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Executive Summary

The Executive Summary highlights key points from the report only; for complete information and findings, as well
as the limitations, the reader should examine the complete report.

Golder Associates Ltd. (“Golder”) was retained by Ottawa Community Housing Corporation (‘OCHC”) to carry out
a Phase Two Environmental Site Assessment (“ESA”) of the property located at 933 Gladstone Avenue, Ottawa,
Ontario (herein after referred to as the “Site” or “Phase Two Property”) as shown on Figure 1.

The Phase Two property consists of an approximately 3.23 hectares (7.98 acres) parcel of land that is currently
vacant. It was the site of the Federal Government Central Ordnance Depot prior to 2015 when it was demolished.
The proposed future use of the Phase Two Property is residential redevelopment.

Golder conducted a Phase One ESA entitled, “Phase One Environmental Site Assessment 933 Gladstone Avenue
Ottawa, Ontario”, dated December 2016, to assess the likelihood of soil and/or groundwater contamination
resulting from historic or present activities at the Site and surrounding area. Based on the findings of the Phase
One ESA, Golder completed this Phase Two ESA investigation for the Site to address the areas of potential
environmental concern (APECs) identified in the Phase One ESA.

Given that the Site land use will change from less sensitive to more sensitive land use there is a mandatory
requirement for filing of a Record of Site Condition (RSC) pursuant to Ontario Regulation 153/04 — Records of Site
Condition — Part XV.1 of the Act, made under the Environmental Protection Act. As such, this Phase Two ESA
was completed in accordance with the requirements of Schedule E of O.Reg. 153/04 (as amended) to support the
filing of an RSC for the Site. The boundaries of the property for which the RSC will be filed (the “RSC Property)
and the Phase Two Property are the same. As such, for easy reference throughout the report, the RSC Property
will be referred as the Site.

A Phase Two ESA was carried out at the Site in accordance with O.Reg. 153/04 to address the following fifteen
APEC:s identified in the 2016 Golder Phase One ESA recently completed for the Site:

Location of .
Media

Area of Location Potentiall
Area of Potential Potential Potentially Contaminants y

APEC . . N of PCA - Impacted

Environmental Environmental Contaminating . of Potential
# o (on-Site or (Groundwater,
Concern Concern on Activity : Concern .
off-Site) soil and/or
Phase One ;
Sediment)
Property
PCA 28:
Storage yard in Gasoline and
1 Cgrrent Dyed the northwest Associated On-Site PHC and Grounqwater
Diesel AST . - BTEX and Soil
corner of the Site | Products in Fixed
Tanks
i
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Location of Media
. Area qf . Location . Potentially
APEC Area.of Potential Pptennal Poten.tlallly of PCA Contamlngnts Impacted
# Environmental Environmental Contaminating (on-Site or of Potential (Groundwater
Concern Concern on Activity off-Site) Concern soil and/or !
Phase One Sediment)
Property
Former on-Site
rail spurs running
in several
locations across
the entire
Former on-Site rail | property during o
tracks as well as lumberyard use. EGAeRail . Metals, PAHSs, .
2 e . . Yards, Tracks, On-Site Soil
rail line adjacent to | Rail spurs PHC
) and Spurs
the west running to east
side of boiler
room and along
the west side of
the depot
building
Footprint of old
buildings was built
up with fill following
Eg;grd;?ﬁlw:g- ::r)r?pﬁ)r?t’gt:ion of Fill Metals, PAHs
3 also |den.t|f|ed_ Entire Site Material of On-Site PHC, VOC Soil
across Site prior to Unknown Qualit
demolition, which Y
included waste
products. Fill origin
unknown
PCA 59: Bulk
Storage of
4 Fg:éﬂg;_l;?eber Entire Site Treated and On-Site {\//Igtg;s, PAHS, Soil
y Preserved Wood
Products
PCA: Other - QOill
Site used as Drum Storage
Central Ordnance PCA 20:
Depot for 50 years Explosives and
including storage . . Ammunition Bulk . Metals, PAHs, Groundwater
5 of paints, oils, Entire Site Storage On-Site VOCs and Soil
munitions and PCA 39: Paints
assorted mllltary Manufacturing’
stores Processing, and
Bulk Storage
West (2 tanks) gg?oﬁg:e and
6 Historical heating and south (1 Associated On-Site PAHSs, PHC, Groundwater
oil ASTs tank) of former Products in Fixed BTEX, VOC and Soil
boiler room
Tanks
e
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Location of .
Media
Area of Location Potentiall
Area of Potential Potential Potentially Contaminants Y
APEC . . S of PCA - Impacted
Environmental Environmental Contaminating . of Potential
# o (on-Site or (Groundwater,
Concern Concern on Activity : Concern .
off-Site) soil and/or
Phase One h
Sediment)
Property
Unknown, PCA 31: Ink
Former printer assume entire Manufacturing, . Groundwater
7 operation on-Site building footprint | Processing, and On-Site VOCs, Metals and Soil
area Bulk Storage
Fglrlr(?ne;ﬁioonote 4 | on-site (nw PCA: Other —
ga‘on sump corner, north of Chemical . PHC, BTEX, Groundwater
8 in building plans ! On-Site .
former boiler Storage Room VOCs and Soil
for the flammables
room) Sump
storage room
Historical vehicle Unknown, PCA: Other — Groundwater
9 . assume entire Vehicle On-Site PHC, VOC .
maintenance . . and Soil
Site Maintenance
Transformers on- fsoi:(ran\évrithin PCA 55: Groundwater
10 Site within former ’ On-Site PCBs, PHC ;
warehouse Transformer Use and Soil
warehouse .
footprint
Waste generator
codes for
Petroleum
distillates, waste Entire Phase PCA : Other — . Groundwater
" oils and lubricants, | One Study Area Waste Generator On/Off-Site | PHC, VOC and Soil
light fuels,
chemicals, and
pharmaceuticals
Several 205 L
drums of waste oil S PCA : Other —
were stored in the West side in Petroleum Groundwater
12 : former boiler On-Site PHC, BTEX .
boiler room and Product Drum and Soil
. - room
minor staining was Storage
observed
On-Site (North
Numerous fires in and south ends
the 1950’s burned of former
13 down portions of warehouse, as PCA : Other - On-Site PHC, Metals, Groundwater
the depot which well as well as Fires PAH, VOCs and Soil
may have released | two fires in
contaminants unknown
locations)
e
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Location of .
Media
Area of Location Potentiall
Area of Potential Potential Potentially Contaminants Y
APEC . . S of PCA - Impacted
Environmental Environmental Contaminating . of Potential
# o (on-Site or (Groundwater,
Concern Concern on Activity : Concern .
off-Site) soil and/or
Phase One ;
Sediment)
Property
Parking area
contains empty
bulk liquid totes of
unknown sources,
5 buckets (25 L
each) marked
“Hydraulic Fluid —
Must be disposed
of” on wooden On-Site (NW PCA : Debris and )
. o : On-Site / Metals, PHC Groundwater
Chemical Waste ’
14 pallet in _payed corner of Site in I Off-Site PAH, VOCs and Soil
area, soil piles, storage area)
asphalt pile, empty
drums. Several
drums of unknown
contents noted in
2001 in
maintenance yard
immediately
adjacent to north
Venice Iron Works | 17 Larch Street, .
15 and V Steel Works | adjacent to Site PCA.34'. Metal Off-Site Metals, PHC, Grounqwater
L . Fabrication VOC and Soil
Limited. on east side

Based on the completed scope of work and results of the Phase Il ESA, the following conclusions are provided:

Soil, Ground Water and Sediment Standards for Use under Part XV.1 of the Environmental Protection Act,
Table 3 Full Depth Generic Site Condition Standards in a Non-Potable Groundwater Condition
(Residential/Parkland/Institutional Property Use, coarse textured soil, April 15, 2011) are considered
applicable and were used to assess the environmental quality of soil and groundwater at the Site.

Vanadium exceedances of the MOECC Table 3 Standards were identified in 4 of the 23 soil samples collected
and submitted for laboratory analysis of metals. These exceedances are considered to be related to the to
the naturally occurring elevated background metal concentrations in the clay rather than associated with any
of the APECs or any other sources of contamination. As such, the metal exceedances in the silty clay are not
considered as exceedances for the purpose of the RSC and are not considered further.

Groundwater sampling completed at the Site indicates that none of the groundwater samples submitted for
laboratory analyses of PHC F1 to F4, VOCs, PCBs, and/or metals exceeded the MOE Table 3 Standards for
the parameters analyzed. No odour, sheen or free product was observed or detected in any of the 16 wells
during the investigation. Therefore, groundwater at the Site meets the site applicable standards at the time
of the investigation.

s
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m Based on the results of the soil and groundwater duplicate samples, trip spike, trip and field blanks and the
implemented quality assurance and quality control measures during the Phase Two ESA, it is considered that
the data obtained during the Phase Two ESA is reliable, reproducible and representative of the Site
conditions.

m Based on the results obtained during the Phase Il ESA, soil or groundwater impacts associated with the
fifteen APECs on the Site were not identified and the soil and groundwater quality at the Site meets the
applicable standards at the time of the investigation.

m The monitoring wells installed on the Site as part of the Phase Two ESA should be decommissioned in
accordance with Ontario Regulation 903 if no longer required.

s
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1.0 INTRODUCTION
1.1 Site Description

Golder was retained by Ottawa Community Housing Corporation (the “Client” or “OCHC”) to conduct a Phase Two
ESA of the following property:

Municipal Address

933 Gladstone Avenue

Property Identification Number

Parcels 1 and 3 (part of PIN 04107-0039 and all of PIN 04107-0032) are
currently owned by the federal government while three (3) parcels (part
of PINs 04107-0035, 04107-0033 and 04107-0031) are closed rights-of-
way that are owned by the City

Legal Description

Lots 1 to 7, inclusive, West Champagne Avenue, Block B, Lots 1,2 & 3
& Parts of Lot 4, 5 & A, East Loretta Avenue, Block B, Plan 73 and
various lot and streets in Block C, Plan 73, City of Ottawa.

Size of the Phase Two Property

3.23 hectares

The Site location is provided on Figure 1. A plan of survey for the Site is provided in Appendix A. The boundaries
of the Phase Two Property, which are the same as the RSC property boundaries, are provided in Figure 2.

1.2 Property Ownership

Authorization to proceed with this investigation was received from CIiff Youdale of Ottawa Community Housing
Corp. on January 10, 2017. The contact information for the Phase Two Property owner is as follows:

Address

Current Site Owner(s)

Contact Information

933 Gladstone
Avenue.
Ottawa, Ontario
K1Y 3E5

City of Ottawa
(Parcels 2,4, and 5)

Canada Lands Company
(Parcels 1 and 3)

Owner

City of Ottawa

Ms. Erin Tait, Specialist, Environmental Remediation
Corporate Real Estate Office

5th Floor, 110 Laurier Avenue West

Ottawa, Ontario K1P 1J1

Canada Lands Company

Ms. Katherine Constantine, Development Manager
30 Metcalfe Street, Suite 601

Ottawa, Ontario K1P 5L4

Prospective Buyer

Mr. Robert MacNeil

Ottawa Community Housing Corporation
39 Auriga Drive

Ottawa, Ontario

K2E 7Y8
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1.3 Current and Proposed Future Uses

The Phase Two Property is currently vacant land, and was the site of the Federal Government Central Ordnance
Depot prior to 2015. The proposed future use of the Phase Two Property is mixture of residential, institutional
(school), parkland and commercial redevelopment. This change in use constitutes a change from a less sensitive
to a more sensitive land use, as such the submission of a Record of Site Condition (“RSC”) will be required.

1.4 Applicable Site Condition Standard

The analytical results of the samples collected for this Phase Two ESA were compared to the Table 3 generic site
condition standards (residential property use, coarse soil texture) presented in the MOECC regulation 153/04 “Saill,
Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act’, dated
April 15, 2011 (O. Reg. 153/04). The applicable site condition standards were selected based on the following
rationale:

m The Site and all other properties located, in whole or in part, within 250 metres of the Site are supplied by the
City of Ottawa municipal drinking water system. No wells were identified that are used or intended for use as
a source of water

m The Site is not located in an area designated in a municipal official plan as a well-head protection area or
other designation identified by the municipality for the protection of ground water

m Results of grain-size analysis show that at least one third of soil at the property may be considered coarse
textured

m The closest water body is the Ottawa River, located 1 kilometre (“km”) north of the Phase Two Property

m There are no features on the Phase Two Property that would meet the conditions of an environmentally
sensitive site, as described in Section 41

m The average pH of surface soil is 5<pH<9 and the pH of sub-surface soil meets the requirement that 5<pH=<11

m The intended land use for the Phase Two Property is a mixed use development that includes residential,
parkland, institutional property use development

m The overburden thickness is greater than 2 metres over more than one-third of the Phase Two Property

m The average depth to the water table is 3.30 mbgs with the shallowest being 1.36 metres below ground
surface (mbgs).

2.0 BACKGROUND INFORMATION

This section presents the background conditions of the Phase Two Property including a description of the physical
setting and a summary of past investigations conducted.

The objectives of the Phase Two ESA were to obtain information about environmental conditions in the soil and
groundwater on, in or under the Site, and to develop the information necessary to complete a Record of Site
Condition for the property. The objectives of this Phase Two ESA were achieved by:

s
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m Developing an understanding of the geological and hydrogeological conditions at the Site; and,

m  Conducting field sampling for all contaminants of concern (“COCs”) associated with each area of potential
environmental concern (“APEC”) identified in the Phase One ESA.

2.1 Physical Setting

The nearest surface water body is the Ottawa River, located 1 km north of the Phase Two Property. There are no
areas of natural significance within the Phase One Study area. Land uses surrounding the Phase Two Property
parkland, community, residential and commercial, as shown in Figure 2.

The topography of the Phase Two Property is approximately 2 m lower than the lands to the west, with the
exception of the railway track which is in a manmade 5 m deep trench on the western edge of the Site. The site is
at grade with the lands to the north, south, and east. The surface water drainage features on the Site include
ditches along the perimeter of the Site which contain catch basins at junctions. These catch basins drain to the
storm sewer. Otherwise infiltration is the primary method of water drainage.

2.2 Past Investigations

1)  “2001 Phase | ESA” for portion of the Site north of Laurel Street, and adjacent property north of the Site.
Aqua Terre Solutions Inc. March 2001. Phase | Environmental Site Assessment Plouffe Park (1010 Somerset
St. W.) Ottawa, Ontario. Prepared for Public Works and Government Service Canada.

2) “2005 Phase | & Il ESA” for the Site and adjacent property north of the Site. Trow Associates Inc. January
2005. Phase | & Il Environmental Site Assessment, Plouffe Park 1010 Somerset St. W., Ottawa, Ontario
DRFP#08830. Prepared for Public Works & Government Services Canada.

3) “2008 Environmental Review” Levac Robichaud Leclerc Associates Ltd. October 2008. Environmental
Review and Limited Investigation Plouffe Park, 1010 Somerset Street West, Ottawa, Ontario. Prepared for
SNC-Lavalin Profac Inc.

4) “2013 Soil and Groundwater Investigation” for the Site and adjacent property north of the Site. DST Consulting
Engineers Inc. September 2013. Subsurface Soil and Groundwater Investigation Sampling Plouffe Park —
1010 Somerset Street West, Ottawa, Ontario. Prepared for Public Works and Government Services Canada.

5) “2015 Phase One ESA” for the Site: Pinchin Ltd. 2015. Phase One Environmental Site Assessment: 933
Gladstone Avenue Ottawa, Ontario. Prepared for Canada Lands Company CLC Limited.

Report On/Off Site Factual Information Summary
Six (6) APECs were identified including:
_ 1. Former Coal Storage Area and Diesel AST (boiler room area)
On and Off Site — 2. Equipment and drum storage in yard (NW maintenance yard)
Refers to warehouse .
2001 Phase | that d both 3. Former underground storage tanks (USTs) (SE of Site)
ESA &’ spannee > 4. Historical land use on surrounding properties
properties listed as - niston u urrounding properti
1010 Somerset St. W.| 5. Bulk storage of explosive ordnance
6. Designated substance issues including lead, mercury, and
asbestos
=
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Report On/Off Site

Factual Information Summary

On and Off Site —
Refers to warehouse

2005 Phase | & that spanned both

Nine (9) PCAs were identified, which included all six (6) APECs
reported in “2001 Phase | ESA” as well as

1. The former rail line to the west of the building
2. The general fill quality at the Site

Il ESA properties listed as 3. The fires at the northern portion of the property in 1950’s
1010 Somerset St. Only two APEC:s, the fill and the coal storage yard, showed
W. concentrations above applicable guidelines at the time when
analysed during the Phase Il investigation. The groundwater flow
direction was inferred to be to the north-northeast.
On and Off Site — This report noted that the general fill quality on the Site was an
2008 Refers to warehouse | environmental concern, and any fill generated from redevelopment
Environmental that spanned both would need disposal. Asbestos materials were noted throughout
Review properties listed as the depot building, as well as lead based paints. Finally, mould
1010 Somerset St. W. | was identified in the building.
Based on groundwater and soil analysis, four areas of
On and Off Site — environmental concern (AEC) were identified on the northern
2013 Soil and Refers to warehouse | portion of the former warehouse north of the Phase One Property
Groundwater that spanned both (1010 Somerset St. W.). Additionally, based on fill quality
Investigation properties listed as assessment, three areas of impacts were identified; two in the

1010 Somerset St. W.

northern portion of the Site, and one in the southwestern portion
which showed PAHs and metals exceedances.

On Site — same
property limits as this
Phase One ESA

2015 Phase One
ESA

Seventeen (17) PCAs were identified on Site as well as forty-two
(42) PCAs in the Phase One study area outside the Phase One
Property. Off Site PCAs which contributed to on-Site APECs
included: the adjacent railway tracks, adjacent metal fabrication
plant, and a hydro vault located north and adjacent to the Site.
Groundwater flow was reportedly inferred to be northwest from
topography maps.

Typical on-Site PCAs included:

= Current diesel ASTs

= The former on-Site railway line

= Current and former fill

= Former on-Site lumber yard

= Storage and transportation of ammunition

= Several former on-Site ASTs

= Former on-Site printers

= Former on-Site retail fuel outlet (RFO)

= Historical on-Site vehicle maintenance

» Historical fires on the Site

= Former transformer in the warehouse

=  Drums of unknown substance

= Waste generator codes for the Site.

From these PCAs, twenty-one (21) APECs on the Site were

identified. A Phase Il ESA was recommended prior to filing a
Record of Site Condition.

March 2017
Report No. 1670949 Rev.0

s

y Golder
4 Associates



PHASE TWO ESA
933 GLADSTONE AVENUE

2001 Phase | ESA

Of the APECs noted in the 2001 Phase | ESA, only four (4) qualified as PCAs for the Phase One Property.
The former coal storage area and diesel AST fall within the central-west portion of the Site, the former UST falls
within southeast corner of the Site, the bulk storage of explosive ordnance and flammable materials, and the
historical land use on surrounding properties. The maintenance yard mentioned in the drum storage APEC is
located north of the Phase One Property which is hydraulically cross-gradient of the Site, and the designated
substance issues no longer exist as the building has been demolished. This PCA data was applied to the Phase
One ESA and was used to identify APECs which were targeted in this Phase Two.

2005 Phase | & Il ESA

The 2005 Phase | and Il ESA include figures showing the locations of the APECs identified. APECs 1, 3, 4, 5, 7,
8, 9 fall within the Phase One Property. Each of these APECs were already covered in the 2001 Phase | ESA with
the exception of APEC #8 which was based on anecdotal information of a potential fuel station near Gladstone
Avenue. A Phase Il intrusive investigation was completed to assess the APECs on the Site, and only APECs 1
and 9, general fill quality and the coal storage area, had contaminant concentrations exceeding the Ontario
background criteria (Table 1) but not federal criteria of the time. The former fuel station (APEC #8) was considered
in the report to be false information, and was no longer considered to be an APEC. Boreholes were also advanced
in the vicinity of the former UST (APEC #3), and no exceedances were detected so this issue is not considered
an APEC. The available soil and groundwater quality data described in this report were reviewed and compared
to currently applicable residential property use standards as described further below.

2008 Environmental Review

The 2008 Environmental review was meant to assess designated substances in the former depot building.
Since the depot has been demolished, findings of this report do not affect the current report. The exception is
the note that the general fill quality is of environmental concern to the Site. Three (3) areas of environmental
impact were noted in this report, and of these only A3 fell within the current Phase One Property limits.
A3, located beneath the former boiler room in the central-west portion of the current Phase One property, had
exceedances for PAHs and metals found within the fill. This data assisted in the selection of testing parameters
and locations for the Phase Two ESA. The other impact sites and areas of concern all occur north of the Site
and down gradient, and are therefore are not considered to cause areas of potential environmental concern
(APECSs) on the Site.

2013 Soil and Groundwater Investigation

The 2013 Soil and Groundwater Investigation completed by DST identified four areas of environmental concern
(AEC) on the property adjacent to the Phase One Property to the north (1010 Somerset St. W.). Three areas of
impacted fill material were identified; two on the property to the north, and one location which is on the Phase One
Property on the central-west side where the boiler room was formerly located. The available soil and groundwater
quality data described in this report were reviewed and compared to currently applicable residential property use
standards as described further below.

s

March 2017 ? Golder
Report No. 1670949 Rev.0 5 Associates



PHASE TWO ESA
933 GLADSTONE AVENUE

2015 Phase One ESA

The 2015 Phase One ESA completed by Pinchin provides data regarding PCAs and APECs on the Phase One
Property and in the Phase One Study Area. Their final list of PCAs and APECs were compared against Golder’s
to ensure no PCAs were missed in the Phase One ESA and confirming known PCAs. Pinchin’s on-Site APEC
referencing the 2001 Aqua Terre Phase | ESA report of bulk drum storage with unknown contents is not considered
an on-Site APEC as the yard where these were located is north (i.e., cross-gradient) of the current Phase One
Property. Additionally, the APEC included based on the spill of 8 L of hydraulic fluid on-Site is not considered to
be an APEC, as the spill was a small quantity, went to sewer, and any contaminated soil is likely to have been
removed during the demolition of the depot. Two APECs were stated in reference to temporary fuel ASTs used for
vehicles during the depot demolition, these APECs will not be considered due to the short time period the tanks
were on-Site. The inferred groundwater flow seen in this Pinchin report (northwest) is approximately ninety degrees
off of what the 2005 report by Trow stated (north-northeast). Given that Trow did intrusive testing and used a
variety of actual groundwater elevation measurements to interpret their flow, the north-northeast flow direction is
considered appropriate as it correlates with topographic information.

Historical Analytical Data Review and Comparison to Current Standards

The available soil and groundwater quality data described in historic reports prepared for the 933 Gladstone Ave
property was reviewed and the data compared to currently applicable residential property use standards as
described in MOECC Table 3 generic site condition standards in a non-potable groundwater condition for
residential/parkland/institutional property use, coarse textured soil.

Historical data is primarily described in the 2005 Trow Phase Il ESA and the 2013 DST Phase Il ESA reports. It
appears that investigations completed on the 933 Gladstone portion of the former warehouse were primarily
located in the vicinity of the former boiler room in the southwest portion of the Phase One property. A review of
available results shows that concentrations of PAHs and metals were detected in the fill at several locations in the
vicinity of the former boiler room at concentrations above the Table 3 residential standards. The samples
with elevated concentrations are from the fill material that was present to depths of approximately 1 to
1.8 metres. Similar results and concentrations above standards were noted in sample locations north of the Phase
One property as well, suggesting that fill impacts were present across the site. No information is available
documenting building demolition activities that were carried out in 2015 so it is not clear how much, if any, fill
material may have been removed as part of the demolition activities.

Groundwater impacts were not noted during previous assessments, however, a limited number of monitoring wells
were installed so they may not provide an adequate level of assessment of potential groundwater quality impacts
at the site.

2.2.1 Phase One ESA

Golder conducted a Phase One ESA entitled, “Phase One Environmental Site Assessment 933 Gladstone Avenue
Ottawa, Ontario”, dated December 2016, to assess the likelihood of soil and/or groundwater contamination
resulting from historic or present activities at the Site and surrounding area. This included a review of available
historical information on the Site and surrounding area, interviews with persons familiar with the Site and a Site
reconnaissance. The APECs identified in the 2016 Phase One ESA are summarized in the following table:

3

March 2017 ? Golder
Report No. 1670949 Rev.0 6 Associates



PHASE TWO ESA
933 GLADSTONE AVENUE

Location of Media
. Area qf . Location . Potentially
APEC Area.of Potential Pptennal Poten.tlallly of PCA Contamlngnts Impacted
# Environmental Environmental Contaminating (on-Site or of Potential (Groundwater
Concern Concern on Activity off-Site) Concern soil and/or !
Pgase One Sediment)
roperty
PCA 28:
Storage yard in Gasoline and
1 Cgrrent Dyed the northwest Associated On-Site PHC and Grounqwater
Diesel AST . - BTEX and Soil
corner of the Site | Products in Fixed
Tanks
Former on-Site
rail spurs running
in several
locations across
the entire
Former on-Site rail | property during o
tracks as well as lumberyard use. PCA 46: Rail . Metals, PAHs, .
2 L . . Yards, Tracks, On-Site Soil
rail line adjacent to | Rail spurs PHC
. and Spurs
the west running to east
side of boiler
room and along
the west side of
the depot
building
Footprint of old
buildings was built
up with fill following
ﬁg;’grd;?'(')l‘l’vgg :::T?[Qr?gt:ion of Fill Metals, PAHs
3 also |den.t|f|ed' Entire Site Material of On-Site PHC, VOC Sail
across Site prior to Unknown Qualit
demolition, which Y
included waste
products. Fill origin
unknown
PCA 59: Bulk
Storage of
4 F;)rrcrjngr:_lgweber Entire Site Treated and On-Site I\\//Igtca:llss, PAHS, Soil
¥ Preserved Wood
Products
PCA: Other - Ol
Site used as Drum Storage
Central Ordnance PCA 20:
Depot for 50 years Explosives and
including storage . . Ammunition Bulk . Metals, PAHs, | Groundwater
5 of paints, oils, Entire Site Storage On-Site VOCs and Soil
munitions and PCA 39: Paints
assorted mllltary Manufacturing,
stores Processing, and
Bulk Storage
e
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Location of .
Media
Area of Location Potentiall
Area of Potential Potential Potentially Contaminants Y
APEC . . S of PCA - Impacted
Environmental Environmental Contaminating . of Potential
# o (on-Site or (Groundwater,
Concern Concern on Activity : Concern .
off-Site) soil and/or
Phase One h
Sediment)
Property
West (2 tanks) gg?oﬁg:e and
6 Historical heating and south (1 Associated On-Site PAHSs, PHC, Groundwater
oil ASTs tank) of former - BTEX, VOC and Soil
. Products in Fixed
boiler room
Tanks
Unknown, PCA 31: Ink
Former printer assume entire Manufacturing, . Groundwater
7 operation on-Site building footprint | Processing, and OnsSite VOCs and Soil
area Bulk Storage
Former 2500 | on-site (Nw PCA: Other —
gation sump corner, north of Chemical . PHC, BTEX, Groundwater
8 in building plans . On-Site .
former boiler Storage Room VOCs and Soil
for the flammables
room) Sump
storage room
Historical vehicle Unknown, PCA: Other — Groundwater
9 . assume entire Vehicle On-Site PHC, VOC .
maintenance . ; and Soil
Site Maintenance
Transformers on- Site within
10 | Site within former | f0"Me" PCA 55: On-Site PCBs, PHC Groundwater
warehouse Transformer Use and Soil
warehouse .
footprint
Waste generator
codes for
Petroleum
distillates, waste Entire Phase PCA : Other — . Groundwater
" oils and lubricants, | One Study Area Waste Generator On/Off-Site | PHC, VOC and Soil
light fuels,
chemicals, and
pharmaceuticals
Several 205 L
drums of waste oil S PCA : Other —
were stored in the West side in Petroleum Groundwater
12 . former boiler On-Site PHC, BTEX .
boiler room and Product Drum and Soil
. . room
minor staining was Storage
observed
On-Site (North
Numerous fires in and south ends
the 1950’s burned of former
13 down portions of warehouse, as PCA : Other - On-Site PHC, Metals, Groundwater
the depot which well as well as Fires PAH, VOCs and Soil
may have released | two fires in
contaminants unknown
locations)
e
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Location of .
Media
Area of Location Potentiall
Area of Potential Potential Potentially Contaminants Y
APEC . . S of PCA - Impacted
Environmental Environmental Contaminating . of Potential
# o (on-Site or (Groundwater,
Concern Concern on Activity : Concern .
off-Site) soil and/or
Phase One )
Sediment)
Property
Parking area
contains empty
bulk liquid totes of
unknown sources,
5 buckets (25 L
each) marked
“Hydraulic Fluid —
Must be disposed
’ -Si PCA : Debris and .
14 SZHZ? iﬁi‘ieeﬁ Sor:n%:eogl\éY:/e in | Chemical Waste | On-Site/ | Metals, PHC Groundwater
b Off-Site PAH, VOCs and Soil
area, soil piles, storage area)
asphalt pile, empty
drums. Several
drums of unknown
contents noted in
2001 in
maintenance yard
immediately
adjacent to north
Venice Iron Works | 17 Larch Street, .
15 and V Steel Works | adjacent to Site PCA.34'. Metal Off-Site Metals, PHC, Grounqwater
L . Fabrication VOC and Soil
Limited. on east side
Notes
PCA Potentially contaminating activity as listed O.Reg. 153/04, Schedule D, Table 2
PHC petroleum hydrocarbon compound fractions
PAH polycyclic aromatic hydrocarbon
VOC volatile organic compound

BTEX benzene, toluene, ethylbenzene, xylenes

This report was prepared by the Qualified Person and will be relied upon for the Phase Two investigation.

3.0 SCOPE OF THE INVESTIGATION
3.1 Overview of Site Investigation

The Phase Two ESA investigation activities were completed between January 24, 2017 and February 13, 2017
and included the following tasks:

m Health and Safety Plan: Preparation of a Health and Safety Plan for internal and subcontractor use prior to
initiating any field work at the Site.

m Utility Clearances: Coordination of utility clearances with local utility companies along with retaining the
services of a private locator to assess for possible services in the areas of the proposed test locations.
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m Borehole Advancement and Monitoring Well Installation: The borehole drilling and monitoring well
installation program included drilling of 23 boreholes; 16 were completed as groundwater monitoring wells
which were used for groundwater sampling at the Site. The rationale for the selected location of the boreholes
is provided in the Sampling and Analysis Plan provided in Appendix B. The location of the boreholes and
monitoring wells are shown on Figure 2. The monitoring well construction details are presented in Table 1.

m Soil Sampling: Selected soil samples were collected between January 24, 2017 and January 31, 2017 from
the boreholes. Soil samples were submitted for chemical analysis of one or more of the following: petroleum
hydrocarbons (“PHCs”), volatile organic compounds (“VOCs”), polycyclic aromatic hydrocarbons (“PAHSs”),
metals, hydride-forming metals, and/or other regulated parameters.

m  Groundwater Monitoring and Sampling: Groundwater samples were collected on February 6, 2017 and
February 7, 2017. Groundwater samples were submitted for analysis of one or more of the following: PHCs,
PAHs, PCBs, VOCs, metals, and/or other regulated parameters. Hydraulic conductivity testing was
completed on February 13, 2017.

m Surveying: A geodetic survey for the boreholes and monitoring wells advanced as part of the
Phase Two ESA investigation was completed on February 1, 2017. An elevation survey for the monitoring
wells advanced as part of the Phase Two ESA was completed on February 13, 2017.

m Reporting: Golder compiled and assessed the field and laboratory results from the above noted activities
into this report.

The Phase Two investigation was carried out in general accordance with Golder’s standard operating procedures,
which conform to the requirements of O. Reg. 153/04. The data from the Phase Two ESA investigation completed
by Golder at the Site were incorporated into a single Phase Two ESA report following the Phase Two ESA report
format required by O. Reg. 153/04.

There were no impediments or access limitations that would affect the conclusions of this Phase Two ESA report.

3.2 Media Investigated

To address the potential environmental issues identified in the Phase One ESA, the Phase Two ESA field program
included sampling of subsurface soil and of groundwater from wells screened within the overburden at the Site.
No sediment was present at the Site and therefore no sediment sampling was completed. A summary of media
investigated and the applicable contaminants of potential concern are provided in Tables 2 and 3. The sampling
and analysis plan outlines the rationale for the field investigation activities carried out at the Site and the associated
methodologies used to meet the objectives of this Phase Two ESA.

3.3 Phase One Conceptual Site Model

The following key Site features (as required by O.Reg. 153/04) are presented in Figures 1 and 2:
m The former warehouse building footprint

m  Existing buildings and structures

m  Water bodies and areas of natural significance located in the Phase One Study Area

m Roads (including names) and railways within the Phase One Study Area
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Uses of properties adjacent to the Phase One Property

Location of identified PCAs in the Phase One Study Area (including any storage tanks)

The following describes the Phase One ESA CSM for the Site based on the information obtained and reviewed as
part of the Phase One ESA:

At the time of the Site reconnaissance, conducted on October 5, 2016, the Site consisted of an 7.98 acre
(3.23 hectare) parcel of undeveloped land. No buildings or structures were noted on the Phase One Property.

An OC Transpo light rail line is in a trench along the west perimeter of the Site. No areas of natural significance
were identified on or within the Phase One Study Area.

No active water source is reportedly available at the Site. Potable water is provided to the Study Area by the
City of Ottawa.

At the time of the Phase One ESA, the Site was undeveloped land. Historically, the Site was part of a larger
property that included the immediately adjacent lands to the north that was occupied by a large government
owned warehouse structure referred to as the Central Ordnance Depot or Central Supply Depot. Prior to that
the Site was used as a lumberyard. There are no indications that the Phase One Property was used for any
of the following commercial uses: vehicle garage, bulk liquid dispensing facility, or dry cleaning facility.

At the time of the Phase One ESA, the neighbouring properties within the Phase One Study Area included
residential, commercial, and light industrial land uses. Many of the neighbouring properties in the Phase One
Study Area were used for industrial purposes as well as the following commercial uses: vehicle garage, fuel
dispensing facility, or dry cleaning facility.

Fifty-one (51) PCAs were identified in the Phase One Study Area, fifteen (15) of which were on the Phase
One Property, as shown on Figure 2. Based on site characteristics and the locations of the off-Site PCA, a
total of 15 Areas of Potential Environmental Concern were identified for the Phase One Property.

Utility connections to the former building were abandoned during demolition, including water, sewer,
electrical, natural gas, cable and telephone. Utility mains, including storm sewers observed during the site
reconnaissance continue to be present.

Soil at the Site consists primarily of till plain deposits of silt and clay; and limestone bedrock.
The physiography of the soils is till plains. Borehole records for the Site and Study Area from previous
environmental studies indicate the presence of wide-spread fill material and silty sand underlain by silty clay,
clay, and grey limestone at a depth of approximately 1 - 5 m on Site.

Local groundwater is anticipated to flow towards the north-northeast based on topography and previously
completed subsurface investigations that evaluated groundwater flow direction based on water levels
measured in groundwater monitoring wells. Regional groundwater is anticipated to flow in a northern direction
towards the Ottawa River, which is approximately 1 km north of the Site.
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3.4 Deviations from Sampling and Analysis Plan

A sampling and analysis plan is provided in Appendix B which incorporates the 2016 Phase Two ESA investigation
program. The sampling and analysis plan outlines the rationale for the field investigation activities carried out at
the Site and the associated methodologies used to meet the objectives of this Phase Two ESA. This plan covers
the activities undertaken during the Phase Two ESA. The procedures described in the Sampling and Analysis
Plan were generally followed with no material deviations.

3.5 Impediments

No physical impediments to the Phase Two ESA investigation were encountered. Access to the Phase Two
Property was not denied or restricted.

4.0 INVESTIGATION METHOD
4.1 General

The following sections describe the field investigation methodology employed during the Phase Two ESA. The
field work was conducted between January 24, 2017 and February 13, 2017.

Prior to initiating the field work, Golder developed and implemented Site-specific protocols to protect the health
and safety of its employees and subcontractors through the preparation of a Site-specific Health and Safety Plan.
An assessment of potential health and safety hazards at the Phase Two Property and those associated with the
proposed work was completed each day of the field program. A health and safety tail gate meeting was held with
Golder’s subcontractors each day prior to completion of the field work. The document was reviewed and signed
on-Site by field personnel prior to commencing work. Additionally, prior to any intrusive investigations, including
drilling, Golder completed public and private utility clearances.

4.2 Drilling

Between January 25, 2016 and January 30, 2016, 23 boreholes were advanced to depths of 2.4 to 5.18 metres
below ground surface (“mbgs”). Borehole locations are provided in Figure 2 and record of borehole logs can be
found in Appendix C. A description of the quality assurance/quality control measures taken to minimize the
potential for cross-contamination between sampling locations is provided in Section 5.12.

Boreholes were advanced by Strata Soil Sampling (“Strata”) using a 7822DT Geoprobe rig. During borehole drilling
activities, overburden soil samples were collected using dual tube soil sampling equipment.

Soil samples were collected at 0.76 m intervals using the following method:

m Dual-tube sampler: 3 foot long, 1.85 inch diameter disposable PVC liner inside a 3.25 inch OD direct push
rod.

4.3 Soil: Sampling

Soil samples were collected from undisturbed locations and split in the field into two components. One component
was placed into laboratory-prepared containers with minimal headspace and stored in a cooler for potential
laboratory analysis. The second component was placed inside a plastic bag for field screening, consisting of the
soil description, and noting the presence of any staining, odour and/or debris. A photoionization detector calibrated
to 100 parts per million (“ppm”) isobutylene (MiniRae 3000) was used to measure the total organic vapour in the
headspace in the sealed plastic bag.
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As per the sampling and analysis plan, provided in Appendix B, at least one soil sample was submitted from each
test location. Where the results of field screening indicated the presence of potentially impacted soil.

One soil sample representing “worst-case” conditions at each sampling location was selected for laboratory
analysis based on the field headspace screening measurements, visual observations (e.g., staining, discoloration
and/or free product, if any), and olfactory observations (if any). Soil samples were submitted to the analytical
laboratory under chain-of-custody procedures. A summary of the soil samples submitted for analysis is provided
in Table 2.

Geologic descriptions, visual and olfactory observations, and results of field headspace measurements are
presented on the Record of Borehole sheets in Appendix C.

4.4 Field Screening Measurements

Field measurements of sample headspace concentration were made using the following equipment:

Make and | Parameters | Detection Calibration | Calibration

Equipment Precision Accurac
quip Model Detected Limits y Standard Procedure

Photo-
ionization By Golder
detector Associates
(PID) MiniRae Organic 0-15,000 N/A +/- 39 100 ppm field staff
MiniRae 3000 vapours ppm 0 Isobutylene | prior to and
3000 during
10.6 EV fieldwork
bulb

One soil sample representing “worst-case” conditions at each sampling location was selected for laboratory
analysis based on the soil headspace screening measurements, visual observations (e.g., staining, discoloration
and/or free product, if any), and olfactory observations (if any). The results of soil headspace screening
measurements are provided in the Record of Boreholes in Appendix C.

4.5 Groundwater: Monitoring Well Installation

Groundwater monitoring wells were installed by Strata using threaded 50 mm diameter, schedule 40, polyvinyl
chloride (“PVC”) well screens and riser pipe, which were brought to the Site in sealed plastic bags. The annular
space was filled with silica filter sand to at least 0.3 m above the well screen. The monitoring well was sealed with
bentonite from the top of the sand pack and completed with a flush mount protective well casing set in concrete.
Monitoring well construction details are provided in Table 1. The riser pipes were sealed with a J-plug. A description
of the quality assurance/quality control measures taken to minimize the potential for cross-contamination between
sampling locations is provided in Section 5.12.
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Following drilling, the monitoring wells were developed on January 31, 2017 and February 1, 2017 by removing
up to ten well volumes, or by removing one well volume if the well was considered a “low yield” monitoring well,
using dedicated Waterra® pumps (tubing with foot valves). During monitoring well development, qualitative
observations were made of water colour, clarity, and the presence or absence of any hydrocarbon sheen or odours.

4.6 Groundwater: Field Measurements for Water Quality Parameters

Groundwater indicator parameters including temperature, pH, conductivity, oxidation-reduction potential (“ORP”)
and dissolved oxygen were measured prior to sampling to ensure adequate well development and purging. A
Horiba U-22 water quality meter was used to measure groundwater quality during monitoring well development
and groundwater sampling. The instrument was calibrated using factory supplied solutions for electrical
conductivity (1413 micro Siemens per centimetre (uS/cm)) and pH (4.01 pH and 7.01 pH) parameters.
Specifications for the water quality metre are summarized in the following table:

Parameter Measurement Range Precision Accuracy
pH 0.00 to 14.00 pH 0.01 pH +0.1 pH
Conductivity 0.00 t0 9.99 S/m 0.1% of full scale 1+ 3%
Temperature Oto55°C 0.01°C +1.0°C
Dissolved Oxygen 0to 19.99 mg/L 0.01 mg/L +0.2%

4.7 Groundwater: Sampling

Each monitoring well was purged prior to sample collection. During purging, qualitative observations were made
of water colour, clarity, and the presence of hydrocarbon sheen or odour. Purging was completed by pumping at
least three well volumes or, where the well was considered a “low-yield” monitoring well, by purging at least one
half of the well volume. Groundwater sampling was carried out on February 2, 6, and 7, 2017.

Groundwater samples were placed in laboratory-prepared containers and stored in a cooler until delivery to the
analytical laboratory under chain-of-custody procedures. A summary of the groundwater samples submitted for
analysis is presented in Table 3.

4.8 Sediment: Sampling

No sediment samples were collected as part of this investigation.

4.9 Analytical Testing

The contact information for the analytical laboratory is included below.

Maxxam Analytics
1000 — 32 Colonnade Rd N
Nepean, ON K2E 7J6
Laboratory Contact: Madison Bingley
613 274 3549
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The analytical laboratory is accredited in accordance with the International Standard ISO/IEC 17025 (CALA)
(General Requirement for the Competence of Testing and Calibration Laboratories, May 5, 2005, as amended)
and the standards for proficiency testing developed by the Standards Council of Canada, the Canadian Association
for Laboratory Accreditation or another accreditation body accepted by the MOECC.

4.10 Residue Management Procedures

All residues produced during the investigation (e.g., soil cuttings from drilling, groundwater from well development
purging, wash water from equipment decontamination) were placed in sealed drums which Golder retained Veolia
to dispose of.

4.11 Elevation Surveying

Elevations were determined relative to the following benchmark:

m  Orange paint on end of concrete barrier in the parking area to the northeast of the Site with an assumed
elevation of 100.00 masl.

4.12 Quality Assurance and Quality Control Measures

Golder’s quality assurance program for environmental investigations was implemented to ensure that analytical
data obtained by the investigation were valid and representative. The quality assurance program included the
following measures:

m The use of standard operating procedures for all field investigation activities;

m All monitoring wells were developed following installation to remove fine particles from the filter pack and any
fluids introduced during drilling;

m Monitoring wells were appropriately purged prior to groundwater sample collection to remove stagnant water
from the well bore and improve sample representativeness, minimizing sample agitation and aeration to the
extent practicable;

m The collection of field duplicate samples at a minimum frequency of one duplicate for every ten samples;

m The collection of at least one trip blank for sampling events that include the analysis of volatile organic
compounds in groundwater;

m Initial calibration of field equipment was performed at the start of each field day, with a daily checks of
calibration, as needed, using a standard of known concentration;

m Soil and groundwater samples were handled and stored in accordance with the sample collection and
preservation requirement of the Ministry of the Environment (MOE) Protocol for Analytical Methods Used in
the Assessment of Properties Under Part XV.I of the Environmental Protection Act, July 1, 2011. Samples
were collected directly into pre-cleaned, laboratory-supplied sample containers with the appropriate
preservative for the analyte group. Upon collection, samples were placed in insulated coolers with ice for
storage and transport to the analytical laboratory under chain-of-custody;
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Dedicated sampling equipment (tubing and footvalves) and clean disposable Nitrile™ gloves were used at
each sampling location to prevent cross-contamination. All non-dedicated sampling equipment (e.g., water
level meters, split spoons) was decontaminated between sampling locations. Sampling equipment in contact
with soil, groundwater, or sediment was: cleaned by mechanical means; washed with a phosphate-free,
laboratory-grade detergent (e.g., LiquiNox) and, if necessary, an appropriate desorbing wash solution; and
thoroughly rinsed with analyte-free water;

Detailed field records documenting the methods and circumstances of collection for each field sample were
prepared at the time of sample collection. Each sample was assigned a unique sample identification number
recorded in the field notes, along with the date and time of sample collection, the sample matrix, and the
requested analyses; and

The submission of samples to the analytical laboratory in accordance with standard chain of custody
procedures.

Below is a summary of the primary and duplicate samples collected between January and February 2017.

. . . Trip
Date Soil Samples ID Duplicate ID Duplicate Parent Blanks
17-01 SA4, 17-14 SA1, 17-16 N/A
January 25, 2017 SA1, 17-22 SA3 (4) N/A N/A
17-12 SA3 & 17-
17-09 SA3, 17-11 SA1, 17-12 DUP 1
January 26, 2017 | a3, 17-13 SA4, 17-15SA2, 17- | &17-11 SA1 DUP 1 SAT N/A
17 SA3 (6)
17-03 SA3, 17-06 SA3, 17-08 _
January 27, 2017 SA4. 17-10 SAB, 17-19 SA2, 17- DUP 2 17-21 SA2 N/A
20 SA1, 17-21 SA2 (7)
17-02 SA1, 17-04 SA4, 17-05 DUP 3
January 30, 2017 SA5, 17-07 SA3, 17-18 SA2 (6) 17-04 SA4 N/A
Date Groundwater Samples Collected Duplicate ID Duplicate Parent B;rarm(s
February 2, 2017 17-17,17-19 (2) N/A N/A -
17-01, 17-10, 17-13, 17-14, 17-20, 17-22
February 6, 2017 17-22 (6) DUP A -
17-04, 17-05, 17-18, 17-21, 17-23, N/A Trip
February 7, 2017 Equip. Blank, F Blank (7) N/A blank
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5.0 REVIEW AND EVALUATION

This section of the report presents a review and evaluation of the results of the drilling, monitoring and sampling
activities conducted as part of the Phase Two ESA.

5.1 Geology

The soil conditions encountered during the borehole drilling are presented in the Record of Borehole sheets and
provided in Appendix C, as well as in the cross sections presented in Figure 5 and 6. The following presents a
summary of the subsurface soil conditions encountered during the investigation.

Boreholes were advanced to a maximum depth of 5.18 mbgs. Fill covered most of the Site, but a layer of asphalt
up to 5 cm in thickness was present at surface at the following borehole locations: BH17-01, BH17-14, and BH17-
22. In general, the subsurface soil conditions consisted of a layer of fill overlying native overburden. The fill consists
of brown sandy clay and/or silty sand with trace brick and wood encountered in some boreholes, this layer extends
2 - 3 mbgs and is underlain by grey silty clay or silty fine sand glacial till extending to the maximum depth of drilling
in several locations. Native clay was encountered in five of the boreholes, typically at a depth of 3 m. Bedrock
was encountered during drilling on the central west side near the former boiler room at depths of 3 — 4 mbgs.

Based on the soil conditions encountered in the boreholes, the clayey silt to silty clay is considered a water bearing
formation at the Phase Two Property.

52 Groundwater: Elevations and Flow Direction

All monitoring wells were used in the interpretation of shallow groundwater contours and shallow groundwater flow
direction. Any temporary fluctuation in water levels on the Phase Two Property is not anticipated to effect the
conclusions of the Phase Two ESA.

The base of shallow groundwater monitoring well screen intervals were installed at elevations ranging from
approximately 98.02 to 94.50 masl (3.35 to 5.18 mbgs). The location and depth of the screens were selected
based on the issues being investigated, and were installed to straddle the water table. A summary of the monitoring
well construction details are presented in Table 1. No evidence of petroleum hydrocarbon free product or sheen
in groundwater was observed.

The elevations of the potentiometric surface at each monitoring well are summarized in Table 1. Groundwater
elevations at the Site ranged from 95.71 to 98.96 masl (4.58 to 1.36 mbgs) between February 2, 2017 and February
7, 2017. Based on the interpreted groundwater elevation contours presented in Figure 3, the inferred direction of
groundwater flow is to the northeast, towards the Ottawa River. The exception being the northwest corner of the
Site which flows southwest.

Based on the soil conditions encountered in the boreholes and the water level measurements, the silty clay to
clayey silt unit was inferred to act as an aquifer.

Seasonal fluctuation in water levels on the Site should be expected. Given the limited number of monitoring events
seasonal trends could not be identified, however shallow groundwater water levels are typically highest following
the spring recharge and decline throughout the summer and fall months into the winter.
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Underground utility drawings available for the Phase Two Property indicated utility connections to the former
building were abandoned during demolition, including water, sewer, electrical, natural gas, cable and telephone.
Utility mains, including storm sewers observed during the site reconnaissance continue to be present. The
presence of subsurface utilities and structures at the Site could act as preferential pathways promoting the
migration of COCs as the water table is inferred to intercept buried utilities and subsurface structures at the Phase
Two Property.

5.3 Groundwater: Hydraulic Gradients

The average horizontal hydraulic gradient was estimated for shallow groundwater conditions based on water levels
collected between February 2, 2017 and February 7, 2017, and the inferred groundwater contours are presented
on Figure 3. The average horizontal hydraulic gradient for shallow groundwater conditions was calculated to be
1.4E -5 meters per second (m/s). The maximum horizontal hydraulic gradient for shallow groundwater conditions
was calculated to be 4.2E-5 m/s and the minimum horizontal hydraulic gradient for shallow groundwater conditions
was calculated to be 1.5E-7 m/s. Variability in hydraulic gradients calculated at the Phase Two property may be
related to the presence of foundations/buried structure, bedding materials, and buried services at the Site.

Vertical hydraulic gradients were not calculated as no COCs were identified in groundwater exceeding the site
condition standards and as such, no nested monitoring wells were installed at the Site.

5.4 Fine-Medium Soil Texture

Two representative soil samples (BH17-4 SA4 and BH17-10 SA6) were collected from fill and native overburden
materials and submitted to Golder’s geotechnical laboratory in Ottawa, Ontario for a 75 um sieve wash test. The
two samples were considered to be sufficient, given that native soil encountered during the Phase Two ESA was
homogeneous across the Site. The results of the sieve analysis show that 50% or more of soil particles were
greater than 0.075 mm in size in each of the samples, so the soil is considered to be coarse textured. Grain-size
distribution results are included in Appendix D.

5.5 Soil: Field Screening

Headspace vapour measurements were conducted on a soil samples collected with the exception of BH17-9,
BH17-11, BH17-12, BH17-13, BH17-15, BH17-17, and BH17-19). Organic vapour measurements ranged from
non-detect to 16.5 ppm (highest reading measured at BH17-22 between 2.3 to 3.1 mbgs).

The results of headspace vapour measurements are presented on the Record of Borehole sheets in Appendix C.

5.6 Soil: Quality

Table 2 provides a summary of the soil samples submitted for analysis and the associated test parameters. The
analytical results of soil samples are presented in Tables 4A to 4C. Laboratory Certificates of Analysis for the soil
samples are included in Appendix D.

Golder completed soil sampling at the Site during borehole advancement from January 25, 2017 to January 30,
2017. The soil samples were submitted to Maxxam for analysis of one or more of the following parameters; metals
(including Hg and Cr VI), VOCs, PCBs, PAHs and/or PHCs.

A summary of the number of soil samples analysed and the number of soil samples exceeding the MOE Table 3
Standards is provided below:

s
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Parameter Number of soil samples | Number of soil samples exceeding the
analysed Table 3 Standards
VOCs 19 0
PAHs 21 0
Metals (Inc. Hg and Cr VI) 20 4
PHC F1/BTEX 26 0
PHC F2-F4 26 0
PCBs 16 0
pH 16 0

The above summary is based on the following interpretation:

m The reported concentration of pH in soil in one location (BH17-11 SA1 0.00 — 0.63 m) exceeded the MOE
Table 3 Standard for shallow soil (between 5 and 9) the logarithmic average of this sample and its duplicate
(17-11 SA1 DUP) was calculated to be 8.01 which is within the pH range requirement for surface soils. The
pH values for the soil are within the acceptable range using the allowance that samples collected within a
two metre radius are permitted to be averaged when compared to the Site Condition Standards provided they
are within the same soil horizon.

m The reported concentration of Vanadium in soil exceeded the MOE Table 3 Standard of 86 ug/g at four
locations, with concentrations ranging from 87 pg/g to 94 ug/g. Exceedances of V were identified in soil
samples 17-07 SA3 (1.52 - 2.44 m), 17-08 SA4 (3.05 - 3.81 m), 17-13 SA4 (3.05 -3.18 m), and 17-18 SA2
(1.52 -2.33 m).

While the vanadium exceedances were detected, Golder is not of the opinion that they are evidence of
environmental impacts associated with APECs identified in the Phase One ESA. Based on Golder’'s experience in
eastern Ontario and western Quebec where the clay is of marine origin, the presence of vanadium, along with
barium, chromium, and cobalt, at levels which exceed MOECC Table 3 Standards is common. Golder has
observed these naturally occurring metals in Ottawa area clay samples over the years, and vanadium levels of up
to 150 pg/g have been observed as background values. Given this information and the low levels of exceedance
(<10 ug/g), these exceedances are not considered to indicate a contaminant of concern.

5.7 Groundwater: Quality

Monitoring well construction details are summarized in Table 1 and a list of groundwater samples submitted for
laboratory analysis is provided in Table 3. The analytical results for groundwater samples are summarized in
Tables 5A through 5C, along with the applicable MOE Table 3 Standards. Laboratory Certificates of Analysis for
groundwater are provided in Appendix D.
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Golder completed sampling of monitoring wells at the Site between February 2, 2017 and February 7, 2017.
Groundwater samples were submitted to Maxxam for analysis for one or more of the following parameters; metals,
VOCs, PCBs, PAHs, and/or PHCs.

A summary of the number of groundwater samples analysed and number of samples exceeding the MOE Table 3
Standards is provided below:

Number of
Parameter roundwater Number of groundwater samples
g exceeding the 2011 Table 3 Standards
samples analysed
VOCs 10 0
PAHs 9 0
Metals (Inc. Hg and Cr VI) 8 0
PHC F1/BTEX 14 0
PHC F2-F4 14 0
PCBs 6 0

All groundwater samples submitted for analysis met the applicable Site condition standards, for the parameters
tested.

In addition to numerical standards, the MOE Table 3 Standard sets out non-numerical (aesthetic) standards
relating to the presence of free phase product and hydrocarbon sheen. Specifically, a property does not meet the
site condition standards if there is evidence of free product, including but not limited to, visible petroleum
hydrocarbon film or sheen present on groundwater, surface water or in any groundwater or surface water samples.
No evidence of free product or sheen in groundwater was observed.

5.8 Sediment: Quality

No sediment samples were collected as part of this investigation as sediment is not present on the property.

5.9 Quality Assurance and Quality Control Results

The quality assurance assessment of the field duplicate sample results was conducted according to the document
entitled Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the
Environmental Protection Act, March 9, 2004 (amended in July 2009 and effective as of July 1, 2011) (“Analytical
Protocol”).

To determine the precision of the analytical methods and field sampling procedures, blind duplicate samples were
collected during soil and groundwater sampling. Precision is determined by the relative percent difference (“RPD”)
between the duplicate and original samples and was calculated as follows:

RPD = |x1=%2|
x

m
Where X1 initial sample results
xz2 duplicate sample results
Xm mean of X1, X2
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The analytical results of the primary and duplicate soil and groundwater samples indicated a satisfactory
correlation between the primary and duplicate samples, and were within the 30% recommended control limit in the
Analytical Protocol.

It is noted that the trip blank samples were found to have no detectable concentrations. The quality of the analytical
results is further supported by Maxxam’s internal quality assurance program that includes laboratory blanks,
spikes, surrogates and duplicate samples.

All certificates of analysis or analytical reports received pursuant to clause 47 (2) (b) of the regulation comply with
subsection 47(3). A certificate of analysis or analytical report has been received for each sample submitted for
analysis and is provided in Appendix D. The analytical laboratory did not qualify any of the analytical results.

Accordingly, the analytical data generated during the investigation are valid and representative and may be used
in this Phase Two ESA without further qualification.

5.10 Phase Two Conceptual Site Model

The Phase Two Conceptual Site Model (CSM) consists of a narrative description of the current condition of the
Site and accompanying diagrams, cross-sections and Figures. The Phase Two conceptual site model is presented
in the following sections and the Figures that comprise the Phase Two CSM include:

Figure 1 — Key Plan

Figure 2 — Site Plan

Figure 3 — Groundwater Elevations and Interpreted Groundwater Flow Direction
Figure 4 — Soil Exceedances

Figure 5 — Cross Section A— A’

Figure 6 — Cross Section B — B’

5.10.1 Current and Historical Site Use and Surrounding Land Use

The following summarizes the current and past uses of the Phase Two Property:

Other Observations
Description of Property from Aerial
Property Use Use Photographs, Fire
Insurance Plans, Etc.

Year(s) Owner’s Name

Prior to February Agricultural No Aerial photos prior to

25, 1809 Crown Undeveloped or Other use | 1928. Fire Insurance
plans show the Site as

February 25, 1809 Agricultural undeveloped (i.e., no

to May 23, 1837 Robert Randall Undeveloped or Other use | buildings) prior to 1948
but was occupied by a

May 23, 1837 to Agricultural lumber yard starting in

August 18, 1837 Peter Ayler Vallely Undeveloped or Other use | 1894 until sometime prior

=
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Year(s)

Owner’'s Name

Description of
Property Use

Property
Use

Other Observations
from Aerial
Photographs, Fire
Insurance Plans, Etc.

August 18, 1837 to
May 2, 1844

William Price, Peter
Mcbill, Nathaniel
Gould & James
Daries

Undeveloped

Agricultural
or Other use

May 2, 1844 to
December 16, 1875

Nicholas Sparks

Undeveloped

Agricultural
or Other use

December 16, 1875
to Nov 10, 1894

Esther Slater

Undeveloped

Agricultural
or Other use

to 1928 where it
appeared vacant.

The surrounding area is
entirely residential until
commercial and light
industrial businesses
begin to build up along
Gladstone Avenue,
Loretta Avenue North and
Preston Street
subsequent to 1930.

Lumberyard with | Commercial
Nov 10, 1894 to John R. Booth rail spurs but no / industrial
May 27, 1921 .
buildings. use
Lumberyard with | Commercial
May 27, 1921 to J.R. Booth Ltd. rail spurs butno | /industrial
August 17, 1942 .
buildings. use
Warehouse Warehouse covers most
(Central of the Site. Parking lot is
Auqust 17. 1942 to His Majesty the Ordnance Commercial | built in the south of the
9 ' King (Crown) Depot). Also / industrial Site. A boiler room with
March 2015 )
(current owner) used as a use ASTs outside can be
Commercial seen along the western
Printer. edge of the warehouse.
. . . : The parking lot and
March 2015 to H.'S Majesty the Vacant land with C_ommermal northwest corners of the
King (Crown) small area used | /industrial : .
Present Site are still used for
(current owner) for storage. use

storage.

The Site was privately owned from 1809 to 1942. It is assumed that the Site was vacant and undeveloped prior to
1894. Subsequent to 1894 the Site was used as a lumberyard and vacant land until it was bought by the crown in
1942. By 1946 the land was developed with the Central Ordnance Depot, a warehouse complex that covered the
majority of the Site including adjacent lands to the north. In 2015 the warehouse was demolished and the land
has remained vacant since that time.
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5.10.2
5.10.2.1

Potential Sources of contamination
Potentially Contaminating Activities

Based on the information obtained as part of the Phase One ESA, the following potentially contaminating activities
(“PCASs”) were identified.

Rationale for the PCA

Location Potentially Contaminating Activities as per Information to Contribute to an
Table 2 of Reg.153/04 Sources APEC on the Site
PCA 28: Gasoline and Associated Products Site
in Fixed Tanks observations
(Current Dyed Diesel AST)
Phase One PCA 46: Rail Yards, Tracks, and Spurs
Property (Former on-Site rail spurs running in several Aerial photos,
locations across the entire property during FIP, Site Visit, As per
lumberyard use. Rail spurs running to east Pinchin 2015 OReg. 153/04. All PCAs
side of boiler room and along the west side of Phase One ESA | found on the Phase One
the depot building) Property are considered
PCA 30: Importation of Fill Material of Site APECs.
Unknown Quality observations,
(Footprint of old building was built up with fill Pinchin 2015
following 2015 demolition. Layer of fill was also | Phase One ESA
identified across Site prior to demolition, which | Trow 2005
included waste products. Fill origin unknown) Phase | & Il ESA
PCA 59: Bulk Storage of Treated and 'llz':tllae %ﬁs'cr;uonf
Preserved Wood Products i
(Former lumber yard on-Site) 2015 Phase
One ESA
PCA 20: Explosives and Ammunition Bulk
Storage
PCA 39: Paints Manufacturing, Processing,
and Bulk Storage FIP, HLUI,
Ph o PCA: Other — Oil Drum Storage Pinchin 2015
Prt?éeertyne (Site used as Central Ordnance Depot for 50 Phase One ESA
years including reported storage of paint, oils,
ammunition/ordnance and assorted military As per OReg. 153/04.
stores) All PCAs found on the
Phase One Property are
PCA 28: Gasoline and Associated Products | 1998 —2014 considered APECs.
in Fixed Tanks A_erlal_ photos,
(Historical heating oil ASTs) Pinchin 2015
Phase One ESA
PCA 31: Ink Manufacturing, Processing, and 20?210/*[?)2 Street
Bulk Storage irectory,
(Former printer operation on-Site) Pinchin 2015
Phase One ESA
PCA: Other — Flammable Chemical Storage
Room Sump 1970/71 Building
(2500 gallon sump was noted in building plans | Plans
for the flammables storage room)
-.‘ >
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Rationale for the PCA

. Potentially Contaminating Activities as per Information .
Location to Contribute to an
Table 2 of Reg.153/04 Sources APEC on the Site
PCA: Other — Vehicle Maintenance Pinchin 2015
(Reported historical vehicle maintenance) Phase One ESA
?Fcr:ngir;ggsgg-rgtzrvtfh?n former Pinchin 2015
Phase One ESA
warehouse)
PCA : Other — Waste Generator Ecolog ERIS,
(Waste generator codes for Petroleum C
distillates, waste oils and lubricants, light fuels Pinchin 2015
S ; ’ ’ | Phase One ESA
chemicals, and pharmaceuticals )
PCA : Other — Petroleum Product Drum
Storage o
“Several 205 L drums of waste oil were stored glr?chm 2015
. . . - ase One ESA
Phase One | in the boiler room and minor staining was
Property observed”
1900 Ottawa- As per OReg. 153/04.
PCA : Other - Fires Hull Fire Map, All PCAs found on the
(Numerous fires in the 1950’s burned down 1950’s Depot Phase One Property are
portions of the depot which may have released | Fire Articles, considered APECs.
contaminants including oil and paint) Trow 2005
Phase | & Il ESA
PCA : Other — Storage of Debris and
Chemical Waste
(Parking/storage area contains empty bulk Site
liquid totes of unknown sources, 5 buckets (25 observations
L each) marked “Hydraulic Fluid — Must be
disposed of” on wooden pallet in paved area,
soil piles, asphalt pile, empty drums.
This PCA is not
considered likely to
contribute to an APEC
. on Site. This is due the
(Pareie une epary Y SI u
gradient of the Site
Phase One according to the local
Study Area inferred groundwater
(excluding flow.
the Site) This PCA is
Aqua Terre considered likely to
PCA: Other — Drums of Unknown Contents 2001 Phase | contribute to an APEC
(Several drums of unknown contents noted in ESA, Pinchin on Site. This is due to
2001 in maintenance yard) 2015 Phase the PCA being directly
One ESA adjacent to the north
portion of the Site.
e
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Rationale for the PCA

. Potentially Contaminating Activities as per Information .
Location Table 2 of Reg.153/04 Sources tzgggt;'r?i’;itgi an
PCA 31: Ink Manufacturing, Processing, and
Bulk Storage HLUI
(Genesove press Limited — Printers)
PCA 37: Operation of Dry Cleaning
Equipment
(Expert Cleaner and Dyer) HLUI
PCA 17: Dye Manufacturing, Processing,
and Bulk Storage
(Expert Cleaner and Dyer)
PCA 10: Commercial Autobody Shop These PCAs North of
(Johnny Closs — Auto repair) the Phase One
PCA 28: Gasoline and Associated Products | HLUI Eorﬁzggeadre”;eolt to
Storage in Fixed Tanks contribute to an APEC
(Johnny Closs — Auto repair) on Site. This is due
PCA 31: Ink Manufacturing, Processing, and these PCAs being
Bulk Storage HLUI dc_nwn-gradit_ant of the
(Acadian Printing — Printers) IS'te Ia_c?ordlcr;g to the
ocal inferre
PCA 10: Commercial Autobody Shop (Jim HLUI groundwater flow.
Phase One Frisby Holdings Limited — Auto repair)
Study Area | PCA 10: Commercial Autobody Shop
(excluding (Breezehill Auto Body)
the Site) (Japan Auto SVC Inc. — Auto repair) HLUI, EcolLog
PCA 49: Salvage Yard including Automobile | ERIS
Wrecking
(A & T Autoparts)
PCA — Other: Bulk Storage of Coal (Bruce HLUI
Coal Co.)
PCA 28: Gasoline and Associated Products
Storage in Fixed Tanks
These PCAs east of
(Preston Auto Centre, Mazzocato Service EcoLog ERIS the Phase One
Station, Pannuccio BP Service Station, Petro Street%irecto,r Property are not
Canada Service Station — one UST) HLUI y: considered likely to
PCA 10: Commercial Autobody Shop contribute to an APEC
(Preston Auto Centre, Jason Auto Centre, on Site. This is due to
Preston Garage) their distance from the
PCA 28: Gasoline and Associated Products Site (>100 m) and their
Storage in Fixed Tanks EcoLog ERIS p?frl]tlog_fross—grg_dler;t
o , of the Site according to
(Malmberg Auto Serylce two USTs) Street Directory, | the local inferred
PCA 10: Commercial Autobody Shop HLUI groundwater flow
(United Garage, Malmberg Auto Service, '
Carm’s Auto Repair)
e
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Rationale for the PCA

. Potentially Contaminating Activities as per Information .
Location to Contribute to an
Table 2 of Reg.153/04 Sources APEC on the Site
PCA 28: Gasoline and Associated Products
Storage in Fixed Tanks
(Esso Home Comfort)
PCA 28: Gasoline and Associated Products
Storage in Fixed Tanks HLUI
(Aircon Fuels)
PCA 53: Tannery HLUI, 1988
(Farmer and Garrett — Tannery) Intera Report
PCA 10: Commercial Autobody Shop (Ana HLUI
Transportation Inc. — Auto Repair)
PCA 59: Bulk Storage of Treated and
Preserved Wood Products (Preston & Lieff HLUI
Glass — Lumber Wholesale)
This PCA has a high
likelihood of
contributing to an
APEC on-Site due to
its position directly
adjacent to the Site,
PCA 34:. Metal Fabrication Ecolog ERIS, despite being cross-
Phase One | /enice Iron Works, V Steel Works Limited.) Street Directory, | gradient of the inferred
Study Area HLUI groundwater flow.
(excluding This Site has been
the Site) confirmed across
multiple sources. The
likely contaminants
would be metals, PHC
and VOCs.
PCA 28: Gasoline and Associated Products These PCAs southeast
Storage in Fixed Tanks EcolLog ERIS, of the Phase One
(C Corp (Ontario) — one UST) Street Directory, | Property on Preston
(Top Value Gasmart, Mac’s Convenience HLUI Street are not
Stores Inc.) considered likely to
contribute to an APEC
on Site. This is due to
PCA 37: O i ¢ Drv Cl ) their distance from the
Eau m.entpera Ion or Dry Lleaning Street Directory, | Site (>100 m) and their
quip HLUI position cross-gradient
(Superior Cleaners — Dry cleaning) of the Site according to
the local inferred
groundwater flow.
PCA 10: Commercial Autobody Shop (R+M These PCAs all are
Automotive Finishes, Aberousal Body Repair) Street Directory, | slightly southeast of
(Khera Auto Repair, A V | Auto Centre, P B HLUI the Phase One
Auto Centre, Dragon Auto Service) Property, and because
e
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Rationale for the PCA

. Potentially Contaminating Activities as per Information .
Location Table 2 of Reg.153/04 Sources tzgggt;'r?i’;‘;tgi an
PCA 10: Commercial Autobody Shop (Sal Street Directory, | of this, are not
Auto & Truck Service Centre.) HLUI considered likely to
- : contribute to an APEC
PCA 31: Ink Manufacturing, Processing, and EcolLog ERIS on Site. While these
Bulk Storage HLUI ' | PCAs are within 100 m
(L'Ora Di Ottawa — Newspaper Printer) of the Site, their
PCA 10: Commercial Autobody Shop Street Director positions place them
(Motorworks — Auto Repair) y gﬁ?:?;?;i‘:'ﬁ::nozge
PCA 41: Petroleum-derived Gas 1988 Intera gradient, according to
Manufacturing, Processing, and Bulk Report the local inferred
Storage (British American Qil Co. Limited) groundwater flow.
This PCA is considered
. Aerial photos, likely to contribute to an
PCA 46: Rail Yards, Tracks, and Spurs FIP Sirt)e Visit APEyC on Site. This is
(Multiple rail lines historically running in north- Pin(,:hin 2015 ’ due to the PCA bein
south direction immediately west of Site) Phase One ESA | directly adjacent to tﬁe
Site.
Ecolog ERIS, PCAs west of the
PCA 31: Ink Manufacturing, Processing, and | Street Directory, | Phase One Property
Phase One Bulk Storage HLUI, 1988 are not considered
Study Area | (British American Bank Note Co. Limited, BA Intera Report, likely to contribute to
(excluding Banknote Inc.) FIPs (1948, an APEC on Site. This
the Site) 1956) is due to their positions
cross-gradient of the
Site rather than up-
PCA 28: Gasoline and Associated Products gradient, according to
Storage in Fixed Tanks Ecolog ERIS the local mferfrled
(Mr Gas Limited —one UST) thei istance from the
Site >100 m away.
PCA 28: Gasoline and Associated Products
Storage in Fixed Tanks
(Lyle Blackwell Limited — one gasoline UST)
PCA 37: Operation of Dry Cleaning These PCAs are up
Equipment FIPs (1948), gradient of the Site, but
quip HLUI i |
(Lyle Blackwell Limited Cleaners & Dyers) are considered unlikely
. ; ; to contribute to an
PCA 17: Dye Manufacturing, Processing, .
APEC due to their
and Bulk Storage
g. . distance from the Site
(Lyle Blackwell Limited Cleaners & Dyers) >100 m away
PCA 31: Ink Manufacturing, Processing, and
Bulk Storage HLUI
(Love Printing Service Limited)
e
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Rationale for the PCA

. Potentially Contaminating Activities as per Information .
Location to Contribute to an
Table 2 of Reg.153/04 Sources APEC on the Site
PCA 34: Metal Fabrication
(Vesuvio Iron Works) Ecolog ERIS’
] . Street Directory,
PCA 10: Commercial Autobody Shop (Mario | y_uj
Garage, Orville’s Auto Electric)
PCA 34:. Metal Fabrication
(Hodgins Bros. Limited — Heating equipment HLUI
manufacturing)
_ , , This PCA is not
PCA 28: 'Gas'ollne and Associated Products considered likely to
Storage in Fixed Tanks contribute to an APEC
(General Supply Co. of Canada Limited — One on the Site since
gasoline UST, City of Ottawa — Two historic EcolLog ERIS, |~ iable documents
USTs) Street Directory, indicate that
. Dai ; ; HLUI, TSSA A -
PCA 39: Paints Manufacturing, Processing, ' ' remediation activities
and Bulk Storage 601%1 7: N, | had been carried out
(General Supply Co. Of Canada Limited) Moorr?itgrinve. " | and that there is
PCA 57: Vehicles and Associated Parts Report 9 reportedly little to no
Manufacturing mobilization of
(General Supply Co. Of Canada Limited, City contaminants off the
Phase One | of Ottawa) 175 Loretta Ave. N.
Study Area property.
(excluding PCA 52: Storage, Maintenance, Fuelling and
the Site) Repair of Vehicles Street Director
(City Queensway Taxi — Auto fleet repair and y
storage)
PCA 31: Ink Manufacturing, Processing, and
Bulk Storage
(Canada Printing Ink, Canadian Toners, Street Directory, These PCAs
Popular Printing) HLUI, southwest of the
. . Phase One Property
PCA 54 .Textlle I\_/Ianufactgrmg and are up gradient of the
Processing (Regional Textiles) Site, but are
PCA 28: Gasoline and Associated Products considered unlikely to
Storage in Fixed Tanks HLUI, FIP contribute to an APEC
(Bell Telephone Co. Of Canada Limited — One | (1956) due to their distance
gasoline UST) from the Site >50 m
PCA 28: Gasoline and Associated Products away.
Storage in Fixed Tanks ":;Lél(s FIP
(Hall Fuel Limited — One gasoline UST) ( )
PCA 10: Commercial Autobody Shop
(907462 Ontario Limited, Grandtech Auto — HLUI
Auto repair)
—
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5.10.2.2 Areas of Potential Environmental Concern
The following APECs were identified, their locations can be seen in Figure 2:
Location of Media
Area of Location Potentiall
Area of Potential Potential Potentially Contaminants y
APEC . . S of PCA - Impacted
Environmental Environmental Contaminating . of Potential
# L (on-Site or (Groundwater,
Concern Concern on Activity . Concern .
off-Site) soil and/or
Phase One ;
Sediment)
Property
PCA 28:
Storage yard in Gasoline and
1 gil'g;(;?;\[s)yred the northwest Associated On-Site g?gxand Sr:gu;;\l/vater
corner of the Site | Products in Fixed
Tanks
Former on-Site
rail spurs running
in several
locations across
the entire
Former on-Site rail | property during D
tracks as well as lumberyard use. PCA 46: Rall . Metals, PAHSs, .
2 L ; . Yards, Tracks, On-Site Soil
rail line adjacent to | Rail spurs PHC
. and Spurs
the west running to east
side of boiler
room and along
the west side of
the depot
building
Footprint of old
buildings was built
up with fill following
fg;grdoﬂﬁlwgg rn?;ﬁaggt:ion of Fill Metals, PAHs
3 also |den.t|f|ed' Entire Site Material of On-Site PHC, VOC Soil
across Site prior to Unknown Qualit
demolition, which Y
included waste
products. Fill origin
unknown
PCA 59: Bulk
Storage of
4 | Formeriumber Entire Site Treated and Onsite | Metals, PAHs, | o
yard on-Site Preserved Wood VOCs
Products
1‘ >
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Location of .
Media
Area of Location Potentiall
Area of Potential Potential Potentially Contaminants Y
APEC . . S of PCA - Impacted
Environmental Environmental Contaminating . of Potential
# o (on-Site or (Groundwater,
Concern Concern on Activity : Concern .
off-Site) soil and/or
Phase One h
Sediment)
Property
PCA: Other - Oil
Site used as Drum Storage
Central Ordnance PCA 20:
Depot for 50 years Explosives and
including storage . . Ammunition Bulk . Metals, PAHs, Groundwater
5 of paints, oils, Entire Site Storage On-Site VOCs and Soil
munitions and PCA 39: Paints
assorted military Manufacturing,
stores Processing, and
Bulk Storage
West (2 tanks) Zg?oﬁg; and
6 Historical heating and south (1 Associated On-Site PAHSs, PHC, Groundwater
oil ASTs tank) of former - BTEX, VOC and Soil
. Products in Fixed
boiler room
Tanks
Unknown, PCA 31: Ink
Former printer assume entire Manufacturing, . Groundwater
7 operation on-Site building footprint | Processing, and On-Site VOCs and Soil
area Bulk Storage
Former 2500 | on-site (Nw PCA: Other —
gaflon sump corner, north of Chemical . PHC, BTEX, Groundwater
8 in building plans . On-Site .
former boiler Storage Room VOCs and Soil
for the flammables
room) Sump
storage room
Historical vehicle Unknown, PCA: Other - Groundwater
9 . assume entire Vehicle On-Site PHC, VOC .
maintenance . : and Soil
Site Maintenance
Transformers on- Site within
10 Site within former former PCA 55: On-Site PCBs, PHC Grounc{water
warehouse Transformer Use and Soil
warehouse .
footprint
Waste generator
codes for
Petroleum
distillates, waste Entire Phase PCA : Other — . Groundwater
" oils and lubricants, | One Study Area | Waste Generator On/Off-Site | PHC, VOC and Soil
light fuels,
chemicals, and
pharmaceuticals
Several 205 L
drums of waste oil S PCA : Other —
were stored in the West side in Petroleum Groundwater
12 . former boiler On-Site PHC, BTEX .
boiler room and Product Drum and Soil
. L room
minor staining was Storage
observed
-.‘ -
Report No. 1670949 Rev.0 30 Associates



PHASE TWO ESA
933 GLADSTONE AVENUE

Location of .
Media
Area of Location Potentiall
Area of Potential Potential Potentially Contaminants Y
APEC . . S of PCA - Impacted
Environmental Environmental Contaminating . of Potential
# o (on-Site or (Groundwater,
Concern Concern on Activity : Concern .
off-Site) soil and/or
Phase One ;
Sediment)
Property
On-Site (North
Numerous fires in and south ends
the 1950’s burned | of former
13 down portions of warehouse, as PCA : Other - On-Site PHC, Metals, Groundwater
the depot which well as well as Fires PAH, VOCs and Soil
may have released | two fires in
contaminants unknown
locations)
Parking area
contains empty
bulk liquid totes of
unknown sources,
5 buckets (25 L
each) marked
“Hydraulic Fluid —
Must be disposed
of’ on wooden On-Site (NW PCA : Debris and .
. o . On-Site / Metals, PHC Groundwater
Ch | Wast ’
14 pallet in _payed corner of Site in emical Vvaste Off-Site PAH, VOCs and Soil
area, soil piles, storage area)
asphalt pile, empty
drums. Several
drums of unknown
contents noted in
2001 in
maintenance yard
immediately
adjacent to north
Venice Iron Works | 17 Larch Street, .
15 and V Steel Works | adjacent to Site PCA.34'. Metal Off-Site Metals, PHC, Grounqwater
o . Fabrication VOC and Soil
Limited. on east side

5.10.3 Subsurface Structures and Utilities and Potential Migration of COCs

Underground utility drawings available for the Phase Two Property indicated utility connections to the former
building were abandoned during demolition, including water, sewer, electrical, natural gas, cable and telephone.
Utility mains, including storm sewers observed during the site reconnaissance continue to be present. The
presence of subsurface utilities and structures at the Site could act as preferential pathways promoting the
migration of COCs as the water table is inferred to intercept buried utilities and subsurface structures at the Phase
Two Property; however, no COCs are present in groundwater exceeding the Site condition standards.

1‘ >
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5.10.4 Physical Setting
5.10.4.1  Stratigraphy

Boreholes were advanced to a maximum depth of 5.18 mbgs. Fill covered most of the Site, but a layer of asphalt
up to 5 cm in thickness was present at surface at the following borehole locations: BH17-01, BH17-14, and BH17-
22. In general, the subsurface soil conditions consisted of a layer of fill overlying native overburden. The fill consists
of sandy clay with trace brick and wood encountered in some boreholes, this layer extends 2 - 3 mbgs and is
underlain by native silty clay or silty fine sand extending to the maximum depth of drilling. Bedrock was
encountered during drilling on some boreholes (BH17-04, BH17-18, BH17-20, and BH17-23) along the central
west side near the former boiler room at depths of 3 — 4 mbgs. Bedrock was not encountered at the remaining
boreholes, which ranged in depth from 3.35 — 5.18 mbgs.

Given that the average thickness of overburden at the Site is greater than 2 m, the Site is not considered to be a
shallow soil property as defined by O. Reg 153/04 (as amended).

5.10.4.2 Hydrogeological Characteristics

The regional groundwater flow direction is expected to be towards the Ottawa River, located approximately
1 km to the north of the Site. Based on the interpreted groundwater elevation contours presented in Figure 3, the
inferred direction of the local groundwater flow is to the northeast, towards the Ottawa River. The exception being
the northwest corner of the Site which flows southwest.

Groundwater Levels and Flow Directions

Static groundwater levels were measured in the monitoring wells located across the Site during water sampling
between February 2, 2017 and February 7, 2017. Figure 3 shows February 2, 2017 and February 7, 2017
groundwater elevations and the interpreted groundwater flow direction. Groundwater elevations at the Site ranged
from 95.71 to 98.96 masl and we encountered at depths of 1.36 to 4.58 mbgs.

Based on the soil conditions encountered in the boreholes and the water level measurements, the silty clay to
clayey silt unit was inferred to act as an aquifer.

Horizontal Hydraulic Gradients

The average horizontal hydraulic gradient was estimated for shallow groundwater conditions based on water levels
collected between February 2, 2017 and February 7, 2017, and the inferred groundwater contours are presented
on Figure 3. The average horizontal hydraulic gradient for shallow groundwater conditions was calculated to be
1.4E -5 meters per second (m/s). The maximum horizontal hydraulic gradient for shallow groundwater conditions
was calculated to be 4.2E-5 m/s and the minimum horizontal hydraulic gradient for shallow groundwater conditions
was calculated to be 1.5E-7 m/s. Variability in hydraulic gradients calculated at the Phase Two property may be
related to the presence of foundations/buried structure, bedding materials, and buried services at the Site.

Vertical Hydraulic Gradient

Vertical hydraulic gradients were not calculated as no COCs were identified in groundwater exceeding the site
condition standards and as such, no nested monitoring wells were installed at the Site.
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5.10.5 Shallow Soil Property or Water Body (as per section 43.1 of O.Reg. 153/04)

Bedrock was encountered during drilling on some boreholes (BH17-04, BH17-18, BH17-20, and BH17-23) along
the central west side near the former boiler room at depths of 3 — 4 mbgs. Bedrock was not encountered at the
remaining boreholes, which ranged in depth from 3.35 — 5.18 mbgs. Therefore, including findings from the Phase
One, the approximate depth to bedrock is assumed to be between 3 and 10 mbgs. As such, based on the depth
to bedrock encountered at the Site, the Site is not considered a shallow soil property.

5.10.6 Potable Water Wells

No potable water wells are located on the Site or within 250 m of the Site, based on the results of the Phase One
ESA. As such, the Site is not considered to be a potable water site.

5.10.7 Environmentally Sensitive Areas (as per section 41 of O.Reg. 153/04)

There is no habitat for potential species of risk at the Site. In addition, based on the information provided in the
Ministry of Natural Resource and Forestry, no areas of natural significance are present on the Site or within 30 m
of the Site. Additionally the average pH of surface soil is 5<pH<9 and the pH of sub-surface soil meets the
requirement that 5<pH=<11. The exception is the surface soil sample BH17-11 SA1 with a pH of 10.8. , however
this was not considered to be indicative of the average soil condition based on the average calculated with the
duplicate sample submitted from the same soil horizon. O.Reg. 153/04 permits the averaging of soil samples
within a two-metre radius when determining applicable site condition standards. In this case sample 17-11 SA1
had pH value of 10.8 and duplicate sample 17-11 SA1 DUP had a pH value of 7.71. The average of these
logarithmic values was calculated to be 8.01 which is within the pH range requirement for surface soils.

As such, the Site is not considered to be environmentally sensitive.

5.10.8 Applicable Site Condition Standard

The analytical results of the samples collected for this Phase Two ESA were compared to the Table 3 Full Depth
The analytical results of the samples collected for this Phase Two ESA were compared to the Table 3 generic site
condition standards (residential property use, coarse soil texture) presented in the MOECC “Soil, Ground Water
and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act’, dated April 15, 2011. The
applicable site condition standards were selected based on the following rationale:

m The Site and all other properties located, in whole or in part, within 250 metres of the Site are supplied by the
City of Ottawa municipal drinking water system. No wells were identified that are used or intended for use as
a source of water

m The Site is not located in an area designated in a municipal official plan as a well-head protection area or
other designation identified by the municipality for the protection of ground water

m Results of grain-size analysis show that at least one third of soil at the property may be considered coarse
textured

m The closest water body is the Ottawa River, located 1 kilometre (“km”) north of the Phase Two Property

m There are no features on the Phase Two Property that would meet the conditions of an environmentally
sensitive site, as described in Section 41

m The average pH of surface soil is 5<pH<9 and the pH of sub-surface soil meets the requirement that 5<pH<11
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m The intended land use for the Phase Two Property is a mixed use development that includes residential,
parkland, institutional property use development

m The overburden thickness is greater than 2 metres over more than one-third of the Phase Two Property

m The average depth to the water table is 3.30 mbgs with the shallowest being 1.36 metres below ground
surface (mbgs).

5.10.9

Findings of the Phase Two ESA (Golder, 2017) with respect to APECs

To address the APECs identified at the Site, soil and groundwater sampling and analysis of potential COCs was
completed as part of this Phase Two ESA. MOE Table 3 Standards (April 15, 2011) were used for comparison of
the soil and groundwater results. A summary of the findings of the Phase Two ESA with respect to the APECs
identified by the Phase One ESA (Golder, 2016) is provided in the table below:

Soil and/or
. Potentially . Groundwater
apech | goarenctPotenta | Contaminaing | oSSl | excaedances o
Activity 2011 MOE Table 3
Standards
PCA 28: Gasoline
1 Current Dyed Diesel AST and Associated PHC and BTEX None
Products in Fixed
Tanks
5 Form.er'on-Si’Fe rail tracks as well | PCA 46: Rail Yards, Metals, PAHs, PHC None
as rail line adjacent to the west Tracks, and Spurs
Footprint of old buildings was None
built up with fill following 2015 . .
demolition. Layer of fill was also | A 30: Importation | 16 pAHs, PHC,
3 . - ! . of Fill Material of
identified across Site prior to Unknown Qualit VOC
demolition, which included waste y
products. Fill origin unknown
PCA 59: Bulk Storage None
4 Former lumber yard on-Site of Treated and Metals, PAHs, VOCs
Preserved Wood
Products
PCA: Other - Qil None
Drum Storage
Site used as Central Ordnance PCA 20: Explpswes
Depot for 50 years including and Ammunition Bulk
5 ’ . o Storage Metals, PAHs, VOCs
storage of paints, oils, munitions .
and assorted military stores PCA 39: Paints
Manufacturing,
Processing, and Bulk
Storage
PCA 28: Gasoline None
. . . . and Associated PAHs, PHC, BTEX,
6 Historical heating oil ASTs Products in Fixed VOC
Tanks
e
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Soil and/or
) Potentially . Groundwater
apech | gqarenctPotentdl | Contaminaing | SoETISTSOT | xcaedances o
Activity 2011 MOE Table 3
Standards
PCA 31: Ink None
. . . Manufacturing,
7 Former printer operation on-Site Processing, and Bulk VOCs
Storage
Former 2500 gallon sump noted PCA: Other — None
8 in building plans for the Chemical Storage PHC, BTEX, VOCs
flammables storage room Room Sump
9 Historical vehicle maintenance PCA: Other — Vehicle PHC, VOC None
Maintenance
10 Transformers on-Site within PCA 55: Transformer PCBs, PHC None
former warehouse Use
Waste generator codes for None
1 Petroleu.m dlstlll_ates, waste oils PCA : Other — Waste PHC, VOC
and lubricants, light fuels, Generator
chemicals, and pharmaceuticals
Several 205 L drums of waste oil | PCA : Other — None
12 were stored in the boiler room Petroleum Product PHC, BTEX
and minor staining was observed | Drum Storage
Numerous fires in the 1950’s None
burned down portions of the . . PHC, Metals, PAH,
13 depot which may have released PCA : Other - Fires VOCs
contaminants
Parking area contains empty None
bulk liquid totes of unknown
sources, 5 buckets (25 L each)
marked “Hydraulic Fluid — Must
be disposed of” on wooden PCA : Debris and
14 pallet in paved area, soil piles, Chemical Waste Metals, PHC PAH,
. VOCs
asphalt pile, empty drums.
Several drums of unknown
contents noted in 2001 in
maintenance yard immediately
adjacent to north
Venice Iron Works and V Steel PCA 34: Metal None
15 Works Limited. Fabrication Metals, PHC, VOC

As summarized in the above table, the results of this Phase Two ESA indicate that no soil or groundwater impacts
associated with the fifteen APECs were identified in any of the analyzed soil and groundwater samples collected
from the boreholes and the monitoring wells completed within the fifteen APECs at the Site. The concentrations of
the COCs (PHCs F1 to F4, VOCs, PAHs, Metals (incl. Hg and Cr VI), and PCBs) in soil and groundwater
associated with the fifteen APECs were all below the MOE Table 3 Standards. The pH values for the soil are
within the acceptable range using the allowance that samples collected within a two metre radius are permitted to
be averaged provided they are within the same soil horizon.
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However, the soil result identified metal exceedances (vanadium) of the MOECC Table 3 Standards in 4 of the 23
soil samples (including the 3 duplicate soil samples) submitted for metal analysis. Vanadium exceedances were
found at depths varying from 1.52 to 3.81 mbgs across the Site. The vanadium exceedances are considered to be
related to the naturally occurring elevated background metal concentrations in the silty clay rather than associated
with any of the APECs or any other sources of contamination due to the following rationale:

m There is no historical or current source of metals contamination on the Site or on adjacent lands that may
have contributed to vanadium exceedances

m Based on Golder's experience from a number of other projects in Ottawa, the presence of elevated
background metal (barium, vanadium and cobalt) concentrations in silty clay is common for the Ottawa area.

Based on the above considerations, the vanadium exceedances in the silty clay at the Site are considered to be
associated with the naturally occurring elevated background concentrations in the silty clay and as such are not
considered as exceedances for the purpose of the RSC and are not considered further.

5.10.10 Meteorological and Climatic Considerations

Seasonal fluctuation in water levels on the Site should be expected. Given the limited number of monitoring events,
seasonal trends could not be identified, however shallow groundwater water levels are typically highest following
the spring recharge and decline throughout the summer and fall months into the winter.

5.10.11 Soil Vapour Intrusion Pathways

No volatile compounds exceeding MOECC Table 3 Standards were identified in soil or groundwater at the Site.
As such, vapour intrusion was not investigated as part of this Phase Two ESA as it is not considered to be a
concern for the Site.

5.10.12 Cross-Sections
Lateral and Vertical Distribution of Contaminants

No COCs were identified in soil or groundwater at the Site, except metal exceedances in the silty clay that are
associated with the naturally occurring elevated levels of metals in the silty clay, which are present across the site
and region.

Representative cross-sections of the Site are presented in Figures 5 and 6.

5.10.13 Potential exposure pathways and receptors

Given that the concentrations of the COCs in soil and groundwater were below the applicable MOECC Table 3
Standards and no impacts in soil or groundwater were identified there is no potential for contaminant release and
migration at the Site.

As such, no description of the potential contaminant release and transport mechanisms, exposure pathways and
human and ecological receptors located on-Site in relation to COCs is provided as part of the report.
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6.0 CONCLUSIONS

The Phase Two ESA investigated the APECs identified in the 2016 Phase One ESA. The reported concentrations
of the contaminants of potential concern in all soil and groundwater samples were below the applicable site
condition standards as of the certification date (February 7, 2017). This is with the exception of elevated levels of
vanadium found in the soil, however this was considered by Golder to be due to elevated background levels of
metals in Ottawa marine clays and not due to any APEC associated with the Site. Therefore this exceedance of
the applicable site condition standard is not a considered a contaminant of potential concern.

No completion of a risk assessment or remediation is required prior to the submission of a RSC.

The data presented in this report follows the O. Reg. 153/04 Phase Two ESA report format.
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Source

Date

Fireman Hurt Battling Ordnance Depot Blaze. Ottawa Journal.

January 1952

Fire Destroys Plouffe Park Army Stores. Ottawa Journal.

October 1952

General Alterations to No. 1 Supply Centre, Plouffe Park, Ottawa, Ontario.
Selected plans from City of Ottawa Building Code Services historic
records.

1970/71

Building plans for No. 1 Supply Centre Warehouse, Plouffe Park,
1010 Somerset St. W. Ottawa, Ontario — Fire Protection Improvements.
Selected plans from City of Ottawa Building Code Services historic
records.

1989

Phase | Environmental Site Assessment Plouffe Park (1010 Somerset St.
W.) Ottawa, Ontario. Aqua Terre Solutions Inc.

March 2001

Phase | & Il Environmental Site Assessment, Plouffe Park 1010 Somerset
St. W., Ottawa, Ontario DRFP#08830. Trow Associates Inc.

January 2005

Environmental Review and Limited Investigation Plouffe Park, 1010
Somerset Street West, Ottawa, Ontario. Levac Robichaud Leclerc
Associates Ltd.

October 2008

Subsurface Soil and Groundwater Investigation Sampling Plouffe Park —
1010 Somerset Street West, Ottawa, Ontario. DST Consulting
Engineers Inc.

September 2013

Phase One Environmental Site Assessment: 933 Gladstone Avenue
Ottawa, Ontario-Draft. Pinchin Ltd.

March 26, 2015

2016 Groundwater Monitoring Program Private Fuel Outlet 175 Loretta
Avenue North Ottawa, Ontario. Amec Foster Wheeler.

December 2016
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8.0 LIMITATIONS

This report was prepared for the exclusive use of Ottawa Community Housing Corporation. The report, which
specifically includes all tables, figures and appendices, is based on data and information, collected during
conducting the Phase Two ESA, and is based solely on the conditions of the property at the time of conducting
investigations, supplemented by historical information and data obtained by Golder Associates Ltd. as described
in this report.

The assessment of environmental conditions at this Site has been made using the results of field screening
techniques and chemical analysis of soil and groundwater samples at a limited number of locations. The Site
conditions between sampling locations have been inferred based on conditions observed at the sampling locations.
Conditions may vary from these sample locations. Additional study, including further investigation, can reduce the
inherent uncertainties associated with this type of study. However, it is never possible, even with exhaustive
sampling and testing, to dismiss the possibility that part of a Site may be contaminated and remain undetected.

The services performed as described in this report were conducted in a manner consistent with that level of care
and skill normally exercised by other members of the engineering and science professions currently practicing
under similar conditions, subject to the time limits and financial and physical constraints applicable to the services.

Any use which a third party makes of this report, or any reliance on, or decisions to be made based on it, are the
responsibilities of such third parties. Golder Associates Ltd. accepts no responsibility for damages, if any, suffered
by any third party (other than as noted above) as a result of decisions made or actions based on this report.

The content of this report is based on information collected during the drilling, soil and groundwater sampling
activities, our present understanding of the Site conditions, and our professional judgement in light of such
information at the time of this report. This report provides a professional opinion and therefore no warranty is
expressed, implied, or made as to the conclusions, advice and recommendations offered in this report. This report
does not provide a legal opinion regarding compliance with applicable laws. With respect to regulatory compliance
issues, it should be noted that regulatory statutes and the interpretation of regulatory statutes are subject to
change.

The findings and conclusions of this report are valid only as of the date of this report. If new information is
discovered in future work, including excavations, borings or other studies, Golder Associates Ltd. should be
requested to re-evaluate the conclusions of this report, and to provide amendments as required.

The monitoring wells installed as part of this project have been constructed using licensed drilling/well contractors
employing licensed well technicians. It is owner’s responsibility to have a licensed well technician properly
abandon all monitoring wells, if required.
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March 2017 Table 1 1670949
Monitoring Well Construction and Groundwater Elevation Details
Monitoring . Installation End of Screen glz(r)fl;r::i Water Level |Water Level
Location (UTM 18) Borehole } Depth Elevation
Well ID Date (mbgs) (mbgs) Elevation (mbgs) (masl)
(masl)
Northing |Easting
MW17-01 5028292 0443935 25/01/2017 |5.18 2.13-5.18 (100.44 3.18 97.26
MW17-04 |[5028150 0444139 30/01/2017 {3.81 2.13-3.66 [101.48 3.04 98.44
MW17-05 [5028207 0444119 30/01/2017 [5.03 1.68-4.72 (101.28 3.9 97.38
MW17-08 [5028302 0444074 27/01/2017 [5.18 1.98 - 5.03 [100.69 4.69 96
MW17-10 |5028267 0443999 27/01/2017 [5.18 1.98 - 5.03 [100.75 3.83 96.92
MW17-11 |5028323 0444066 26/01/2017 [5.18 1.98 - 5.03 [100.5 4.72 95.78
MW17-13 |5028297 0443998 26/01/2017 [5.18 1.98 - 5.03 [100.53 2.62 97.91
MW17-14 5028273 0443958 25/01/2017 [5.18 1.98 - 5.03 [100.2 4.19 96.01
MW17-15 |5028356 0444050 26/01/2017 [5.18 1.52 -4.57 [100.29 4.58 95.71
MW17-17 |5028326 0443979 26/01/2017 [5.18 1.98 - 5.03 [100.32 1.36 98.96
MW17-18 |5028171 0444061 30/01/2017 {3.35 1.83-3.35 [101.37 2.2 99.17
MW17-19 |5028213 0444019 27/01/2017 {3.81 2.29 - 3.81 |100.87 2.1 98.77
MW17-20 [5028218 0444019 27/01/2017 [3.96 2.29 - 3.81 |100.96 3.35 97.61
MW17-21 |5028217 0444052 27/01/2017 [3.96 2.44 - 3.96 |101.05 3.31 97.74
MW17-22 |5028312 0443955 25/01/2017 [5.18 2.13-5.18 |99.68 2 97.68
MW17-23 |5028232 0444121 30/01/2017 [4.27 1.83-4.27 [100.22 3.8 96.42
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March 2017 Table 2 1670949
Summary of Soil Samples Submitted for Laboratory Analysis

Soil Samples
MOECC Table 3
Borehole ID Submitted for Sample Depths Sample Analytical Paramaters o
. (mbgs) Collection Date Exceedances
Analysis
BH17-01 17-01 SA4 3.05-3.81 25/01/2017 PHCs and BTEX None
BH17-02 17-02 SA1 0-0.63 30/01/2017 pH, Metals, PAHs, and PHCs. None
BH17-03 17-03 SA3 1.52-2.44 27/01/2017 Metals, PAHs, and PHCs. None
BH17-04 17-04 SA4 3.05-381 30/01/2017 pH, Metals, PAHs, PCB, VOCs, and PHCs. None
DUP 3 3.05-3.81 30/01/2017 pH, Metals, PAHs, PCB, VOCs, and PHCs. None
BH17-05 17-05 SA5 3.81-4.57 30/01/2017 Metals, PAHs, PCB, VOCs, and PHCs. None
BH17-06 17-06 SA3 1.52 -2.44 27/01/2017 Metals, PAHs, PCB, VOCs, and PHCs. None
BH17-07 17-07 SA3 1.52-2.44 30/01/2017 pH, Metals, PAHs, PCB, VOCs, and PHCs. | Vanadium (93ug/g)*
17-08 SA1 0-0.69 27/01/2017 pH None
BH17-08 17-08 SA2 1.52-2.29 27/01/2017 pH None
17-08 SA4 3.05-3.81 27/01/2017 Metals, PAHs, PCB, VOCs, and PHCs. Vanadium (87pg/g)*
17-09 SA1 0-0.76 26/01/2017 pH None
BH17-09 17-09 SA2 0.76 - 1.22 26/01/2017 pH None
17-09 SA3 1.52-2.44 26/01/2017 Metals, PAHs, PCB, VOCs, and PHCs. None
BH17-10 17-10 SA6 4.57 -5.18 27/01/2017 Metals, PAHs, PCB, VOCs, and PHCs. None
17-11 SAl 0-0.63 26/01/2017 pH, Metals, PAHs, PCB, VOCs, and PHCs. None
BH17-11
17-11 SA1-DUP 0-0.63 26/01/2017 pH None
17-11 SA2 1.52 - 2.29 26/01/2017 pH None
17-12 SA1 0-0.3 26/01/2017 pH None
BH17-12 17-12 SA2 0.3-0.61 26/01/2017 pH None
17-12 SA3 1.52 -2.44 26/01/2017 Metals, PAHs, PCB, VOCs, and PHCs. None
17-101 1.52 -2.44 26/01/2017 Metals, PAHs, PCB, VOCs, and PHCs. None
BH17-13 17-13 SA4 3.05-3.18 26/01/2017 pH, Metals, PAHs, PCB, VOCs, and PHCs. | Vanadium (94ug/g)*
BH17-14 17-14 SA1 0-0.76 25/01/2017 Metals, PAHs, PCB, VOCs, and PHCs. None
17-15 SA1 0-0.79 26/01/2017 pH None
BH17-15
17-15 SA2 1.52-2.29 26/01/2017 pH, Metals, PAHs, PCB, VOCs, and PHCs. None
BH17-16 17-16 SAl 0-0.61 25/01/2017 pH, Metals, PAHs, PCB, VOCs, and PHCs. None
17-16 SA2 0.61 -1.22 25/01/2017 pH None
BH17-17 17-17 SA3 2.29 - 3.05 26/01/2017 Metals, PAHs, PCB, VOCs, and PHCs. None
BH17-18 17-18 SA2 1.52 -2.33 30/01/2017 PAHs, PHCs, and BTEX. Vanadium (92ug/g)*
BH17-19 17-19 SA2 1.52-1.83 27/01/2017 PAHs, PHCs, and BTEX. None
BH17-20 17-20 SA1 0-0.91 27/01/2017 VOCs, PHCs, and BTEX. None
17-21 SA2 1.52-2.29 pH, PHC and BTEX. None
BH17-21 DUP 2 1.52-2.29 2710112017 pH, PHC and BTEX. None
BH17-22 17-22 SA3 2.29 - 3.05 25/01/2017 Metals, PAHs, VOCs, and PHCs. None
BH17-23 17-23 SA2 1.52-2.29 30/01/2017 Metals, VOCs, and PHCs. None
(1) Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, Table 3 Full Depth
Generic Site Condition Standards in a Non-Potable Ground Water Condition, Residential/Parkland/Institutional Property Use, coarse-
textured soil, April 15, 2011 (MOECC Table 3 Standards).
None = Not detected above method detection limit and/ or does not exceed MOE Table 3 Standards
N/A - Not applicable
* Vanadium exceedances are considered to be related to the naturally occurring elevated background metal concentrations in the
silty clay rather than associated with any of the APECs or any other sources of contamination
Golder Associates Created by: AW
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March 2017

Table 3

Summary of Groundwater Samples Submitted for Laboratory Analysis

1670949

. Groundwater Samples . MOECC Table 3

Monitoring Well ID Submitted for Anallz/sis Date Sampled Analytical Paramaters Exceedances @
MW17-01 17-01 06/02/2017 PHCs and BTEX None
MW17-04 17-04 07/02/2017 PHCs, VOCs, PCBs, PAHs, and Metals (inc. Hg & Cr VI) None
MW17-05 17-05 07/02/2017 PHCs, VOCs, PCBs, PAHs, and Metals (inc. Hg & Cr VI) None
MW17-10 17-10 06/02/2017 PHCs, VOCs, PCBs, PAHs, and Metals (inc. Hg & Cr VI) None
MW17-13 17-13 06/02/2017 PHCs, VOCs, PCBs, PAHs, and Metals (inc. Hg & Cr VI) None
MW17-14 17-14 06/02/2017 PHCs, VOCs, PCBs, PAHs, and Metals (inc. Hg & Cr VI) None
MW17-17 17-17 02/02/2017 PHCs, VOCs, PCBs, PAHSs, and Metals (inc. Hg & Cr VI) None
MW17-18 17-18 07/02/2017 PHCs, PAHs and BTEX None
MW17-19 17-19 02/02/2017 PHCs, PAHs, and BTEX None
MW17-20 17-20 06/02/2017 PHCs, BTEX, and VOCs None
MW17-21 17-21 07/02/2017 PHCs and BTEX None
MW17-22 17-22 06/02/2017 PHCs, VOCs, PAHs and Metals (inc. Hg & Cr VI) None
Dup A (17-22) DUP A 06/02/2017 PHCs, VOCs, PAHs and Metals (inc. Hg & Cr VI) None
MW17-23 17-23 07/02/2017 PHCs, VOCs, and Metals (inc. Hg & Cr VI) None
Equipment Blank Equip. Blank 07/02/2017 VOCs None
Field Blank F Blank 07/02/2017 PHCs, VOCs, PCBs, PAHs, and Metals (inc. Hg & Cr VI) None
Trip Blank Trip Blank 07/02/2017 VOCs None

(1) Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, Table 3 Full Depth Generic Site Condition Standards in a Non-
Potable Ground Water Condition, All Property Use, coarse-textured soil, April 15, 2011 (MOECC Table 3 Standards).

None = Not detected above method detection limit and/ or does not exceed MOE Table 3 Standards

N/A - Not applicable
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March 2017 Table 4A 1670949
Soil Analytical Results for Metals
Sample ID DUP-3
MDL MOE Table 3 17-2 SAl 17-3 SA3 17-4 SA4 (Field Duplicate of 17-4 SA4) 17-5 SA5 17-6 SA3 17-7 SA3 17-8 SA4 17-9 SA3
Sample Date (m/d/y) (horo) 1/30/2017 1/30/2017 1/30/2017 1/30/2017 1/30/2017 07/05/2016 1/30/2017 1/30/2017 1/26/2017
Sample Depths (mbgs) 0-0.63 1.52-2.44 3.05-3.81 3.05-3.81 3.81-4.57 1.52-2.44 1.52-2.44 3.05-3.81 1.52-2.44
Metals
Antimony 0.2 7.5 0.2 0.26 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Arsenic 1 18 2.1 2.3 <1.0 <1.0 <1.0 <1.0 1.4 <1.0 1.3
Barium 0.5 390 85 230 28 36 34 190 310 290 120
Beryllium 0.2 4 0.23 0.69 <0.20 <0.20 <0.20 0.62 0.85 0.74 0.34
Boron (Hot Water Soluble) 0.05 15 0.27 0.43 <0.050 0.051 0.067 0.051 0.065 0.22 0.059
Cadmium 0.1 1.2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.1 0.11 <0.10
Chromium 1 160 11 68 8.3 8.1 9.4 42 70 72 24
Chromium VI 0.2 8 <0.2 0.4 <0.2 <0.2 <0.2 0.4 0.5 <0.2 0.3
Cobalt 0.1 22 5.5 16 3.6 3.6 4 12 19 19 7.1
Copper 0.5 140 13 41 8.1 7.6 7.5 25 38 36 13
Lead 1 120 13 22 2.2 2.3 2.8 5.4 6.9 6.1 3.4
Mercury 0.05 0.27 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Molybdenum 0.5 6.9 1.7 0.66 <0.50 <0.50 <0.50 <0.50 <0.50 11 <0.50
Nickel 0.5 100 11 40 55 6.3 6 24 43 42 13
Selenium 0.5 2.4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Silver 0.2 20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Thallium 0.05 1 0.12 0.32 0.052 0.057 0.058 0.27 0.4 0.39 0.14
Vanadium 5 86 28 75 17 17 20 68 93 87 41
Zinc 5 340 35 96 10 20 11 69 120 110 38
Boron (Total) 5 120 6 7.5 <5.0 <5.0 <5.0 5.4 5.7 6.6 <5.0
Uranium 0.05 23 0.72 3.7 1.1 0.73 0.91 0.68 0.7 15 0.67
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March 2017

Table 4A

Soil Analytical Results for Metals

1670949

Sample ID DUP-1
P MDL MOE Table 3 17-10 SA6 17-11 SA1 17-12 SA3 (Field duplicate of 17-12 SA2) 17-13 SA4 17-14 SA1 17-15 SA2 17-16 SA1
Sample Date (m/d/y) (Mo/g) 1/30/2017 1/26/2017 1/26/2017 1/26/2017 1/26/2017 1/26/2017 1/26/2017 1/26/2017
Sample Depths (mbgs) 4.57-5.18 0-0.63 1.52-2.44 1.52-2.44 3.05-3.18 0-0.76 1.52-2.29 0-0.61
Metals
Antimony 0.2 7.5 <0.20 0.32 <0.20 <0.20 <0.20 <0.20 <0.20 0.69
Arsenic 1 18 <1.0 2.4 1.8 14 1.1 <1.0 1.1 3.1
Barium 0.5 390 190 180 140 130 310 24 300 160
Beryllium 0.2 4 0.52 0.58 0.37 0.37 0.72 <0.20 0.72 0.42
Boron (Hot Water Soluble) 0.05 1.5 0.21 0.25 0.13 0.085 0.26 <0.050 0.17 0.52
Cadmium 0.1 1.2 <0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 0.14
Chromium 1 160 37 51 26 27 72 7.3 70 32
Chromium VI 0.2 8 <0.2 <0.2 0.6 <0.2 0.2 <0.2 0.2 <0.2
Cobalt 0.1 22 11 13 7.3 7.8 18 4 18 9.8
Copper 0.5 140 23 35 16 16 35 8.5 35 27
Lead 1 120 5 23 5.3 3.9 5.7 2.6 6.6 33
Mercury 0.05 0.27 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Molybdenum 0.5 6.9 0.88 0.65 1.1 <0.50 1.2 <0.50 <0.50 0.99
Nickel 0.5 100 22 30 14 15 40 6.9 41 19
Selenium 0.5 2.4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Silver 0.2 20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Thallium 0.05 1 0.2 0.27 0.16 0.14 0.41 0.064 0.37 0.21
Vanadium 5 86 58 56 37 43 94 17 85 45
Zinc 5 340 65 79 37 44 110 14 110 54
Boron (Total) 5 120 5.8 8.9 <5.0 <5.0 6.8 <5.0 <5.0 5.9
Uranium 0.05 23 0.85 0.6 0.6 0.88 14 0.37 0.6 0.55

\\golder.gds\gal\Ottawa\Active\2016\3 Proj\1670949 OCHC Phase Il ESA 933 Gladstone\Final Report\Tables\T4 - Soil Analytical Results (bm).xlsx

Golder Associates

Created by: AW
Checked by: BM
Page 2 of 10



March 2017 Table 4A 1670949
Soil Analytical Results for Metals

Sample ID
MDL MOE Table 3 17-17 SA3 17-22 SA3 17-23 SA2
Sample Date (m/d/y) (mo/g) 1/26/2017 1/26/2017 1/30/2017
Sample Depths (mbgs) 2.29 - 3.05 2.29 - 3.05 1.52-2.29
Metals
Antimony 0.2 7.5 <0.20 <0.20 <0.20
Arsenic 1 18 <1.0 1.9 <1.0
Barium 0.5 390 310 180 160
Beryllium 0.2 4 0.77 0.55 0.51
Boron (Hot Water Soluble) 0.05 15 0.19 0.24 0.057
Cadmium 0.1 1.2 <0.10 <0.10 <0.10
Chromium 1 160 72 37 38
Chromium VI 0.2 8 0.2 <0.2 0.3
Cobalt 0.1 22 19 12 12
Copper 0.5 140 34 22 24
Lead 1 120 6 5.1 5.2
Mercury 0.05 0.27 <0.050 <0.050 <0.050
Molybdenum 0.5 6.9 1.2 1.3 <0.50
Nickel 0.5 100 43 23 24
Selenium 0.5 2.4 <0.50 <0.50 <0.50
Silver 0.2 20 <0.20 <0.20 <0.20
Thallium 0.05 1 0.4 0.22 0.25
Vanadium 5 86 92 56 63
Zinc 5 340 110 64 62
Boron (Total) 5 120 7.4 6.9 <5.0
Uranium 0.05 23 1.3 0.87 0.58
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March 2017

Table 4B
Soil Analytical Results for VOCs

DUP-3

Sample 1D vpL | MOE Table3 17-4 SA4 (Field Duplicate of 17-4 SA4) 17-5 SA5 17-6 SA3 17-7 SA3 17-8 SA4 17-9 SA3 17-10 SA6 17-11 SA1 17-12 SA3

Sample Date (m/dly) (no/g) 1/30/2017 1/30/2017 1/30/2017 1/30/2017 1/30/2017 1/30/2017 1/26/2017 1/30/2017 1/26/2017 1/26/2017

Sample Depths (mbgs) 3.05-3.81 3.05-3.81 3.81 -4.57 1.52-2.44 1.52-2.44 3.05-3.81 1.52-2.44 457 -5.18 0-0.63 1.52-2.44

Volatile Organic Compounds

Acetone 0.5 16 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Benzene 0.02 0.21 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Bromodichloromethane 0.05 13 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Bromoform 0.05 0.27 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Bromomethane 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Carbon Tetrachloride 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chlorobenzene 0.05 2.4 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloroform 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Dibromochloromethane 0.05 9.4 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
1,2-Dichlorobenzene 0.05 3.4 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
1,3-Dichlorobenzene 0.05 4.8 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
1,4-Dichlorobenzene 0.05 0.083 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
1,1-Dichloroethane 0.05 35 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
1,2-Dichloroethane 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
1,1-Dichloroethylene 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Cis-1,2-Dichloroethylene 0.05 3.4 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Trans-1,2-Dichloroethylene 0.05 0.084 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
1,2-Dichloropropane 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Cis-1,3-Dichloropropylene 0.03 NV <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Trans-1,3-Dichloropropylene 0.04 NV <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040
Ethylbenzene 0.02 2 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Ethylene Dibromide 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Methyl Ethyl Ketone 0.5 16 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Methylene Chloride 0.05 0.1 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Methyl Isobutyl Ketone 0.5 1.7 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Methyl-t-Butyl Ether 0.05 0.75 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Styrene 0.05 0.7 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
1,1,1,2-Tetrachloroethane 0.05 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
1,1,2,2-Tetrachloroethane 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Toluene 0.02 2.3 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Tetrachloroethylene 0.05 0.28 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0