSR Typical Schedule 9
— > -
14SED16 18-Sept-14 PAHs and metals Limited PAHs > CSR Typlcal Schedule 9, Metals <CSR
Typical Schedule 9.
14SED17 18-Sept-14 PAHs and metals Limited PAHs > CSR Typlcal Schedule 9, Metals <CSR
Typical Schedule 9.
— > -
14SED18 18-Sept-14 PAHs and metals Limited PAHs > CSR Typlcal Schedule 9, Metals <CSR
Typical Schedule 9.
14SED19 @ 1.1 06-Nov-14 PAHs PAHs <CSR Typical Schedule 9.
14SED20 @ 1.1 06-Nov-14 PAHs PAHs <CSR Typical Schedule 9.
14SED21 @ 1.5 06-Nov-14 PAHs PAHs <CSR Typical Schedule 9.
14SED22 @ 1.5 06-Nov-14 PAHs PAHs <CSR Typical Schedule 9.
14SED23 @ 1.8 )
- - < i
and DUP1 06-Nov-14 PAHs PAHs <CSR Typical Schedule 9
Limited PAHs > CSR Typical Schedule 9 and,
14SED23-A 06-Nov-14 PAHs

2-methylnaphthalene > greater than Protocol 11 UCCs
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Sample Parameter(s) .
Location/Depth* Date Investigated Analytical Results
Limited PAHs > CSR Typical Schedule 9 and,
14SED23-B 06-Nov-14 PAHs
2-methylnaphthalene > greater than Protocol 11 UCCs
Limited PAHs > CSR Typical Schedule 9 and,
14SED23-C 06-Nov-14 PAHs
2-methylnaphthalene > greater than Protocol 11 UCCs
Limited PAHs > CSR Typical Schedule 9 and,
14SED23-D 06-Nov-14 PAHs
2-methylnaphthalene > greater than Protocol 11 UCCs
14SED24 @ 1.3 06-Nov-14 PAHs PAHs <CSR Typical Schedule 9.

<CSR Typical Schedule 9- Less than the CSR typical sediment standards
>CSR Typical Schedule 9- Greater than the CSR typical sediment standards
Bolded — Greater than Protocol 11 Upper Cap Concentrations (UCCs)

* No depth listed = surficial sediment sample

In summary, PAHs surficial sediment contamination was identified throughout the entire marine water lot
portion of the Property. Subsurface sediment samples indicate that PAH sediment contamination extends to
depths ranging from 1.1 m to 1.8 m bgs. Concentrations of select PAHs concentrations at 14SED04 and
14SED23A through 23D exceeded the Upper Cap Concentrations listed in CSR Protocol 11 for the purposes of
assessing whether a Property is high risk. Based on the Upper Cap Concentrations extending over an area
greater than 50 m?, the sediment PAH contamination within the marine portion of the Property would be
considered “high risk” by the BC MOE.

7.4.3 Marine AEC 1 Extent of Contamination

The horizontal extent of the sediment contamination within the Property boundaries is shown on Figure 8.
The PAHs sediment contamination has been delineated vertically with contamination extending from 0 m to
1.1 m to 1.8 m bgs with an average thickness of 1.5 m.

Overall the extent of the PAHs sediment contamination is summarized in the following table.

Marine AEC 1 PAHs Contamination Summary

Area Number & Location Estimated Horizontal Estimated Estimated
(See Figure 8) Extent (m2) Vertical Extent (m) In Situ Volume (m 3)
Marine AEC 1 28,069 Average thickness 1 m bgs 28,069
7.5 APEC 8: Former Locomotive Engine House

This was an additional APEC identified by Tetra Tech EBA, October 2014 during the historical Stage 1 PSI. The
Stage 1 PSl identified the following PCOCs for APEC 8:
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Soil and Groundwater: LEPH/ HEPH, PAH, and metals.
Soil Vapour: None.

The laboratory analytical results for soil and groundwater testing within APEC 8 are summarized in the following
table:

APEC 8: Summary of DSI Analytical Results

Test Location within Parameter(s) .
Testhole Sample ID (Depth (m)) AEC Investigated Analytical Results
SOIL
14BH21-2 (1.25-1.5) Metals. EPH All parameter concentrations
' ' ' < CSR CL/IL
NE portion of former area All parameter concentrations
14BH21 14BH21-3 (2.13-2.29) of Locomotive Engine Metals, PAHs P
< CSR CL/IL
House m -
All parameter concentrations
14BH21-4 (3.75-3.91) EPH < CSR CL/IL
All parameter concentrations
14BH22-2 (1.25-1.4) EPH < CSR CL/IL
SW portion of former area -
. . Metals, LEPH. All parameter concentrations
14BH22 14BH22-3 (2.08-2.24) of Locomotive Engine HEPH, PAHs < CSR CL/IL
House
All parameter concentrations
14BH22-4 (4.88-5.28) Metals < CSR CL/IL
Test Location within Parameter(s) .
Testhole Date AEC Investigated Analytical Results
Groundwater
25-Sept-14, ¢ int of Metals, I )
1AMW21 9-Apr-2015 Form_er ootprlnt 0 LEPH/HEPH, PAHS, All parameter concentrations
Locomotive Engine House VPH. VOCs <CSR AW

<CSR CL- Less than the CSR soil standards for CL/IL uses.
>CSR CL- Greater than the CSR soil standards for CL/IL uses.

<CSR AW -Less than the CSR groundwater standards for the protection of marine aquatic life.

>CSR AW -Greater than the CSR groundwater standards for the protection of marine aquatic life.

CSR - Contaminated Sites Regulation; IL — Industrial Land use;
AW — Aquatic Water for Protection of marine aquatic life; CL — Commercial Land Use;
LEPH - Light Extractable Petroleum Hydrocarbons; HEPH - Heavy Extractable Petroleum Hydrocarbons;
PAHs -  Polycyclic Aromatic Hydrocarbons; VOCs - Volatile Organic Compounds
VPH -  Volatile Petroleum Hydrocarbons;
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In summary, all soil samples collected and analyzed from boreholes 14BH21 and 14BH22 advanced during the
DSl contained LEPH, HEPH, PAHs and metals concentrations less than the CSR CL/IL standards. The
groundwater samples collected from 14MW21 in September 2014 and April 2015 contained concentrations of
analysed parameters less than the CSR AW standards. No soil vapour PCOCs were identified for this APEC and
no soil and groundwater contamination was identified at this APEC during this DSI.

7.6 APEC 9: Heating Oil UST Adjacent to Seaspan Off ice

This was an additional APEC identified by Tetra Tech EBA during the October, 2014 Stage 1 PSI. The Stage 1
PSI identified the following PCOCs for APEC 9:

Soil and Groundwater: VPH, LEPH/HEPH, PAHSs, and metals.
Soil Vapour: BTEXS, VPH, n-decane, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and naphthalene.

The laboratory analytical results for sail, soil vapour and groundwater testing within APEC 9 are summarized in
the following table:
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APEC 9: Summary of DSI Analytical Results

Test Location within Parameter(s) .
Testhole Sample ID (Depth (m)) AEC Investigated Analytical Results
SOIL
14BH23-2 (2.44-2.74) Metals. EPH All parameter concentrations
. . | diately NE of th , SCSRCUIL
mmediately of the
14BH23 . .
14BH24-3 (DUP 13) heating oil UST '\:Et;lj EEEL(SPXES All parameter concentrations
(3.78-3.96) MTBE < CSR CL/IL
Test Location within Parameter(s) .
Testhole Date AEC Investigated Analytical Results
Groundwater
Immediately NE of the Metals, LEPH/HEPH, All parameter concentrations
14MW23 | 25-Sept-14, 7-Apr-15 heating oil UST PAHSs, VPH, VOCs <CSR AW
Vapour
BTEXS, VPHSs,
All parameters
Immediately NE of the n-decane, < CSR Schedule 11 vapour
14VPO0O3 19-Nov-14, 7-Apr-15 . . -tri
P heating oil UST ig;’ tr!met:y:zenzene, standards after attenuation
~3,5>-timethylbenzene, factors are applied
and naphthalene.

<CSR CL- Less than the CSR soil standards for CL/IL uses.
>CSR CL- Greater than the CSR soil standards for CL/IL uses.

<CSR AW -Less than the CSR groundwater standards for the protection of marine aquatic life.

>CSR AW -Greater than the CSR groundwater standards for the protection of marine aquatic life.

<CSR Schedule 11 — Less than the CSR Schedule 11 vapour standards for CL/IL use after attenuation factors applied
>CSR Schedule 11 — Greater than the CSR Schedule 11 vapour standards for CL/IL use after attenuation factors applied

CSR - Contaminated Sites Regulation; IL — Industrial Land use;

AW — Aquatic Water for Protection of marine aquatic life; CL — Commercial Land Use;

LEPH - Light Extractable Petroleum Hydrocarbons; EPH — Extractable Petroleum Hydrocarbons;

PAHs -  Polycyclic Aromatic Hydrocarbons; HEPH - Heavy Extractable Petroleum Hydrocarbons;

VPH - Volatile Petroleum Hydrocarbons; VOCs - Volatile Organic Compounds;

MTBE - Methyl Tert Butyl Ether BTEXS - Benzene, Toluene, Ethylbenzene, Xylene, and Styrer

In summary, all soil samples collected and analyzed from borehole 14BH23 advanced during the DSI contained
LEPH, HEPH, PAHs, VPH, BTEXS, MTBE and metals concentrations less than the CSR CL/IL standards. The
groundwater samples collected from 14MW23 in September 2014 and April 2015 contained LEPH, HEPH, PAHS,
metals, VPH and select VOCs concentrations less than the CSR AW standards.

Based on vapour modelling results from the soil and groundwater analytical results obtained from the first phase
of drilling during this DSI, a potential for soil vapour contamination above the CSR standards for indoor air was
identified. Therefore, a vapour probe was installed in the area of the highest identified volatile concentrations near
14BH23 (14VP03) during the second phase of DSI drilling. The vapour samples collected from 14VP03 indicated
soil vapour before default attenuation factors were applied exceeded the CSR CL/IL standards at 14VPO03.
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However, calculated indoor air and outdoor air concentrations, using default attenuation factors from BC MOE
Technical Guidance 4, in this sample met the applicable CSR CL/IL soil vapour standards during the Fall 2014
and Spring 2015 sampling events. Therefore, no soil vapour contamination was identified at this AEC based on
the current development of the Property during the Fall 2014 and Spring 2015 sampling events.

7.7 APEC 10: Former Machine Shop at Gadd Marine Sit e

This was an additional APEC identified by Tetra Tech EBA during the historical October, 2014 Stage 1 PSI. The
Stage 1 PSl identified the following PCOCs for APEC 10:

Soil and Groundwater: LEPH/HEPH, PAHs, and metals.
Soil Vapour: None.

The laboratory analytical results for APEC 10 are summarized in the following table:

APEC 10: Summary of DSI Analytical Results

Test Location Parameter(s) .
Testhole Sample ID (Depth (m)) within AEC Investigated Analytical Results
SOIL
All parameter concentrations
14BH24-1 (0.63-0.75) Metals, EPH
< CSR CL/IL
North side of Cadmi d zi All parameter concentrations
. admium and zinc
14BH24 - - Former Footprint of '
14BH24-2 (1.2-1.25) p LEPH, HEPH, PAHs < CSR CL/L

Machine Shop

All parameter concentrations

14BH24-3 (2.13-2.29) Cadmium and zinc
< CSR CL/IL
. . Cadmium and zinc > CSR CL/IL,
14BH25-1 (1.05-1.25) Cadmium and zinc remaining parameters < CSR CL/IL
14BH25-2 (DUP 11) lea'\:ﬁ;illsé f:j':nsihm Cadmium and zinc > CSR CLIIL,
(1.85-2.1) and zinc remaining parameters < CSR CL/IL

North side of Cadmium and zinc,

i All parameter concentrations
14BH25 | 1 4BH25-3 (2.72-2.84) Folz/lmeL,FOOtSpr:'”t of EPH, leachable P S eamin
achine Shop chromium
*Chromium > CSR CL/IL,
14BH25-4 (3.73-3.85) Metals remaining parameters < CSR CL/IL
14BH25-5 75 0 5.9 m Chromium Chromium > CSR CL/IL
. . All parameter concentrations
14BH32-1 (0.5-0.67) Cadmium, zinc
< CSR CL/IL
14BH32 10 m step out to . . All parameter concentrations
14BH32-2 (1.25-1.4) the west of 14BH25 Cadmium, and zinc
< CSR CL/IL
14BH32-3 (2.5-2.67) Cadmium, zinc All parameter concentrations
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Test Location Parameter(s) .
Testhole Sample ID (Depth (m)) within AEC Investigated Analytical Results
< CSR CL/IL
) All parameter concentrations
14BH32-5 (4.24-4.42) Cadmium
< CSR CL/IL
14BH33-2 (DUPD) . . All parameter concentrations
Cadmium, zinc
(1.1-1.24) < CSR CL/IL
All parameter concentrations
14BH33-3 (2.4-2.55) 20 m step out to Cadmium, zinc P
14BH33 the south of < CSR CL/IL
14BH33-5 (4.27-4.42) 14BH25 Chromium *Chromium > CSR CL/IL
. All parameter concentrations
14BH33-6 (5.74-6.02) Chromium
< CSR CL/IL
GROUNDWATER
North side of .
24-Sept-14, 1-Apr-15 ) Metals, LEPH, HEPH, All parameter concentrations
14MW25 (Dup 6) Former Footprint of PAHS <CSR AW
P Machine Shop
<CSR CL- Less than the CSR soil standards for CL/IL uses.
>CSR CL- Greater than the CSR soil standards for CL/IL uses.
<CSR AW - Less than the CSR groundwater standards for the protection of marine aquatic life.
>CSR AW — Greater than the CSR groundwater standards for the protection of marine aquatic life.
* Chromium exceedances included within AEC1A.
CSR - Contaminated Sites Regulation; IL — Industrial Land use;
LEPH - Light Extractable Petroleum Hydrocarbons; CL — Commercial Land Use;
PAHs -  Polycyclic Aromatic Hydrocarbons; EPH — Extractable Petroleum Hydrocarbons;

HEPH - Heavy Extractable Petroleum Hydrocarbons;

In summary, one borehole (14BH25) drilled euring the initial phase of the DSI within the footprint of the former
machine shop contained cadmium and zinc soil contamination in soils at depths from less than 1 m to 2.7 m bgs.
None of the soil samples collected during this DSI contained concentrations of LEPH, HEPH and PAHs greater
than the CSR CL/IL standards. During the second phase of DSI drilling, boreholes 14BH32 and 14BH33 were
completed at 20 m step outs from 14BH25 and soils in both contained cadmium and zinc concentrations less than
the CSR CL/Il standards. Chromium contamination in soils was identified at this AEC at 14BH25 at depths
ranging 3.7 m bgs to greater than 5.9 m bgs. Drilling at depth at 14BH25 was difficult due to the sloppy wet soils
and therefore an accurate interpretation of soil type and depth of the samples with chromium exceedances, could
not be completed. These chromium exceedances found in APEC 10 are included as part of AEC 1 and discussed
previously in Section 7.1.3.

The soil sample collected from 14BH25 at a depth of 1.85 m bgs to 2.1 m bgs was submitted for SPLP testing to
assess if the cadmium and zinc exceedances would leach at concentrations greater than the applicable CSR AW
standards. The SPLP test results indicated the leachate concentration in this soil sample was below the CSR AW
standard. The results of the SPLP testing are reported in Table 5.
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The groundwater soil samples collected from 14MW25 in September 2014 and April 2015 contained LEPH,
HEPH, PAHs, and metals at concentrations less than the CSR AW standards. No soil vapour PCOCs were
identified for this APEC. Therefore, no groundwater contamination was identified at this APEC during this DSI
during the Fall 2014 and Spring 2015 monitoring events and soil vapour not considered a potential issued.

7.7.1 APEC 10 Extent of Contamination

The zinc and cadmium contamination identified within APEC 10 was carried over and identified as TT EBA AEC 4
— Former Machine Shop. The estimated horizontal extent of the contamination is shown on Figure 15. The extent
of zinc and cadmium contamination on the Property is fully delineated both horizontally and vertically. Vertical
delineation at AEC 4 is shown on the cross sections of APEC 10 on Figure 11. The zinc and cadmium
contamination appears to extend from approximately 0.5 m bgs to 2.7 m bgs.

Over all the extent of the metal contamination is summarized in the following table.

AEC 4 (formerly APEC 10) Zinc and Cadmium Contamin  ation Summary

AEC Number & Location (see Figure 15) Estimated Horizontal Estimated Vertical Estimated In Situ
Extent (m 2) Extent (m) Volume (m 3)
AEC 4 600 0.5mto 2.7 m bgs 1320
Former Machine Shop at Gadd Marine Site

7.8 APEC 11: Former Heating Oil UST at Island Palle ts

APEC 11 was previously investigated for soil and groundwater quality only during SNC’s previous investigation
(SNC, 2009). The SNC sampling and testing results indicated PCOCs in soil and groundwater met the CSR CL/IL
soil standards and the CSR AW standards. APEC 11 was, however, not investigated for soil vapour quality in
2009. The Stage 1 PSI, therefore, identified the following soil vapour PCOCs for APEC 11:

Soil Vapour: BTEXS, VPHSs, n-decane, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and naphthalene.

The laboratory analytical results for soils, calculated soil vapour values and soil vapour for APEC 11 are
summarized in the following table:
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Sample ID (Depth Test Location within Parameter(s) .
Testhole m) AEC Investigated Analytical Results
SOIL

14TP01-1 (1.0) BTEX, VPH, naphthalene, | ‘| Parameter concentrations

. . < CSR CL/IL

14TPO1L Approximate area of 1,2,4-trichlorobenzene,

14TPOL-2 (1.2 former heating oil UST 1,3,5-trimethylbenzene, All parameter concentrations

-2(1.2) n-decane < CSR CL/IL

SOIL VAPOUR
Modelled indoor air
concentrations of VPH and
14TP01-1 (1.0) BTEX, VPH, naphthalene, | benzene > CSR Schedule 11
14TPO1L Approximate area of 1,2,4-trichlorobenzene, after attenuation factors
former heating oil UST 1,3,5-trimethylbenzene, applied
n-decane Non detectable
14TP01-2 (1.2) concentrations of all
parameters
BTEX, VPH, naphthalene,

15VPOT 7-Apr-15 and 11- Approximate area of 1,2,4-trichlorobenzene, All parameter concentrations

Sept-15 former heating oil UST 1,3,5-trimethylbenzene, < CSR CL/IL

n-decane

<CSR CL- Less than the CSR soil standards for CL/IL uses.
>CSR CL- Greater than the CSR soil standards for CL/IL uses.

<CSR Schedule 11 — Less than the CSR Schedule 11 vapour standards for CL/IL use after attenuation factors applied

>CSR Schedule 11 — Greater than the CSR Schedule 11 vapour standards for CL/IL use after attenuation factors applied

IL — Industrial Land use;
CL — Commercial Land Use;

CSR - Contaminated Sites Regulation;
VPH -  Volatile Petroleum Hydrocarbons;
BTEX - Benzene, Toluene, Ethylbenzene, Xylene

For soil vapour modelling, soil concentrations of all VOCs from soil samples collected from 14TP01 were used.
The groundwater sample collected by SNC in 2009 was non-detectable for groundwater PCOCs and therefore no
potential for soil vapour PCOCs were identified from groundwater. With the exception of VPHv and benzene
concentrations for indoor air standards only, all other concentrations of soil vapour were below the applicable
standard based on soil data from 14TPO1. Attenuation of the modelled values used are shown in Appendix F.
Since modelling values are a conservative way of assessing soil vapour concentrations often actual samples of
soil vapour tend to show much lower concentrations, often less than the applicable standards. As such, vapour
probe 15VPO07 was installed to diverting sample soil vapour at APEC 11 near 14TPO1.
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The soil vapour samples collected from 15VP07 in April and September 2015 contained analysed parameters
less than the CSR CL/IL standards before and after attenuation factors. Therefore, no soil vapour contamination
was identified at this AEC based on the current development of the Property during the Spring 2015 and Summer
2015 sampling events.

7.9 APEC 12: 1951 Miscellaneous Industrial Activiti  es

This was an additional APEC identified by Tetra Tech EBA during the historical October, 2014 Stage 1 PSI based
on information from older fire insurance plans. Showing some small scale former industrial operations located on
the northwest portion of the Property. The Stage 1 PSI identified the following PCOCs for APEC 12:

Soil and Groundwater: BTEXS, VPH, LEPH/HEPH, PAHs, and metals.

Soil Vapour: BTEXS, VPHs, MTBE, n-decane, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 1,2-
dibromoethane, 1,2-dichloroethane, 1,3-butadiene, hexane, Isopropylbenzene, Methylcyclohexane, 1,1,1,2-
tetrachloroethane and naphthalene.

The laboratory analytical results for soils, groundwater and soil vapour for APEC 12 are summarized in the
following table:

APEC 12: Summary of DSI Analytical Results

Sample ID (Depth Test Location . .
Testhole (m)) within AEC Parameter(s) Investigated Analytical Results
SOIL
Metals, 1.2.4-Trimethylbenzen,
1,2-dibromoethane,
1,2-dichloroethane, Al ‘ trafi
i i . parameter concentrations
14BH28-2 (0.8-0.95) 1,2,5-trimethylbenzene, < CSR CLL
Within Former Near 1,3-butadiene, decane,
14BH28 . :
Car Repair Shop hexane, isopropylbenzene,
methylcyclohexane, MTBE
*Chromium > CSR CL/IL,
14BH28-4 (3.88-4.0) Metals, BTEX, EPH, Glycols remaining parameters < CSR
CL/IL
All parameter concentrations
14BH29-1 (0.4-0.5) Metals, PAHs < CSR CL/IL
14BH29 Near Former
Machine Shop .
All parameter concentrations
14BH29-3 (2.35-2.49) Metals, LEPH, HEPH, PAHs < CSR CL/IL
Near Former All parameter concentrations
14BH30 14BH30-2 (1.98-2.13) Welding Shop Metals, LEPH, HEPH, PAHs < CSR CL/IL
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GROUNDWATER
. All t trati
14MW29 | 21-Nov-14, 7-Apr-15 | Middle of APEC Metals, LEPH, HEPH, PAHs parameter concentrations
<CSR AW
Within Former Car Metals, LEPH, HEPH, PAHSs, All parameter concentrations
SNC09-03 7-Apr-15 .
P Repair Shop BTEXS, VPH, glycols <CSR AW
SOIL VAPOUR
1.2.4-Trimethylbenzen,
1,2-dibromoethane, Modelled indoor and outdoor
Within Former Car 1,2-dichloroethane, air concentrations of
14BH28 14BH28-2 (0.8-0.95) Repair Sho 1,2,5-trimethylbenzene, hydrocarbon volatiles > CSR
P P 1 3-butadiene. decane Schedule 11 after attenuation
hexane, isopropylbenzene, factors applied
methylcyclohexane, MTBE
1.2.4-Trimethylbenzen,
1,2-dibromoethane,
- 1,2-dichloroethane, .
15VP08 7-Apr-15 and 11-Sept- | Within Former Car I All parameter concentrations
15 Repair Shop 1.2,5-trimethylbenzene, < CSR CL/IL
1,3-butadiene, decane,
hexane, isopropylbenzene,
methylcyclohexane, MTBE

<CSR CL- Less than the CSR soil standards for CL/IL uses.
>CSR CL- Greater than the CSR soil standards for CL/IL uses.

<CSR AW -Less than the CSR groundwater standards for the protection of marine aquatic life.

>CSR AW -Greater than the CSR groundwater standards for the protection of marine aquatic life.

<CSR Schedule 11 — Less than the CSR Schedule 11 vapour standards for CL/IL use after attenuation factors applied.

>CSR Schedule 11 — Greater than the CSR Schedule 11 vapour standards for CL/IL use after attenuation factors applied.

* Chromium exceedance included with AEC 1A.

CSR - Contaminated Sites Regulation;

AW — Aquatic Water for Protection of marine aquatic life;

LEPH - Light Extractable Petroleum Hydrocarbons;
PAHs -  Polycyclic Aromatic Hydrocarbons;

VPH -  Volatile Petroleum Hydrocarbons;

MTBE - Methyl Tert Butyl Ether

IL

— Industrial Land use;

CL — Commercial Land Use;

HEPH -

Heavy Extractable Petroleum Hydrocarbons;

BTEXS - Benzene, Toluene, Ethylbenzene, Xylene, and Styren;

In summary, all soil samples collected and analyzed from boreholes 14BH28, 14BH29, 14BH30 advanced during
the DSI contained LEPH, HEPH, PAHs, VPH, BTEXS, MTBE, select VOCs, and majority of metals concentrations
less than the CSR CL/IL standards. Chromium contamination in soils was identified in this APEC at one borehole
location (14BH28) at a depth of 3.88 m to 4 m bgs, and associated with coal waste fill. This chromium
exceedance was considered part of AEC 1, as discussed previously in Section 7.1.3. Therefore no soil
contamination was identified related to the PCOCs identified for this APEC during this DSI.
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The groundwater sample collected from 14MW29 in September 2014 contained LEPH, HEPH, PAHSs, and metals,
concentrations less than the CSR AW standards. SNC09-3 is located in close proximity to the former car repair
shop area. The results of the groundwater sample collected from SNC09-3 in 2009 indicated BTEXS, VPH,
MTBE, LEPH, HEPH and PAHs concentrations less than the laboratory detection limits. Therefore, no
groundwater contamination was identified at this APEC during this DSI.

For soil vapour modelling, soil concentrations of VOCs from the sample collected from 14BH28, within the former
car repair shop area, were used. The groundwater sample collected by SNC in 2009 was non-detectable for
groundwater PCOCs and therefore no soil vapour PCOCs were identified from groundwater. Modelling results
using soil data only indicated the potential for hydrocarbon concentrations at APEC 12 to exceed indoor and
outdoor air standards. Attenuation of the modelled values used are shown in Appendix F. Since modelling values
are a conservative way of assessing soil vapour concentrations often actual samples of soil vapour tend to show
much lower concentrations, often less than the applicable standards. As such actual sampling of soil vapour was
required to fully assess vapours for APEC 12. Therefore, vapour probe 15VP08 was installed near 14BH28. The
vapour samples collected from 15VP08 indicated soil vapour before default attenuation factors were applied
exceed the CSR CL/IL standards. However, calculated indoor air and outdoor air concentrations, using default
attenuation factors from MOE Technical Guidance 4, in the vapour sample from 15VP08 were below the
applicable CSR CL/IL soil vapour standards. Therefore, no soil vapour contamination was identified within
APEC12 based on the current land use on the Property, during both the Spring 2015 and Summer 2015 sampling
events.

7.10 APEC 13: Former Onsite Sawmill

This was an additional APEC identified by Tetra Tech EBA during the historical October, 2014 Stage 1 PSI. The
Stage 1 PSl identified the following PCOCs for APEC 13:

Soil and Groundwater: chlorinated phenols and metals.
Soil Vapour: None.
The laboratory analytical results for APEC 13 are summarized in the following table:

APEC 13: Summary of DSI Analytical Results

Testhole Sample ID (Depth (m)) Test Locité(g] within Tnzgggizzgz) Analytical Results
SOIL
Within Footprint of Metals, PAHs and All parameter
14BH2 14BH2-2 (1.15-1.27 m) Fhin Foofprint 0 ela’s, FATS an concentrations
Former Sawmill Phenols
< CSR CL/IL
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Test Location within

Parameter(s)

phenols

Testhole Sample ID (Depth (m)) AEC Investigated Analytical Results
. All parameter
14BH17 14BH17-3 (2.34-2.49) North ss'de °f.”F°rmer Phenols concentrations
awm < CSR CL/IL
L ) All parameter
14BH19 | 14BH19-3 (DUP1) (1.9-2.05) Within Footprint of Phenols concentrations
Former Sawmill
< CSR CL/IL
All parameter
14BH24-1 (0.63-0.75) Metals, EPH concentrations
14BH24 South side of Former < CSR CL/IL
Sawmill All parameter
14BH24-3 (2.13-2.29) Phenols concentrations
< CSR CL/IL
) All parameter
14BH25 14BH25-1 (1.05-1.25) South zde Oflrormer Phenols concentrations
awm < CSR CL/IL
*Chromium > CSR CL/IL,
14BH31-1 (DUPC) (0.5-0.7) Metals, Phenols, remaining parameters
14BH31 South side of_ Former < CSR CL/IL
Sawmill All parameter
14BH31-4 (3.35-3.51) Metals concentrations
< CSR CL/IL
. . . All parameter
14BH32 14BH32-2 (1.25-1.4) South side of_ Former Cadmium, Zinc, consentrations
Sawmill Phenols
< CSR CL/IL
GROUNDWATER
_ Metals, LEPHz HEPH, All parameter
14MWO02 24-Sept-14 (DUP1), 1-Apr-15 Near Former Sawmill PAHSs, chlorinated concentrations <CSR AW
phenols
_ Metals, LEPH, HEPH, All parameter
14MW19 24-Sept-14, 1-Apr-15 Near Former Sawmill PAHSs, chlorinated

concentrations <CSR AW

<CSR CL- Less than the CSR soil standards for CL/IL uses.

>CSR CL- Greater than the CSR soil standards for CL/IL uses.

* Chromium exceedances included with AEC 1A.
CSR - Contaminated Sites Regulation;

AW — Aquatic Water for Protection of marine aquatic life;
Light Extractable Petroleum Hydrocarbons;
Polycyclic Aromatic Hydrocarbons;

LEPH -
PAHs -
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In summary, all soil samples collected and analyzed from boreholes 14BH17, 14BH19, 14BH24, 14BH25 and
14BH31 advanced during the DSI contained chlorinated phenols and majority of metals concentrations less than
the CSR CL/IL standards. Chromium contamination was identified within a soil sample from this APEC at 14BH31
at a depth of 0.5-0.7 m bgs which contained coal waste fill. The chromium exceedance in this one soil sample is
considered part of AEC 1 and is discussed previously in Section 7.1.3. The groundwater samples collected from
14MWO02 and 14MW19 in September 2014 and April 2015 contained LEPH, HEPH, PAHs, metals, and
chlorinated phenols concentrations less than the CSR AW standards. No soil vapour PCOCs were identified for
this APEC. Therefore, no soil and groundwater contamination was identified at this APEC during this DSI during
the Fall 2014 and Spring 2015 sampling events and soil vapour not considered to be a potential issue.

8.0 QUALITY ASSURANCE / QUALITY CONTROL PROGRAM

During the Stage 2 PSI and DSI, Tetra Tech EBA implemented a QA/QC program to assess the integrity of the
sampling methodology and analytical testing. Tetra Tech EBA calculated and assessed Relative Percentage
Difference (RPDs) for parameters when both the sample and the duplicate were greater than five times the
laboratory RDL. When evaluating the RPDs for the duplicate samples, Tetra Tech EBA adopted a RPD screening
thresholds between 30% and 75% as recommended by MOE Field Sampling Manual.

The results of RPD calculations for soil, groundwater, sediment and soil vapour samples collected during the DSI
are provided in Table 12 (soil), Table 13 (groundwater), Table 14 (sediment) and Table 15 (soil vapour) and are
summarized below.

Soil

As shown in Tables 11, 13 pairs of duplicate soil samples were compared. The calculated RDP values were
within the screening threshold values with the exceptions discussed below:

= 14BHO08-4 had a calculated RPD value of 59% for copper (the threshold is 45% for metals in soil);

= 14BHO09-5 had a calculated RPD value of 106% for benzene, 115% for toluene, 100% for ethylbenzene, and
98% for xylene (the threshold is 60% for organics in soil);

= 14BH12-2 had a calculated RPD value of 64% for 2,4,5-trichlorophenol (the threshold is 60% for organics in
soil);

= 14BH19-3 had a calculated RPD value of 87% for Benz(a)anthracene (the threshold is 75% for organics in
soil); and,

= 14BH31-1 had a calculated RPD value of 98% for tin (the threshold is 60% for high variability metals in soil
such as tin).

The majority of the RPD’s were within the acceptable range. Since the majority of the samples are fill samples
including mixed coal waste, variability in concentrations are expected.

Groundwater

As shown in Table 12, 4 pairs of duplicate groundwater samples were compared. The calculated RDP values
were all within the screening threshold values.
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Sediment

As shown in Table 13, 3 pairs of duplicate sediment samples were compared. The calculated RDP values were
within the screening threshold values with the exceptions discussed below:

= 14SEDO1 had a calculated RPD value of 113% for lead (the threshold is 60% for high variability metals in
soil, such as lead) and 57% for uranium (the threshold is 45% for metals in soil). Metals are highly variable
in sediments. Since the majority of RPD’s were within the acceptable threshold, the data is considered
acceptable.

Soil Vapour

As shown in Table 15, 1 pair of duplicate soil vapour samples were compared. The calculated RDP values were
all within the screening threshold values.

Standard laboratory QA/QC procedures were performed and the results for the analyzed inter-laboratory and
laboratory duplicates were within laboratory accepted limits for all parameters analyzed in the samples.
In addition, during the field investigations, Tetra Tech EBA personnel followed appropriate QA/QC protocaols.
Based on the results of the QA/QC program, the soil, groundwater, and surface water analytical results were
considered to accurately represent the conditions of the Property.

The laboratory QA/QC program did not reveal bias or high imprecision of analytical testing. Copies of Laboratory
Analytical Reports are attached in Appendix G.

9.0 SLRAFEASIBILITY

Tetra Tech EBA Inc. (Tetra Tech EBA) conducted a feasibility study for the potential use of the BC MOE
Protocol 13 (P13) for Contaminated Sites Screening Level Risk Assessment (SLRA) (August 2008) on the
Property to address the identified contamination within the specific AECs on the Property. The feasibility memo is
attached as Appendix H with the primary conclusions summarized below.

This SLRA feasibility was based on current existing site conditions, which include commercial and industrial land
use within some areas paved and based on the depths of contamination present. A full SLRA to address any CSR
exceedances can only be completed once the conceptual development plan is developed for the Property. We
note that the SLRA technical memorandum is not intended to be used as a final report adequate for a Certificate
of Compliance application, but rather an assessment of whether or not the use of SLRA would be feasible and
acceptable for a future Certificate of Compliance or release application for the Property.

The results of pathway screening from the BC MOE Protocol 13 questionnaire for the COCs (chromium,
cadmium, zinc, arsenic, LEPH (and EPHc1o-19), EPHc19-32, VPH, and chlorinated phenols) found in soil at identified
Tetra Tech AEC 1, AEC 2, AEC 3 and AEC 4 and chlorinated phenols in groundwater at Tetra Tech AEC 3 above
the applicable CSR standards for the Property, are summarized in the table below:
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Summary of SLRA Feasibility Findings

Tetra Tech SLRA Findings for Existing Conditions Comments
EBA AEC
Contaminants of Exposure Pathways for Identified
Concern Contaminants of Concern

AEC 1 Chromium (Cr) in soil Exposure of aquatic biota to contaminated None
groundwater - Pathway deemed incomplete
since Cr in soils is not leachable to levels
exceeding CSR AW standard.

AEC 2 LEPH (and EPHcio-19), Exposure to contaminated soils or dust and Would meet SLRA if contamination

and EPHcig-32in soil terrestrial biota to contaminated soils — remains under 1 m of material or is
Pathways deemed incomplete since paved.
contamination greater than 1 m below ground
surface.
Exposure of aquatic biota to contaminated
groundwater - Pathway deemed incomplete
since modelling shows hydrocarbons in soils
in groundwater not migrating to primary
receptor, the nearby marine harbor.

AEC 3A PCPs in soil Exposure of aquatic biota to contaminated Potential groundwater and soil
groundwater — Pathway could not be leachate impacts cannot be fully
assessed due to unknown offsite maximum addressed under SLRA but area
concentration and unknown plume size. has an existing risk assessment/

management plan approved by BC
MOE for former CIPA site which
includes this area of Property.

AEC 3B Chlorinated phenols Exposure to contaminated soils or dust and Would meet pathways for human

and VPH in soil and/or
groundwater

terrestrial biota to contaminated soils —
Pathway complete for current conditions since
contamination potentially less than 1 m below
ground surface and area not paved.

Exposure of aquatic biota to contaminated
groundwater — Pathway could not be
assessed due to unknown offsite maximum
concentration and unknown plume size.

and terrestrial biota exposure to
contaminated soils if either up to

1 m of clean soil placed above any
exposed soils in area or area
paved. Potential groundwater and
soil leachate impacts cannot be
fully addressed under SLRA but
area has existing risk assessment/
management plan approved by BC
MOE for former CIPA site which
includes this area of Property.
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Tetra Tech SLRA Findings for Existing Conditions Comments
EBA AEC
Contaminants of Exposure Pathways for Identified
Concern Contaminants of Concern
AEC 3C PCPs and Arsenic (As) | < Exposure of aquatic biota to contaminated Potential groundwater and soil
in soil groundwater - Pathway deemed incomplete | leachate impacts from PCP soil
for Arsenic since As in soils is not leachable | leachate cannot be fully addressed
to levels exceeding CSR AW standard. using SLRA so if legal instrument
» Exposure of aguatic biota to contaminated ever needed for Property in future,
groundwater — Pathway could not be PCP contaminated soils would
assessed for PCPs due to unknown offsite have to be removed until met CSR
maximum concentration and unknown plume | numerical standards or a detailed
size. risk assessment completed since
not part of existing risk
assessment/ management plan
approved by BC MOE for former
CIPA site.
AEC 4 Zinc (Zn) and cadmium | < Exposure of terrestrial biota to contaminated | Would meet pathway for terrestrial
(Cd) in soil soils — Pathway deemed complete for Zinc biota exposure to contaminated
under current site conditions since soils if either up to 1 m of clean soil
contamination less than 1 m below ground placed above any exposed soils in
surface and area not paved. area or area paved.
» Exposure of aquatic biota to contaminated
groundwater - Pathway deemed incomplete
since Zn and Cd in soils is not leachable to
levels exceeding CSR AW standard.

IL — Industrial Land use;
CL — Commercial Land Use;

CSR - Contaminated Sites Regulation;

AW — Aquatic Water for Protection of marine aquatic life;
LEPH - Light Extractable Petroleum Hydrocarbons;
PAHs -  Polycyclic Aromatic Hydrocarbons;

EPH — Extractable Petroleum Hydrocarbons;
BC MOE - BC Ministry of Environmental

We note that SLRA cannot be used to address chlorinated phenols and VPH contamination identified at AEC 3

and PAH contaminated sediments within Marine AEC 1.

10.0 DSI SUMMARY AND CONCLUSIONS

Tetra Tech EBA completed investigations of AECs 1 to 4, AEC 7, Marine AEC 1 and APECs 8 through 13 using
both the historical data from SNC'’s reports and the laboratory analytical data collected during this DSI. The

following table summarizes all the results and conclusions of the DSI to date.
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TT EBA Soil Groundwater Vapour Extent of Identified Comments
AEC/APEC Contamination Contamination Contamination Soil Contamination
Area 1A:
Estimated Area
2
AEC1 ] 6500m Soil impacts related to coal
(Formerly Chromium (Cr) Estimated Volume waste in fill soils which would
AEC 1 and >CSR CL/IL 13,000 m? meet CSR under SLRA since
None. None. . R
7) Coal at an average Area 1B: Cr in soils is not leachable to
Waste aﬁd thickness of 2 m Estimated Area levels exceeding CSR AW
other Fill 1200 m? standard.
Estimated Volume
2400 m?3
Only CSR exceedance found
in groundwater by SNC in
2007 in Well 00-07.
Groundwater in all new wells
Estimated Area and resampling of 00-07 meet
LEPH and 2 CSR AW standards.
AEC 2 HEPH> CSR None None 1800 m Soils i CSR und
Railyard CL/IL from 4.8 m ' ' Estimated Volume olls Ir_npaCtS meet ) uhaer
SLRA if areas remains under 1
t0 8.8 m 5400 m3 - ; )
m of material or is paved.since
modelling shows hydrocarbons
in soils in groundwater not
migrating to primary receptor,
the nearby marine harbour.
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TT EBA Sqil _ Ground_wat_er Vap_our_ ExFent of Ide_ntifi_ed Comments
AEC/APEC Contamination Contamination Contamination Soil Contamination

Documented soil
contamination within AEC 3A
and 3B would meet CSR, if
managed following existing
risk assessment management
plan that was approved by BC

AEC 3A Area 3A MOE and the CCofC issued in

(Formerly S 2002, which covers both the

AEC 3) PCP >CSR CL/IL Estimated A;\rea former offsite CIPA mill and
Former from surface to None. None. 1800 m lease area located on the
Offsite 15m Estimated Volume Property.

Sawmills 2700 m3 Documented PCP soil
contamination within AEC 3C
from former Dorman Sawmill
(now WFP) lease area on the
Property not covered by
existing CIPA CCoC, so would
require removal to meet CSR
numerical standards if legal

2,45 instrument ever required for
trichlorophenol, the Property. Arsenic

(If\oEr%:r?y 2,3,4,6 _w impacted soils within AEC 3C

AEC 3) tetrachlorophenol Chlorinated Estimated Area meet CSR under SLRA since
, 3,4 Phenols > CSR None. 1000 m? not leachable to levels

Former dichlorophenol, AW standards. Estimated Volume exceeding CSR AW.

Offsn.e VPH >CSR CL/IL 5900 m? Remediation of soil impacts in

Sawmills .

from surface to all of AEC 3 not required
59m immediately or the

AEC 3C Area 3C responsibility of CON since

(Formerly PCP |, Estimated Area impacts are all related tg

AEC 4) Arsenic SCSR \ \ 500 m? documented fqrmer offsite
Former CL/IL from one. one. _ sawmill operations and also on
Offsite surface to 1 m Estimated Volume former lease areas located off

Sawmills 500 m3 the Property.

PAHs > CSR
Typical Sediment )
Marine AEC Standards from Estimated A;ea DRA required to assess
. surface to 28,069 m . )
1 - Active ) N/A N/A . sediment impacts and evaluate
Harbour maximum depth Estimated Volume remediation options.
of 1.5 mbg with 28,069 m3
average
thickness of ~1.0
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TT EBA Soil Groundwater Vapour Extent of Identified Comments
AEC/APEC Contamination Contamination Contamination Soil Contamination
APEC 8
Former
Locomotive None. None. N/A None confirmed No impacts found during DSI
Engine
House
APEC 9
Heating Oil No impacts found during DSI.
.UST None. None. None. None Confirmed UST. should be 'removed and
adjacent to confirmatory soil samples
Seaspan taken from excavation limits.
office
Presence of metals (Cd, Zn)
other than Cr in fill soils
indicates likely impacted by
AEC 4 .
¢ | ) past operations at GADD
'(Agg::erlg Estimated Area Marine and/or historical
c ) Cadmium, Zinc 600 m? machine shop activities.
M;)(r:r:i?\re >CSRCL/IL None. N/A Estimated Would meet CSR using SLRA
Shop at from0.5t0 2.7m Volume since Zn and Cd in soils are
Gadd Marine 1320 m3 not leachable to levels
Site exceeding CSR AW Marine if
either up to 1 m of clean soil
placed above any exposed
soils in area or area paved.
APEC 11
Former
Heating Oil None. None. None. None confirmed No impacts found during DSI
UST at
Island
Pallets
APEC 12
1951
Miscellaneo None. None. None. None confirmed No impacts found during DSI
us Industrial
Activities
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DETAILED SITE INVESTIGATION — 1 PORT DRIVE, NANAIMO, BC

FILE: 704-ENVIND03511-01 | NOVEMBER 2015 | ISSUED FOR USE OQM | Vimsamen o
TT EBA Soil Groundwater Vapour Extent of Identified Comments
AEC/APEC Contamination Contamination Contamination Soil Contamination
APEC 13
Former None. None. N/A None confirmed =  No impacts found during DSI
Sawmill
Notes: CSR - Contaminated Sites Regulation; IL — Industrial Land use;
AW — Aquatic Water for Protection of marine aquatic life; CL — Commercial Land Use;
LEPH - Light Extractable Petroleum Hydrocarbons; HEPH - Heavy Extractable Petroleum Hydrocarbons;
PAHs -  Polycyclic Aromatic Hydrocarbons; UST(s) - Underground Storage Tank(s); and
VPH -  Volatile Petroleum Hydrocarbons; PCPs PentaChloroPhenols
MOE -  Ministry of Environment SLRA — Screening Level Risk Assessment
CCofC — Conditional Certificate of Compliance DRA - Detailed Risk Assessment

11.0 AUTHOR QUALIFICATIONS

This report was prepared by personnel with professional experience in investigations of this nature and who
specifically conducted the investigations at this Property.

Martin Jarman, P.Geo., CSAP — Senior Review

Mr. Jarman is a Senior Environmental Scientist with 20 years of experience in conducting the investigation and
remediation of contaminated sites and overall environmental management. As a Member of the BC Contaminated
Sites Approved Professional Society (CSAP), Mr. Jarman has been involved in the detailed review of all stages of
environmental reports and completed over 20 recommendations to the Ministry of Environment for legal
instruments for various sites across BC since 2007.

Mr. Jarman provided senior input and senior review for the report.
Lora Paul, P.Eng. — Project Manager and Report Auth  or

Ms. Paul has over 12 years of consulting experience as a Project Engineer/Project Manager specializing in
contaminated site investigations of commercial and industrial sites, regulatory approvals for property
development, and due diligence for property transfer. Ms. Paul has investigated soil, groundwater, and vapour
issues related to various commercial and industrial activities including former service stations, dry cleaning
facilities, landfills, automotive recycling yards, highway works yards, former shipyards, and airports.

Ms. Paul project managed and was the primary author of this report.
Kristy Gabelhouse, B.Sc., BIT — Field Assessor

Ms. Gabelhouse has five years of contaminated sites experience including Stage 1 and 2 Preliminary Site
Investigations, Phase | and Il Environmental Site Assessments, and various field-based projects.
Ms. Gabelhouse has authored over ten environmental investigation reports. Ms. Gabelhouse conducted the
groundwater monitoring and soil vapour sampling.
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OQM

Mike Gallo, B.Sc. — Field Assessor and Intermediate ~ Hydrogeologist

Mr. Gallo is an intermediate hydrogeologist and environmental scientist with the Environment Group of Tetra Tech
EBA. He has over 15 years of experience in conducting hydrogeological assessment and environmental site
assessments and investigations.

Mr. Gallo monitored the drilling, and completed the hydrogeological section of this report.

Scott Schillereff, Ph.D., P.Geo. — Senior Hydrogeol ogist and Senior Input

Dr. Schillereff is a senior hydrogeologist for this project. He is a registered professional geoscientist with the
Association of Professional Engineers and Geoscientists of BC (APEGBC) and a Principal Specialist with Tetra
Tech EBA. He has over 27 years of experience coordinating and providing senior support for hydrogeological and
contaminated sites projects.
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12.0 CLOSURE

Conclusions and recommendations presented herein are based on a visual site inspection, review of previous
investigation report for the Property, field observations made during the sampling event, and analytical results
identified in this report. This report was prepared by personnel with professional experience in investigations of
this nature and who specifically conducted the investigations at this Property. Reference should be made to the
‘Geo-environmental Report — General Conditions’ attached in Appendix A that forms a part of this report.
The assessment has been carried out in accordance with generally accepted engineering practice. No other
warranty is made, either expressed or implied. Professional judgment has been applied in developing the
recommendations in this report.

This report was prepared in accordance with requirements of the Environmental Management Act and the
Contaminated Sites Regulation. This report has been prepared based on the scope of work and for the use of City
of Nanaimo which includes distribution as required for the purposes for which this assessment was
commissioned.

Respectfully submitted,
Tetra Tech EBA Inc.

Prepared by: Reviewed by:

Lora Paul, P.Eng. Martin Jarman, P. Geo., CSAP
Senior Project Manager Senior Environmental Consultant
Pacific Environment Practice Direct Line: 250.797.0282

Direct Line: 250.714.3043 jarmanm@shaw.ca

Lora.Paul@tetratech.com
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Table 1: Groundwater Potentiometric Surfaces

Elevation of Top of PVC

September 2014 - Low Tide

September 2014 - High Tide

November 2014

Total Depth Casing Water Level Depth (m- | Groundwater Potentimetric | Water Level Depth (m- | Groundwater Potentimetric | Water Level Depth (m- | Groundwater Potentimetric

Well ID (m-btoc)’ (m)? btoc) ' Surface (m-asl) btoc) ' Surface (m-asl) btoc) Surface (m-asl)
BHO00-07 7.5 4.92 4.538 0.382 4.542 0.378 4.37 0.550
BHO0O0-10 - 4.734 4.328 0.406 4.334 0.400 - -
BHO09-19 - - 2.562 - 2.412 - - -
BHO09-20 - - 3.630 - 3.665 - - -
BHO09-4 - 4.309 3.890 0.419 3.900 0.409 - -
14BH02 4.555 3.038 2.689 0.349 2.782 0.256 - -
14BHO05 8.508 6.185 5.797 0.388 5.801 0.384 - -
14BHO7 6.200 4.932 4.505 0.427 4510 0.422 - -
14BHO08 6.123 4.795 4.397 0.398 4.403 0.392 - -
14BH10 6.068 4.132 3.730 0.402 3.735 0.397 3.565 0.567
14BH11 5.767 4.054 3.660 0.394 3.670 0.384 - -
14BH12 5.384 4.064 3.650 0.414 3.650 0.414 - -
14BH13 6.058 4.25 3.830 0.420 3.830 0.420 - -
14BH14 5.913 4.584 4.180 0.404 4.200 0.384 - -
14BH15 6.074 4.749 4.370 0.379 4.380 0.369 - -
14BH16 6.090 4.659 4.290 0.369 4.290 0.369 - -
14BH19 4.269 2.511 2.328 0.183 2.233 0.278 - -
14BH21 4.503 3.26 2.876 0.384 3.075 0.185 - -
14BH23 6.003 4.425 3.819 0.606 3.725 0.700 - -
14BH25 5.453 3.841 3.510 0.331 3.520 0.321 - -
14BH26 7.61 4.983 - - - - 4.44 0.543
14BH27 6.05 4.898 - - - - 4.35 0.548
14BH29 6.11 4.006 - - - - 3.46 0.546
14BH35 6.07 4.029 - - - - 3.47 0.559
Notes:

1. m-btoc indicates metres below top of casing.
2. m-asl indicates metres above mean sea level.
~: Approximate value - Water level btoc was less than the metal probe length at end of water level meter.

"-" indicates no data.
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Table 2: Soil Analytical Results - Metals

APEC/AEC AEC 1
Protocol 11 - Borehole 14BHO1 14BH02 14BHO03 14BH04 14BH17
Parameter Unit Protocol 4 CSR - CL/IL Upper Cap Field ID 14BHO1-1 DUP2 14BHO01-2 14BHO01-3 14BHO1-5 14BHO02-1 14BH02-2 14BH02-3 14BHO02-4 14BHO03-1 14BH03-2 14BHO03-4 14BH04-2 14BH04-3 14BHO04-4 14BH17-2 14BH17-3
Concentration Depth 0.5-0.9 1.55-1.7 2.44 - 2,59 5.33-5.49 0.65-0.75 1.15-1.27 215-23 25-267 0.55-0.7 1.35-1.45 3.50 - 3.65 0.95-1.05 2.29-244 3.53-3.70 1.05-1.2 2.34-249
Date 15-Sep-2014 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 | 15-Sep-2014 | 15-Sep-2014
Routine
pH (Lab) pH Units - - - 7.39 7.42 7.53 7.16 - 7.75 7.51 7.25 6.87 7.93 7.21 - 7.19 7.13 7.19 7.4 6.6
Calcium mg/kg - - - 14,600 14,100 3460 3360 - 28,900 26,200 28,000 6500 51,300 16,600 - 11,000 24,800 7990 5920 13,300
Magnesium mg/kg - - - 12,800 12,200 6830 6590 - 10,700 10,200 8010 4350 6770 5520 - 8880 6410 6110 4360 8150
Potassium mg/kg - - - 1180 1040 1310 1190 - 1030 1020 1770 800 1460 969 - 1040 1560 669 2440 1690
Sodium mg/kg - - - 358 395 2380 2740 - 433 361 2710 1040 1240 454 - 449 1060 1470 496 4280
pH (Initial) pH Units - - - - - - - - - - - - - - - 7.85 - - - -
Moisture % - - - 3.2 - 10 - 16 - 8.6 26 - - 8.9 17 9.1 32 - 11 26
pH (aqueous extract) pH Units - - - 7.39 7.42 7.53 7.16 - 7.75 7.51 7.25 6.87 7.93 7.21 - 7.19 7.13 7.19 7.4 6.6
pH (after HCL) pH Units - - - - - - - - - - - - - - - 1.3 - - - -
Metals
Aluminium mg/kg - - - 23,400 21,900 13,500 13,800 - 23,500 23,500 30,800 11,500 28,300 13,000 - 23,300 24,600 13,900 20,500 25,300
Antimony mg/kg 4 40 400 0.57 0.64 0.45 0.34 - 0.4 1.05 0.45 0.3 0.43 0.4 - 0.63 0.3 <0.1 0.26 0.55
Arsenic mg/kg 10 25# 1000 8.13 8.06 5.47 4.29 - 4.74 14.9 6.97 2.95 5.63 9.98 - 6.96 3.83 3.09 2.16 9.64
Barium mg/kg 300 1500 15,000 108 112 98.8 88.8 - 217 149 498 87.6 668 86.5 - 167 319 50.4 128 213
Beryllium mg/kg 1.5 8 80 0.6 0.52 0.5 0.42 - 0.45 0.64 0.69 <0.4 0.76 0.45 - 0.6 0.61 <0.4 0.45 0.55
Bismuth mg/kg - - - 0.12 0.11 0.11 0.11 - <0.1 0.11 <0.1 <0.1 <0.1 <0.1 - 0.13 <0.1 <0.1 <0.1 <0.1
Cadmium mg/kg 0.35 212 1000 0.375 0.357 0.194 0.226 - 0.32 0.461 0.441 1.09 0.659 0.293 - 0.351 0.555 0.156 0.089 0.402
Chromium (hexavalent) mg/kg 90 60 3000 " <1 - - - - - 1.3 - - - - - <1 - - - -
Chromium ma/kg 90 60 1 3000 130 116 83.6 88.4 - 124 125 82 19.4 715 771 - 138 52.6 18.9 227 78.1
Chromium (Trivalent) mg/kg 90 95 " - 130 - - - - - 124 - - - - - 138 - - - -
Cobalt mg/kg 50 300 1500 26.4 26.3 13.9 10.9 - 23.2 29.7 19.6 5.87 12.4 19.7 - 26.4 11.8 6.35 5.6 16.7
Copper mg/kg 150 250" 2500 " 74 73.5 108 97.7 - 73.1 89.8 85.2 26.3 73.5 68.8 - 73.1 68.1 22.9 14.9 83.3
Iron mg/kg - - - 38,000 33,500 18,400 16,500 - 29,200 36,500 28,800 11,200 26,400 25,000 - 29,000 18,500 15,700 15,200 34,900
Lead mg/kg 30 700 7000 " 8.97 8.81 8.99 6.73 - 6.13 9.85 6.72 2.98 4.05 7.17 - 9.98 4.81 1.83 58.3 8.33
Lithium mg/kg - 20,000% 200,000 * 25.4 22.9 20.8 25.5 - 25 26.7 43.1 16.9 36.9 20.6 - 33.8 24.7 18 17.9 39.1
Manganese mg/kg - 19,0007 - 559 567 383 371 - 572 614 555 149 517 342 - 658 429 230 281 514
Mercury mg/kg 0.025 40" 400 " 0.364 0.379 0.445 0.292 - 0.19 0.43 0.197 0.158 0.188 0.392 - 0.174 0.112 <0.05 0.067 0.588
Molybdenum mg/kg 1 40 400 3.13 3.05 3.18 2.52 - 2.5 4.86 3.38 1.32 3.79 3.92 - 2.3 2.23 0.47 0.54 3.45
Nickel mg/kg 55 500 5000 200 188 102 102 - 214 213 145 46.8 123 159 - 241 103 19.1 29 142
Phosphorus (P) mg/kg - - - 303 290 176 169 - 290 234 77 422 818 226 - 302 710 401 520 580
Selenium mg/kg 4 10 100 0.92 0.94 0.66 0.72 - 1.02 1.43 0.59 1.05 0.56 1.38 - 0.66 0.56 <0.5 <0.5 0.72
Silver mg/kg 1 40 400 0.154 0.144 0.121 0.117 - 0.145 0.187 0.166 0.068 0.123 0.121 - 0.144 0.17 <0.05 <0.05 0.149
Strontium mg/kg - 100,000% 1,000,000 92.6 96.4 97.9 84.8 - 258 209 485 99.9 649 154 - 164 517 375 50.2 292
Thallium mg/kg - - 2000 0.152 0.13 0.119 0.103 - 0.083 0.206 0.093 0.305 0.055 0.128 - 0.112 0.098 <0.05 0.102 0.201
Tin mg/kg 4 300 3000 0.85 0.97 1.19 0.59 - 0.47 0.58 0.65 0.38 0.6 0.8 - 0.68 0.74 0.25 1.02 0.97
Titanium mg/kg - - - 247 224 515 554 - 265 225 1010 963 1050 426 - 265 1140 1420 548 696
Uranium ma/kg - 200" 2000 * 0.37 0.362 0.483 0.418 - 0.347 0.4 0.82 0.687 0.89 0.503 - 0.377 0.942 0.297 0.569 1.02
Vanadium mg/kg 250 - 6500 92.3 86.1 69.3 75.3 - 81.1 126 94 40.8 92.6 72.7 - 89.6 68.2 46.2 30 79.1
Zinc ma/kg 100 15072 6000 87.7 82.7 65.5 44 - 69.9 83.7 68.4 40.2 243 48.7 - 80.3 48.1 34.2 52.6 615
Zirconium mg/kg - - - 8.12 7 5.41 6.46 - 9.22 10.7 17.9 4.48 254 6.74 - 9.21 16.4 4.9 1.27 13.3
NOTES:
#1 Schedule 5 Substance
#2 Standard is pH dependant
#3 Schedule 10 Substance
- Not analyzed or no CSR standard exists.
< Concentration is less than the laboratory detection limit indicated.
CSR BC Contaminated Sites Regulation (BC Reg. 375/96, includes amendments up to B.C. Reg. 4/2014 -
January 31, 2014 - Schedules 4, 5 and 10).
Protocol 11 Protocol 11 Upper Cap Concentrations for Substances Listed in the Contaminated Sites Regulation
Version 2.1 (February 1, 2014).
CL Commerical Land Use
IL Industrial Land Use
- Intake of contaminated soil.
Site specific factors include: - Toxicity to soil invertebrates and plants. . o
- Groundwater flow to surface water used by marine aquatic life.
Most stringent applicable site specific factor is shown.
Bold and Underlined Bold and underlined indicates an exceedance of the CSR CL/IL standards.
Shaded Shaded indicates an exceedence of the applicable Protocol 11 Upper Cap concentrations.
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Table 2: Soil Analytical Results - Metals

APEC/AEC AEC 1 AEC 1B
Protocol 11 - Borehole 14BH18 14BH19 14BH20 15BH37
Parameter Unit Protocol 4 CSR - CL/IL Upper Cap Field ID 14BH18-1 14BH18-2 14BH18-3 14BH19-1 14BH19-3 DUP1 14BH19-4 14BH20-1 14BH20-2 14BH20-3 14BH20-4 14BH20-5 15BH37
Concentration Depth 0.6-0.7 1.68-1.8 257-274 0.66 - 0.78 1.9-2.05 3.96-4.11 0.62-0.75 1.8-1.98 2.82-3.0 3.86 - 4.04 5.33-5.49 5.1
Date 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 15-Sep-2014 15-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 | 26-Mar-2015
Routine
pH (Lab) pH Units - - - 7.91 7.25 7.4 7.16 7.18 7.06 7.19 7.48 7.48 7.34 7.37 7.71 7.18
Calcium mg/kg - - - - 1920 3540 3590 2340 2410 - 9310 3250 4020 2650 - -
Magnesium mg/kg - - - - 12,400 7230 3780 7120 8000 - 8050 9640 8230 8430 - -
Potassium mg/kg - - - - 1650 1590 2080 1290 1360 - 1050 1520 1110 1250 - -
Sodium mg/kg - - - - 2250 3590 493 3820 4040 - 266 2550 2380 2980 - -
pH (Initial) pH Units - - - - - - - - - - - - - - - -
Moisture % - - - - - 17 - 17 17 - - 10 - 12 - 35
pH (aqueous extract) pH Units - - - 7.91 7.25 7.4 7.16 7.18 7.06 7.19 7.48 7.48 7.34 7.37 7.71
pH (after HCL) pH Units - - - - - - - - - - - - - - - -
Metals
Aluminium mg/kg - - - - 24,500 16,000 15,600 13,900 15,300 - 16,500 19,100 16,200 16,400 - -
Antimony mg/kg 4 40 400 - 0.44 1.08 0.15 0.38 0.36 - 0.46 0.64 0.62 0.38 - -
Arsenic ma/kg 10 25% 1000** - 7.56 18.6 2.04 5.16 5.02 - 7.96 8.37 8.2 6.7 - -
Barium mg/kg 300 1500 " 15,000 - 87.2 101 63.1 84.3 105 - 81.4 184 117 93.2 - -
Beryllium mg/kg 1.5 8 80 - <0.4 0.41 0.58 0.51 0.57 - 0.54 0.69 0.44 0.51 - -
Bismuth mg/kg - - - - 0.2 0.56 <0.1 <0.1 <0.1 - 0.11 0.12 <0.1 0.11 - -
Cadmium ma/kg 0.35 2#12 1000** - 0.129 0.132 0.093 0.187 0.145 - 0.321 0.257 0.194 0.206 - -
Chromium (hexavalent) mg/kg 90 60 3000 * - - - - - - - - <1 - <1 - <1.0
Chromium ma/kg 90 60 *1 3000 - 86.5 57.4 15.4 85.9 95 81.9 109 115 81.6 96.8 77.1 48.5
Chromium (Trivalent) mag/kg 90 95 “ - - - - - - - - - 115 - 96.8 - 48.5
Cobalt mg/kg 50 300 1500 - 13.9 16.6 5.03 10.9 11.2 - 23.6 23.3 20.6 14.7 - -
Copper mg/kg 150 250" 2500 " 72 107 160 5.41 89.8 90.1 - 73 90.7 95.1 93.9 - -
Iron mg/kg - - - - 31,600 51,800 15,200 16,600 18,500 - 28,800 28,400 27,900 22,800 - -
Lead mg/kg 30 700 " 7000 " - 13.7 62.3 5.9 5.74 5.82 - 8.38 8.09 15 8.65 - -
Lithium mg/kg - 20,000" 200,000 * - 45.2 26.6 18.3 23.6 26.2 - 23.4 23.1 20.8 26.2 - -
Manganese mg/kg - 19,000" - - 482 653 304 386 412 - 411 601 625 505 - -
Mercury ma/kg 0.025 40" 400 " - 0.237 0.354 <0.05 0.38 0.387 - 0.33 0.426 0.613 0.404 - -
Molybdenum mg/kg 1 40 400 - 3.13 8.4 0.28 2.97 3.2 - 3.26 3.65 3.2 2.92 - -
Nickel mg/kg 55 500 5000 - 131 78.7 12.9 101 101 - 171 142 110 111 - -
Phosphorus (P) mg/kg - - - - 408 576 378 245 274 - 134 270 357 267 - -
Selenium mg/kg 4 10 100 - 0.65 0.75 <0.5 0.69 0.58 - 0.92 0.86 0.59 0.67 - -
Silver mg/kg 1 40 400 - 0.149 0.071 <0.05 0.085 0.096 - 0.154 0.105 0.086 0.086 - -
Strontium mg/kg - 100,000 1,000,000 - 104 80.6 28.8 82.3 89.8 - 75 102 114 76 - -
Thallium mg/kg - - 2000 - 0.078 0.103 0.104 0.066 0.073 - 0.125 0.102 0.063 0.06 - -
Tin mg/kg 4 300 3000 - 2.43 7.19 0.66 0.42 0.43 - 0.45 0.55 2.49 0.65 - -
Titanium mg/kg - - - - 57.7 222 577 516 519 - 215 350 426 339 - -
Uranium ma/kg - 200" 2000 * - 0.474 1.42 0.574 0.487 0.531 - 0.459 0.754 0.483 0.514 - -
Vanadium mg/kg 250 - 6500 - 63 57.4 324 74 82.4 - 80.9 94.1 73.1 77.6 - -
Zinc ma/kg 100 150%2 6000 - 107 134 34.8 47.9 48.6 - 73.1 70.2 65.1 57.9 - -
Zirconium mg/kg - - - - 3.11 2.7 1.38 5.13 5.93 - 7.12 7.15 6.04 5.8 - -
NOTES:
#1 Schedule 5 Substance
#2 Standard is pH dependant
#3 Schedule 10 Substance
- Not analyzed or no CSR standard exists.
< Concentration is less than the laboratory detection limit indicated.
CSR BC Contaminated Sites Regulation (BC Reg. 375/96, includes amendments up to B.C. Reg. 4/2014 -
January 31, 2014 - Schedules 4, 5 and 10).
Protocol 11 Protocol 11 Upper Cap Concentrations for Substances Listed in the Contaminated Sites Regulation
Version 2.1 (February 1, 2014).
CL Commerical Land Use
IL Industrial Land Use

Site specific factors include:

Bold and Underlined

Shaded

- Intake of contaminated soil.

- Toxicity to soil invertebrates and plants.

- Groundwater flow to surface water used by marine aquatic life.
Most stringent applicable site specific factor is shown.
Bold and underlined indicates an exceedance of the CSR CL/IL standards.
Shaded indicates an exceedence of the applicable Protocol 11 Upper Cap concentrations.
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Table 2: Soil Analytical Results - Metals

APEC/AEC AEC 2
Protocol 11 - Borehole 14BH05 14BH06 14BHO7
Parameter Unit Protocol 4 CSR - CL/IL Upper Cap Field ID 14BHO05-2 14BHO05-3 14BHO05-5 14BHO05-6 14BHO05-7 14BH06-2 14BH06-3 DUP 6 14BH06-4 14BHO06-5 14BH06-6 14BHO7-1 14BHO07-3 14BHO7-4 14BHO7-5
Concentration Depth 1.67-1.83 2.36 - 2.54 5.18-5.33 5.64-6.1 6.93-7.21 2.12-2.22 3.91-4.11 4.88 - 5.03 5.59-5.79 6.68 - 6.78 1.22-1.35 3.81-3.96 4.88 - 5.03 5.56 - 5.72
Date 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 17-Sep-2014 17-Sep-2014 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014
Routine
pH (Lab) pH Units - - - 6.4 - - - - 7.95 - - - - - 7.28 8.06 - -
Calcium mg/kg - - - 17,500 - - - - 15,200 - - - - - 3590 26,600 - -
Magnesium ma/kg - - - 3410 - - - - 6290 - - - - - 3330 3010 - -
Potassium mg/kg - - - 1340 - - - - 1080 - - - - - 884 1240 - -
Sodium mg/kg - - - 829 - - - - 318 - - - - - 313 124 - -
pH (Initial) pH Units - - - - - - - - - - - - - - - - - -
Moisture % - - - - 4.5 13 11 20 14 13 14 37 25 22 9.1 6.2 22 17
pH (aqueous extract) pH Units - - - 6.4 - - - - 7.95 - - - - - 7.28 8.06 - -
pH (after HCL) pH Units - - - - - - - - - - - - - - - - - -
Metals
Aluminium mg/kg - - - 26,200 - - - - 15,700 - - - - - 9680 9900 - -
Antimony mg/kg 4 40 400 0.4 - - - - 1.12 - - - - - 0.33 0.3 - -
Arsenic mg/kg 10 25# 1000 3.21 - - - - 5.39 - - - - - 8.95 2.67 - -
Barium mg/kg 300 1500 15,000 488 - - - - 148 - - - - - 131 109 - -
Beryllium mg/kg 15 8 80 0.66 - - - - 0.57 - - - - - <0.4 <0.4 - -
Bismuth mg/kg - - - <0.1 - - - - 0.13 - - - - - 0.12 0.2 - -
Cadmium ma/kg 0.35 2#12 1000** 0.345 - - - - 0.282 - - - - - 0.311 0.232 - -
Chromium (hexavalent) mg/kg 90 60 3000 # - - - - - - - - - - - - - - -
Chromium mg/kg 90 60 * 30007 32.7 - - 12.9 - 69.2 - - - - 14.3 426 29.3 - -
Chromium (Trivalent) mg/kg 90 95 # - - - - - - - - - - - - - - - -
Cobalt mg/kg 50 300 1500 7.15 - - - - 214 - - - - - 9.99 9.26 - -
Copper mg/kg 150 250 2500 " 46.3 - - - - 81.7 - - - - - 76.1 57.4 - -
Iron mg/kg - - - 22,000 - - - - 26,200 - - - - - 23,900 13,500 - -
Lead mg/kg 30 700 7000 5.71 - - - - 25.3 - - - - - 16.9 8.57 - -
Lithium mg/kg - 20,000" 200,000 * 26.1 - - - - 22.4 - - - - - 16.4 20 - -
Manganese mg/kg - 19,0007 - 327 - - - - 374 - - - - - 382 308 - -
Mercury ma/kg 0.025 40" 400 " 0.07 - - - - 0.362 - - - - - 0.552 0.156 - -
Molybdenum mg/kg 1 40 400 1.74 - - - - 2.47 - - - - - 2.38 1.55 - -
Nickel mg/kg 55 500 5000 52.1 - - - - 112 - - - - - 74.6 41.3 - -
Phosphorus (P) mg/kg - - - 808 - - - - 336 - - - - - 324 151 - -
Selenium mg/kg 4 10 100 <0.5 - - - - 0.84 - - - - - 0.71 0.69 - -
Silver mg/kg 1 40 400 0.096 - - - - 0.115 - - - - - 0.096 0.116 - -
Strontium mg/kg - 100,000 1,000,000 530 - - - - 167 - - - - - 157 102 - -
Thallium mg/kg - - 2000 0.059 - - - - 0.092 - - - - - 0.164 0.108 - -
Tin mg/kg 4 300 3000 0.59 - - - - 2.76 - - - - - 0.99 0.48 - -
Titanium mg/kg - - - 808 - - - - 390 - - - - - 306 66.7 - -
Uranium mg/kg - 200% 2000 * 0.618 - - - - 0.579 - - - - - 0.503 0.323 - -
Vanadium mg/kg 250 - 6500 63.7 - - - - 64.2 - - - - - 44.1 38.9 - -
Zinc mg/kg 100 15012 6000 * 23.2 - - - - 61.5 - - - - - 52.6 47.6 - -
Zirconium mg/kg - - - 17.1 - - - - 7.16 - - - - - 5.65 3.44 - -
NOTES:

#1 Schedule 5 Substance

#2 Standard is pH dependant

#3 Schedule 10 Substance

- Not analyzed or no CSR standard exists.

< Concentration is less than the laboratory detection limit indicated.

CSR BC Contaminated Sites Regulation (BC Reg. 375/96, includes amendments up to B.C. Reg. 4/2014 -
January 31, 2014 - Schedules 4, 5 and 10).
Protocol 11 Protocol 11 Upper Cap Concentrations for Substances Listed in the Contaminated Sites Regulation
Version 2.1 (February 1, 2014).
CL Commerical Land Use
IL Industrial Land Use

Site specific factors include:

Bold and Underlined

Shaded

- Intake of contaminated soil.

- Toxicity to soil invertebrates and plants.

- Groundwater flow to surface water used by marine aquatic life.
Most stringent applicable site specific factor is shown.
Bold and underlined indicates an exceedance of the CSR CL/IL standards.
Shaded indicates an exceedence of the applicable Protocol 11 Upper Cap concentrations.

TETRA TECH



Table 2: Soil Analytical Results - Metals

APEC/AEC AEC 2
Protocol 11 - Borehole 14BH08 14BH09 14BH26
Parameter Unit Protocol 4 CSR - CL/IL Upper Cap Field ID 14BH08-2 14BHO08-3 14BHO08-4 DUP 3 14BH08-5 14BH09-2 14BH09-3 14BH09-4 14BH09-5 DUP5 14BH09-6 14BH09-7 14BH09-8 14BH26-4 14BH26-5 14BH26-7
Concentration Depth 21-225 3.91-4.06 4.57 - 4.88 5.33-5.49 2.13-2.29 4.04-4.17 4.77 - 4.90 5.18-5.44 6.86 - 7.01 8.31-8.46 8.76 - 8.92 4.27 - 4.42 51-5.25 6.88 - 7.01
Date 16-Sep-2014 | 16-Sep-2014 16-Sep-2014 16-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 16-Sep-2014 16-Sep-2014 | 16-Sep-2014 | 16-Sep-2014 | 12-Nov-2014 | 12-Nov-2014 | 12-Nov-2014
Routine
pH (Lab) pH Units - - - 7.96 - 7.81 7.95 - 7.78 7.32 - 6.54 - 7.77 7.12 - - - 7.79
Calcium mg/kg - - - 34,200 - 22,100 25,600 - 23,700 32,400 - - - 10,400 - - - - -
Magnesium ma/kg - - - 7320 - 6910 6880 - 5160 4740 - - - 14,300 - - - - -
Potassium mg/kg - - - 1240 - 1280 1150 - 1010 1590 - - - 1480 - - - - -
Sodium mg/kg - - - 632 - 570 538 - 420 774 - - - 240 - - - - -
pH (Initial) pH Units - - - - - - - - - - - - - - - - - - -
Moisture % - - - 17 10 33 24 27 13 33 34 20 22 14 26 18 17 16 -
pH (aqueous extract) pH Units - - - 7.96 - 7.81 7.95 - 7.78 7.32 - 6.54 - 7.77 7.12 - - - 7.79
pH (after HCL) pH Units - - - - - - - - - - - - - - - - - - -
Metals
Aluminium mg/kg - - - 24,800 - 22,200 21,700 - 14,700 25,500 - - - 24,900 - - - - -
Antimony mg/kg 4 40 400 0.37 - 0.34 0.47 - 1.15 0.33 - - - 0.4 - - - - -
Arsenic mg/kg 10 25# 1000 # 4.72 - 5.14 5.85 - 6.42 3.79 - - - 6.93 - - - - -
Barium mg/kg 300 1500 15,000 345 - 198 212 - 263 528 - - - 94.1 - - - - -
Beryllium mg/kg 1.5 8 80 0.49 - 0.44 0.49 - <0.4 0.54 - - - 0.49 - - - - -
Bismuth mg/kg - - - <0.1 - <0.1 <0.1 - <0.1 <0.1 - - - 0.14 - - - - -
Cadmium ma/kg 0.35 2#12 1000** 0.414 - 0.417 0.428 - 0.295 0.403 - - - 0.303 - - - - -
Chromium (hexavalent) mg/kg 90 60 3000 * - - - - - - - - - - <1 - -
Chromium mg/kg 90 60 * 30007 75 - 64 66.5 - 56.2 56.3 - 43.9 - 116 24.1 - - - 93.1
Chromium (Trivalent) mg/kg 90 95 # - - - - - - - - - - - 116 - -
Cobalt mg/kg 50 300 1500 17 - 11.8 12.5 - 17.2 11.4 - - - 21.4 - - - - -
Copper mg/kg 150 250 2500 " 67 - 65.6 121 - 95.4 63.2 - - - 68.6 - - - -
Iron mg/kg - - - 22,600 - 29,200 27,600 - 22,300 22,200 - - - 45,500 - - - - -
Lead mg/kg 30 700 7000 " 5 - 4.83 5.79 - 13 3.81 - - - 11.2 - - - - -
Lithium mg/kg - 20,000" 200,000 * 31.9 - 29.9 29 - 18.8 32.8 - - - 32.3 - - - - -
Manganese mg/kg - 19,0007 - 433 - 463 540 - 628 414 - - - 484 - - - - -
Mercury ma/kg 0.025 40" 400 " 0.312 - 0.333 0.317 - 0.404 0.145 - - - 0.232 - - - - -
Molybdenum mg/kg 1 40 400 2.39 - 241 2.68 - 2.61 241 - - - 2.11 - - - - -
Nickel mg/kg 55 500 5000 138 - 97.9 103 - 105 105 - - - 162 - - - - -
Phosphorus (P) mg/kg - - - 673 - 521 539 - A77 795 - - - 431 - - - - -
Selenium mg/kg 4 10 100 0.62 - 1.28 1.14 - 0.95 <0.5 - - - 0.85 - - - - -
Silver mg/kg 1 40 400 0.109 - 0.104 0.117 - 0.11 0.103 - - - 0.144 - - - - -
Strontium mg/kg - 100,000 1,000,000 504 - 312 336 - 312 581 - - - 97.1 - - - - -
Thallium mg/kg - - 2000 0.078 - 0.088 0.094 - 0.095 <0.05 - - - 0.144 - - - - -
Tin mg/kg 4 300 3000 0.56 - 0.49 0.62 - 5.13 0.75 - - - 0.76 - - - - -
Titanium mg/kg - - - 620 - 640 595 - 631 1150 - - - 86.1 - - - - -
Uranium mg/kg - 200% 2000 * 0.528 - 0.628 0.609 - 0.563 0.606 - - - 0.419 - - - - -
Vanadium mg/kg 250 - 6500 76.8 - 67.5 70.6 - 65.3 77 - - - 76.5 - - - - -
Zinc mg/kg 100 15012 6000 * 45.9 - 41 42.7 - 48.2 22.5 - - - 86.8 - - - - -
Zirconium mg/kg - - - 15 - 13.2 13.3 - 7.97 16.9 - - - 5.83 - - - - -
NOTES:
#1 Schedule 5 Substance
#2 Standard is pH dependant
#3 Schedule 10 Substance
- Not analyzed or no CSR standard exists.
< Concentration is less than the laboratory detection limit indicated.
CSR BC Contaminated Sites Regulation (BC Reg. 375/96, includes amendments up to B.C. Reg. 4/2014 -
January 31, 2014 - Schedules 4, 5 and 10).
Protocol 11 Protocol 11 Upper Cap Concentrations for Substances Listed in the Contaminated Sites Regulation
Version 2.1 (February 1, 2014).
CL Commerical Land Use
IL Industrial Land Use
- Intake of contaminated soil.
Site specific factors include: - Toxicity to soil invertebrates and plants. . o
- Groundwater flow to surface water used by marine aquatic life.
Most stringent applicable site specific factor is shown.
Bold and Underlined Bold and underlined indicates an exceedance of the CSR CL/IL standards.
Shaded Shaded indicates an exceedence of the applicable Protocol 11 Upper Cap concentrations.
TETRA TECH




Table 2: Soil Analytical Results - Metals

APEC/AEC AEC 2 AEC 3
Protocol 11 - Borehole 14BH27 14BH10 14BH11 14BH12
Parameter Unit Protocol 4 CSR - CL/IL Upper Cap Field ID 14BH27-4 | DUPA 14BH27-5 14BH27-6 14BH10-1 14BH10-2 14BH10-3 14BH10-4 14BH10-5 14BH10-6 14BH11-2 14BH11-4 14BH11-6 14BH12-1 14BH12-2 DUP 8 14BH12-4
Concentration Depth 3.76 -4.0 5.05-5.23 5.72-584 0.71-0.84 1.12-1.35 2.18-244 3.78-3.9 4.98 -5.13 0.77 - 0.95 3.56-3.71 53-5.49 0.56-0.71 1.17-1.30 3.91-4.04
Date 12-Nov-2014 | 12-Nov-2014 | 12-Nov-2014 | 12-Nov-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 17-Sep-2014 17-Sep-2014
Routine
pH (Lab) pH Units - - - - - - - 7.82 8.18 - 8.2 7.81 - 7.18 8.25 8.6 - - -
Calcium mg/kg - - - - - - - - 8580 - - - - - 6610 - 24,700 - - -
Magnesium mg/kg - - - - - - - - 5940 - - - - - 4560 - 5710 - - -
Potassium mg/kg - - - - - - - - 639 - - - - - 428 - 464 - - -
Sodium ma/kg - - - - - - - - 789 - - - - - 484 - 659 - - -
pH (Initial) pH Units - - - - - - - - - - - - - - - - - - - -
Moisture % - - - 32 30 32 35 9.2 5.8 5.7 19 22 - 5.2 18 22 5.6 10 14 22
pH (aqueous extract) pH Units - - - - - - - 7.82 8.18 - 8.2 7.81 - - 7.18 8.25 8.6 - - -
pH (after HCL) pH Units - - - - - - - - - - - - - - - - - - - -
Metals
Aluminium mg/kg - - - - - - - - 14,000 - - - - - 10,100 - 11,800 - - -
Antimony mg/kg 4 40 400 - - - - - 0.56 - - - - - <0.1 - 0.1 - - -
Arsenic mg/kg 10 25# 1000 - - - - - 3.55 - - - - - 3.19 - 3.01 - - -
Barium mg/kg 300 1500 15,000 - - - - - 40.1 - - - - - 26.4 - 37.6 - - -
Beryllium mg/kg 15 8 80 - - - - - <0.4 - - - - - <0.4 - <0.4 - - -
Bismuth mg/kg - - - - - - - - <0.1 - - - - - <0.1 - <0.1 - - -
Cadmium mg/kg 0.35 212 1000 - - - - - 0.209 - - - - - 0.23 - 0.202 - - -
Chromium (hexavalent) mg/kg 90 60 3000 # - - - - - - - - - - - - -
Chromium mg/kg 90 60 30007 - - - - - 19.9 - - - - - 14.2 - 17.3 - - -
Chromium (Trivalent) mg/kg 90 95 # - - - - - - - - - - - - - -
Cobalt mg/kg 50 300 1500 - - - - - 8.09 - - - - - 5.53 - 6.69 - - -
Copper mg/kg 150 250 2500 * - - - - - 32.9 - - - - - 17.2 - 21.2 - - -
Iron mg/kg - - - - - - - - 19,700 - - - - - 13,100 - 17,700 - - -
Lead mg/kg 30 700 7000 % - - - - - 4.25 - - - - - 1.04 - 1.35 - - -
Lithium mg/kg - 20,000" 200,000 * - - - - - 16.2 - - - - - 13.9 - 14.1 - - -
Manganese mg/kg - 19,0007 - - - - - - 252 - - - - - 189 - 227 - - -
Mercury mg/kg 0.025 40 400 " - - - - - 0.187 - - - - - <0.05 - <0.05 - - -
Molybdenum mg/kg 1 40 400 - - - - - 1.42 - - - - - 0.7 - 0.6 - - -
Nickel ma/kg 55 500 5000 - - - - - 16.2 - - - - - 12.5 - 13.2 - - -
Phosphorus (P) mg/kg - - - - - - - - 701 - - - - - 337 - 453 - - -
Selenium mg/kg 4 10 100 - - - - - <0.5 - - - - - <0.5 - <0.5 - - -
Silver mg/kg 1 40 400 - - - - - <0.05 - - - - - <0.05 - <0.05 - - -
Strontium mg/kg - 100,000% 1,000,000 - - - - - 37.4 - - - - - 28.1 - 118 - - -
Thallium mg/kg - - 2000 - - - - - 0.122 - - - - - 0.191 - 0.098 - - -
Tin ma/kg 4 300 3000 - - - - - 0.22 - - - - - 0.19 - 0.36 - - -
Titanium mg/kg - - - - - - - - 734 - - - - - 1170 - 1360 - - -
Uranium mg/kg - 200% 2000 * - - - - - 0.521 - - - - - 0.685 - 0.355 - - -
Vanadium mg/kg 250 - 6500 - - - - - 52.8 - - - - - 39.2 - 52.5 - - -
Zinc mg/kg 100 15012 6000 * - - - - - 47.1 - - - - - 24.5 - 27.8 - - -
Zirconium mg/kg - - - - - - - - 3.17 - - - - - 3.91 - 3.85 - - -
NOTES:
#1 Schedule 5 Substance
#2 Standard is pH dependant
#3 Schedule 10 Substance
- Not analyzed or no CSR standard exists.
< Concentration is less than the laboratory detection limit indicated.
CSR BC Contaminated Sites Regulation (BC Reg. 375/96, includes amendments up to B.C. Reg. 4/2014 -
January 31, 2014 - Schedules 4, 5 and 10).
Protocol 11 Protocol 11 Upper Cap Concentrations for Subst