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We are pleased to forward three copies of our report documenting the findings of the
Literature Review and Supplemental Delineation, completed at the above-noted property.
The assessment was completed using the Canadian Standards Association Standard Z769-00
Phase Il Environmental Site Assessment (MOE, 2000) and the Ministry of the Environment
(MOE) Ontario Regulation 153/04, as general guides. The MOE Table 3: Full-Depth Generic
Site Condition Standards in a Non-potable Ground Water Condition for residential and
parkland land use in the Soil, Ground Water and Sediment Standards for Use Under Part
XV.1 of the Environmental Protection Act (June 2004) were applied.

The report summarizes the existing data, outlines the work program carried out, the study
observations and findings, conclusions, and provides a cost to undertake remediation
activities at the site. Technical details are appended.

In summary, soil with concentrations of petroleum hydrocarbons, PAH and selected heavy
metals in excess of the respective Table 3 standards for parkland and residential use were
identified on the site. Remediation options and estimated costs are provided in the report.

Thank you for the opportunity to be of service. We trust that this report is satisfactory for
your current needs. If you have any questions or require further information, please contact
us.
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EXECUTIVE SUMMARY

Jagger Hims Limited was retained by the City of Brantford to carry out a literature review
and supplemental delineation program at the property at 17 Sydenham Street. The property
at 17 Sydenham Street (Site) in the City of Brantford 1s approximately 0.8 hectares (8400 m?)
in size and is located north of the intersection of Sydenham and Pearl Streets. The Site was
formerly occupied by the Crown Electrical Manufacturing Co. {Crown Electric). The Site
was used for industrial activities since 1910, including steel foundry operations, metal
machining, metal plating, metal soldering and manufacturing, metal finishing and painting,

metal grinding, and tire recycling.

A number of environmental assessment and studies have been completed at the Site since
1994, including a Phase I and II Environmental Site Assessment (February 2005), an
Underground Storage Tank Removal Program (July 2005), and a Delineation of
Contaminated Soils Program (November 2005). These studies have established that soils
beneath the site are contaminated variously with heavy metals, polyeyclic aromatic

hydrocarbons (PAH) and petroleum hydrocarbons.

The Site is currently owned by the City of Brantford and it is understood that the City wishes
to redevelop the property as a multi-unit residential property. As part of the redevelopment
plan, the City requires confirmation of the site conditions and a refinement of the potential

remediation costs.

The work program completed for this study included three main components: 1) background
review of available reports; 2) subsurface investigation and soil sampling program; and 3)

data assessment and evaluation of remediation costs.

1. Background Review of Available Reports

Based on our review of the previously noted reports, the following main observations are

noted:

Jagger Hims Limited 20/07/06 WServeric\DATAN2006 066307 - 17 Sydenham Street\WordiDelineation Report - F.doc Page iii



Literature Review and Supplemental Delineation 1060307.00
City of Brantford July 2006

A tire fire in May 2004 prompted a site investigation at the Site. The report focussed on
potential PAH contamination in the south-west corner of the property. PAH
contamination was not found in the soil, however, several PAH parameters exceeded
Table 3 standards for groundwater in 2004, Subsequent analysis of a groundwater sample
in 2005 determined PAH levels in the groundwater were below the respective Table 3
standards.  However, there may be existing PAH contamination present in the
groundwater in the vicinity of the Site.

The Underground Storage Tank Removal Program report noted that confirmatory
sampling results exceeded Table 3 standards along the western wall of the excavation for
TPH (F1 to F4) and PAH (benzo-a-pyrene). Thus, further excavation of petroleum and
PAH contaminated soils in this area would likely be a component of any remediation
program.

The Delineation of Contaminated Soils Program identified three areas of contamination
and provides an estimated cost for remediation. Back-up information and rationale for the
contaminant areas provided in the report are not provided and the specific volumes cannot
be reproduced. As well, the remedial costing is based on several assumptions that need to
be verified,

. Subsurface Investigation and Soil Sampling Program

A subsurface investigation, including the advancement of twenty-nine boreholes was

conducted at the Site. Samples were sent to laboratory for analysis of metals, BTEX, PAH

and petroleum hydrocarbon parameters.

Based on the results of the supplemental delineation program at the Site and the historic

sampling results, there are five (5) main areas on site with soil with parameter concentrations

above the MOE Table 3 standard.

>

Metals contamination with typically elevated arsenic, cadmium, copper, lead and zinc,
concentrations identified as area M1 on Figure 4.

Metals contamination with typically elevated copper and zinc concentrations in the
eastern portion of the property, identified as Area M2 on Figure 4.

A small area of metals contamination with various elevated metals concentrations
(cadmium, copper, zinc) located in the southern portion of the property, identified as
Area M3 on Figure 4.

The western side of the tank excavation area for the former underground storage tank.
This area is shown on Figure 5.
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»

An un-delineated area of petroleum hydrocarbon impacted soil/fill in the vicinity of
BH16, as shown on Figure 5.

Toxicity Characteristic Leaching Procedure (TCLP) was conducted on a composite sample of

contaminated soil in order to characterise it for landfill acceptance. Based on the results of

analysis, the soil may be characterised as solid, non-hazardous waste for disposal purposes.

Data Assessment and Evaluation of Remediation Costs

Based on the findings presented in this report, the following conclusions are provided:

>

Based on the chemical results of the soils tested, metals, petroleum hydrocarbon and
PAH concentrations at the property exceed Table 3 standards for residential/parkland
land use.

Metals contamination at the site was observed in three general areas as shown on
Figure 4: (1) an area consisting of typically elevated arsenic, cadmium, copper, lead
and zinc, concentrations in the shallow fill (Area M1); (2) an area consisting of
typically elevated copper and zinc concentrations in the fill and soil (Area M2); and (3)
an area consisting of soil with elevated concentrations of various metals, including
cadmium, copper and zinc (Area M3).

Based on the delineated areas and depths from the drilling program, the total volume of
metals impacted soil on the Site is estimated to be approximately 5,100 m’.

Concentrations of total petroleum hydrocarbons and PAH above the Table 3 standards
for residential/parkland land use are present in the soils on the western side of the
former UST excavation. The estimated volume of petroleum hydrocarbon and PAH
impacted soil in this area is approximately 125 m”.

Concentrations of total petroleum hydrocarbons above the Table 3 standards for
residential/parkland land use are present in the vicinity of BH16. It appears that BH16
may have encountered a historic pit, or possibly an impacted granular layer originating
from another source. The extent of the petroleum hydrocarbon at BHI16 is not known.
Further subsurface delineation would be required to confirm the extent of the impacted
soil.

Given the proposed re-development land-use, the optimum remedial approach is for
removal and off-site disposal of the impacted material. Based on the estimated volumes
noted above and an assumed volume of 600 m® for the impacted soil around BH16, the
estimated cost to excavate and dispose of the impacted soil from the Site is
approximately $458,000 excluding GST.
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Based on the study findings, the following recommendations are provided.

»  The impacted soils should be remediated before site re-development.

»  Additional sampling and testing should be completed in the vicinity of BH16 in order to
delineate the area and volume of petroleum hydrocarbon impacted soil in this area.
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1.0 INTRODUCTION

1.1 BACKGROUND

Jagger Hims Limited was retained by the City of Brantford to carry out a literature review
and supplemental delineation program at the property at 17 Sydenham Street. The property
at 17 Sydenham Street (Site) in the City of Brantford is approximately 0.8 hectares

(8400 m?) in size and is located north of the intersection of Sydenham and Pearl Streets.

The Site was formerly occupied by the Crown Electrical Manufacturing Co. (Crown
Electric). Crown Electric occupied the Site since it was first developed in approximately
1910. The original factory was erected in about 1910 and Crown Electric made various
subsequent additions to the original factory building. Other subsequent improvements to
the Site included an underground storage tank for fuel oil and a Quonset hut near the
southern property boundary. The building footprint with the various additions is shown on

the Site Plan, Figure 1.

The Site was used for industrial activities since 1910, including steel foundry operations,
metal machining, metal plating, metal soldering and manufacturing, metal finishing and
painting, metal grinding, and tire recycling. Properties adjacent to 17 Sydenham Street
also had a long history of industrial activities, including coal storage, manufacturing of
roofing materials, refrigeration manufacturing (painting, spraying, welding and assembly},

and asphalt and emulsion production.

A fire at the Site in May 2004 rendered the buildings structurally unsafe and so they were
demolished and removed. It is understood that the fire destroyed a tire storage facility,

located at the southern side of the Site, identified on the Site Plan as Building No. 10.

A number of environmental assessment and studies have been completed at the Site since

1994, including a Phase I and II Environmental Site Assessment (February 2005), an
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Underground Storage Tank Removal Program (July 2005), and a Delineation of
Contaminated Soils Program (November 2005). These studies have established that soils
beneath the site are contaminated variously with heavy metals, polycyclic aromatic

hydrocarbons (PAH) and petroleum hydrocarbons,

The Site is currently owned by the City of Brantford and it is understood that the City
wishes to redevelop the property as a multi-unit residential property. As part of the
redevelopment plan, the City requires confirmation of the site conditions and a refinement

of the potential remediation costs.

1.2 OBJECTIVES AND SCOPE

The primary objectives of the literature review and supplemental delineation program are

as follows:

» Review the available reports for the Site to identify the various site activities, the
environmental concerns, and the actions taken. Also, review and evaluate the
previous delineation program results.

» Conduct an appropriate subsurface investigation and sampling program in order to
better delineate the extent of soil contamination on the site in conjunction with the
previous delineation program results.

» Provide an updated estimate of the potential remediation costs.

The study consisted of a field and office component. The field components included a
subsurface investigation and sampling program. The office component included a review

of available data, and report preparation.
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.3 METHODOLOGY

The work program completed for this study included three main components: 1)
background review of available reports; 2) subsurface investigation and soil sampling

program; and 3) data assessment and evaluation of remediation costs.

i) Background Review
A review of the following historic reports was completed prior to completion of the

subsurface investigation.

¢ AMEC Earth & Environmental. 2005. Phase I and II Environmental Site
Assessment: Former Crown Electric Site, 17 Sydenham Street, Brantford, Ontario.

e AMEC Earth & Environmental. 2005. Underground Storage Tank Removal
Program, 17 Sydenham Street, Brantford, Ontario,

e AMEC Earth & Environmental. 2005. Delineation of Contaminated Soils Program:

Former Crown Electric Site, 17 Sydenham Street, Brantford, Ontario.

The following documents were received from the City after the subsurface investigation
was completed. The reports were reviewed and environmental concerns highlighted for

possible future action.

e McGlone & Associates Ltd. 1994. Level One Environmental Site Assessment, 17
Sydenham Street, Former Crown Electrical Manufacturing Co., City of Brantford.

o ESG International Inc. 2000. Environmental Screening — City of Brantford.

o Geomatrix Consultants and Engineers Inc. 2004. Environmental Site Investigation

Report: Tire Connection Facility, Brantford, Ontario.

ii) Subsurface Investigation and Soil Sampling
Prior to start of the subsurface investigation, Jagger Hims Limited staff inspected the Site

and identified the preferred borehole locations based on historical property use, and the
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areas of concern identified in the previous reports, Utility and service clearances at all the

borehole locations were cleared prior to drilling.

A total of twenty-nine boreholes were advanced on the site using a track-mounted, direct
push drill rig provided by Profile Drilling of North York, Ontario. Borehole locations,
designated BH1 through BH29, are shown on Figure 1. Boreholes were advanced to a
maximum depth of 3.7 m below grade. Continuous soil samples were collected from the
fill material and native soil. Soil samples were described in the field by Jagger Hims
Limited staff, and observations were recorded in a dedicated field book. Completed
boreholes were backfilled with bentonite to form a low permeability barrier and to restore

original Site conditions. Borehole logs are provided in Appendix A.

Soil samples were warmed to room temperature and then screened for total organic vapours
with a photo-ionization detector (PID), calibrated to isobutylene. Soil samples were
selected for laboratory testing based on PID measurements, visual and olfactory
observations, and previous analytical results in that area. Representative samples were
placed into laboratory-prepared containers and stored on ice until received by the

laboratory.

A total of thirty-nine (39) soil samples were submitted to Accutest Laboratories Ltd. of
Nepean, Ontario for chemical analysis. It is noted that Accutest Laboratories is accredited
by SCC/CAEAL for the parameters of concern. Based on historic land use and the findings
of previous investigations, soil samples were tested for the presence of metals, BTEX
(benzene, toluene, ethylbenzene, and xylenes), petroleum hydrocarbon fractions (F1 to F4)

and polycyclic aromatic hydrocarbons (PAH).

Based on the laboratory results, a composite sample of contaminated soil was submitted for
testing of leaching potential (TCLP), as per Ontario Regulation 550, to classify the waste

for final disposal.
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iii) Data Assessment and Evaluation of Remediation Costs

The Site is not within an environmentally sensitive area and there is greater than two
metres of overburden over the bedrock. Also, the site and surrounding areas are
municipally serviced. As such, the soil chemical results were compared to the Ministry of
the Environment’s Soil, Ground Water and Sediment Standards for use under Part XV.I of
the Environmenial Protection Act (O. Reg. 153/04, March 2004), Table 3: Full Depth
Generic Site Condition Standards in a Non-Potable Ground Water Condition for a

residential land use, coarse textured soils.

Based on the chemical results of the soil and fill testing, areas and volumes of
contaminated material were estimated. Remediation options were discussed and realistic

costs for the soil remediation were prepared.
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2.0 LITERATURE REVIEW

Based on our review of the previously noted reports, the following main observations are

noted:

» The tire fire in May 2004 prompted a site investigation at the Site, conducted by
Geomatrix Consultants on behalf of Tyre Connection Facility, pursuant to a Ministry of
Environment (MOE) Order. The Geomatrix Environmental Site Investigation report
focussed on potential PAH contamination in the south-west corner of the property
resulting from the tire fire. PAH contamination was not found in the soil, however,
several PAH parameters exceeded Table 3 standards for groundwater in 2004,
Subsequent analysis of a groundwater sample from Geomatrix monitoring well MW1,
collected by AMEC in 2005, determined PAH levels in the groundwater were below the
respective Table 3 standards. However, there may be existing PAH contamination

present in the groundwater in the vicinity of the Site.

» The AMEC Underground Storage Tank Removal Program report noted that following
excavation of the tank and associated soil, confirmatory sampling results exceeded
Table 3 standards along the western wall of the excavation for TPH (F1 to F4) and PAH
(benzo-a-pyrene). The results of analysis for waste characterisation, leachate quality
criteria (TCLP Analysis as required under O.Reg.558/00) are not provided. Thus,
further excavation of petroleum and PAH contaminated soils in this area would likely

be a component of any remediation program.

» The AMEC Delineation of Contaminated Soils Program identified three arcas of
contamination and provides an estimated cost for remediation. Back-up information
and rationale for the contaminant areas provided in the report are not provided and the
specific volumes cannot be reproduced. As well, the remedial costing is based on

several assumptions that need to be verified.
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In additions to the main observations above, a couple other points of interest are noted:

» The Phase I and II Environmental Site Assessment (ESA) report prepared by AMEC
indicates that the 1969 Property Underwriters Plan shows a 37,854 L (10,000 gallon)
underground storage tank (UST) located on the eastern portion of the Site. The report
also indicates that the 1965 Fire Insurance Plan (FIP) shows an underground fuel oil
storage tank [ocated in the northeastern portion of the Site. It is not clear whether these
tanks are the same or if there were two separate tanks. One tank was removed as part of

the AMEC Underground Storage Tank Removal Program.

» The Phase I and 1I ESA report indicates that during the designated substance survey
completed in December 2004, two pits located in the southern and western portion of
the Site buildings were observed to contain oily water and debris. The actual locations
of these pits were not provided and could not be verified. However, during the Phase I

ESA site inspection, these pits had been filled with construction debris (bricks).

The results of chemical analyses from the historic soil testing at the Site are appended in

Tables B-3 to B-5 in Appendix B.
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3.0 FINDINGS

3.1 FIELD OBSERVATIONS

The property at 17 Sydenham Road is generally flat with a small basin or swale located at
the southwestern corner of the property. The property is currently vacant and the buildings
have been removed. However, the building floor slabs and footings remain more or less

intact. Figure 1 identifies the buildings and their approximate dates of construction.

The surrounding properties are serviced by municipal water supply and sewer.

Based on the drilling results, most of the Site is underlain by fill material. Fill materials on
the site are varied, and include construction debris, re-deposited sand and discoloured silts.
Native soil consists mainly of sand and silt, with occasional gravel layers. Groundwater
was not encountered in any of the boreholes drilled. Geologic observations are provided

on the borehole logs in Appendix A.

3.2 CHEMICAL RESULTS

The results of soil sample analysis are provided in Appendix B. Chemical concentrations
in the sampled soil are compared to the Table 3: Full-Depth Generic Site Condition
Standards in a Non-potable Ground Water Condition for residential and parkland land use
in the Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the
Environmental Protection Act (June 2004). As the soils encountered at the site are

generally coarse-grained, the standards for coarse-grained soil have been applied,
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3.2.1 Metals

A total of thirty-one soil samples were submitted to the laboratory for metals analysis from
the boreholes shown on Figure 2, identified as JHL boreholes. Historic metals sampling

locations are also shown on Figure 2,

The chemical results for metals in the soil are summarized in Table B-1, Appendix B.
Criteria from Table 3 of the Ministry of the Environment’s Soil, Ground Water and
Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act (June
2004) for residential and parkland use are also provided on Table B-1. The laboratory

reports of analyses are also provided in Appendix B.

In general, metals concentrations in the soil samples tested typically complied with
respective Table 3 Standards. However, concentrations of metals in exceedance of the
Table 3 Standards were measured in eleven of the thirty-one soil samples tested. A

summary of the metals exceedances is provided below

PARAMETER TABLE 3 BH4 BHS BH6 BH7 BH8 | BH10 | BH17 | BH17 | BH20 | BH35 | BH28
STANDARD | 0-12m | 0-1.2m [ 0:t.2m 0-1.2m | 0-1.2m 1.224m | 0-1.2m 12-24m | &-12m 0-1.2m 0-1.2mn

Antimony 13 19 22

Arsenic 20 39.6 95.0 26.5

Cadmium 12 329 14.8 43.4

Copper 225 3610 2650 2180 4930 274

Lead 200 205 337 %07 _

Zing 600 1430 1530 1080 1370 704 746 821

All concentrations are in pgfg.

The majority of the metals exceedances were for copper and zinc, with fewer exceedances
of cadmium, lead, arsenic and antimony. It is noted that these were the majority of metals
with exceedances from previous studies. However, beryllium, chromium, hexavalent
chromium, nickel, and silver concentrations also exceeded the Table 3 Standard in one or

two historic sample results.
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3.2.2 BTEX, Petroleum Hydrocarbons and PAH

A total of eight (8) soil samples were submitted to the laboratory for analysis of BTEX,
total petroleum hydrocarbon (fractions F1 to F4) and PAH parameters from the locations
shown on Figure 3. It is noted that the locations of boreholes sampled for hydrocarbon and

PAH parameters as part of previous investigations are also shown on Figure 3.

The chemical results for BTEX, total petroleum hydrocarbons and PAHs in the soil are
summarized in Table B-2, Appendix B. Criteria from Table 3 of the Ministry of the
Environment’s Soil, Ground Water and Sediment Standards for Use Under Part XV.I of the
Environmental Protection Act (June 2004) for residential and parkland use are also
provided on Table B-2. The laboratory reports of analyses are also provided in

Appendix B.

BTEX and PAH parameter concentrations in the soil samples tested complied with the

respective Table 3 Standards for residential/parkland use.

In general, the detected concentrations of total petroleum hydrocarbons were below the
respective Table 3 Standards. The exception is noted at BH16, in which concentrations of
F3 petroleum hydrocarbon exceeded the Table 3 standard for residential/parkland use. The
hydrocarbons present in the soil sample at BH16 resemble oil and fuel oil. Petroleum
hydrocarbon fractions F3 and F4 were detected at concentrations below the Table 3
Standard in BH12 and BH14 in the area of the former UST and in BH24, which is located

between the former locations of building No.7 and building No.10.
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4.0 ASSESSMENT OF RESULTS

Based on the results of the supplemental delineation program at the Site and the historic
sampling results, there are five (5) main areas on site with soil with concentrations above

the MOE Table 3 standard.

»  Metals contamination with typically elevated arsenic, cadmium, copper, lead and zinc,
concentrations identified as area M1 on Figure 4.

>  Metals contamination with typically elevated copper and zinc concentrations in the
castern portion of the property, identified as Area M2 on Figure 4

> A small area of metals contamination with various elevated metals concentrations
(cadmium, copper, zinc) located in the southern portion of the property, identified as
Area M3 on Figure 4.

»  The western side of the tank excavation area for the former underground storage tank.
This area is shown on Figure 5.

»  An un-delineated area of petroleum hydrocarbon impacted soil/fill in the vicinity of

BH16, as shown on Figure 5.

The delineated areas of contaminated soil mentioned above are shown on Figure 4 and
Figure 5. It is noted that the delineated areas of contaminated soil are estimated based on
the chemical results from the current study and from previous investigations, as well

inferred land use from past operations.

When delineating areas, standard industry practice is to extend area of impacted soil to the
next clean adjacent sample result. However, in some areas, where data was limited,
assumptions and judgments were used in the delineation. The impacted soil areas are

further discussed in the following sections.
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4.1 METALS IMPACTED SOIL

Metals contamination at the site was observed in three general areas. Area M1, as shown
on Figure 4, consists of typically elevated arsenic, cadmium, copper, lead and =zinc,
concentrations in the shallow fill mainly beneath former buildings No.l, No.7, No.§ and
ELL, and in the soil/fill located in the open area just south of the ELL building. This area

2. The metals impacted

of metals impacted soil is estimated to be approximately 2,200 m
soil in this area is relatively shallow, with elevated results down to approximately 1.5 m

depth.

The soil samples from boreholes just outside of these buildings to the northwest (BH1,
BH2 and BH3), and in building No. 1 (BH102, BH16 and BH9) had metals concentrations
that complied with the Table 3 Standards. As such, it is inferred that the metals
contamination in Area M1 may be associated with the past operations within the specific
buildings, It is assumed that the area of metals impacted soil to the south of the ELL
building (part of Area MI) may be related to spills or dumping of the electro-plating

solutions on the ground.

Area M2 as shown on Figure 4 consists of typically elevated copper and zinc
concentrations in the fill and soil beneath former buildings No.4 and No.6. This area is
estimated to be approximately 600 m®>. Metals contamination in this area was found in both

shallow and deeper soil samples, down to 2.5m.

Area M3 as shown on Figure 4 consists of soil with elevated concentrations of various
metals, including cadmium, copper and zinc, located between buildings No.7/ELL and
No.10 in the southern portion of the property. The metals contamination in this area is
spatially variable but likely shallow only to about 1.5m depth. This area of metals

impacted is estimated to be approximately 200 m?,
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Based on the delineated arcas and depths noted above, the estimated volume of metals
impacted soil in Area M1 (2,200 m® x 1.5 m), Area M2 (600 m? x 2.5 m) and Area M3
(200 m? x 1.5 m), is approximately 3,300 m’, 1,500 m® and 300 m’ respectively. Thus the

total volume of metals impacted soil on the Site is estimated to be approximately 5,100 m”.
4.2 PETROLEUM HYDROCARBON AND PAH IMPACTED SOIL

Two areas of contamination are identified on Figure 5. Confirmatory soil samples
collected at the time of underground storage tank removal (AMEC July 2005) indicated
petroleum hydrocarbon and PAH concentrations in the excavation sidewall that exceed
Table 3 standards for residential/parkland uses. Based on the recent drilling results, the
estimated area of petroleum hydrocarbon and PAH impacted soil along the western side of
the former UST is assumed to be approximately 50 m?, with a corresponding depth of
approximately 2.5m. Thus, the volume of petroleum hydrocarbon and PAH impacted soil

in this area is estimated to be approximately 125 m*.

The soil sample from BHI6 indicated the presence of elevated petroleum hydrocarbons,
resembling oil and fuel oil. The petroleum hydrocarbon impacted material was
encountered in a gravel layer at a depth of approximately 3.3 to 3.7 m below grade. The
granular layer was overlain by about 2.4 m of sand and 1.9 m concrete gravel and brick fill.
Based on the results, it appears that BH16 may have encountered a historic pit, or possibly
an impacted granular layer originating from another source. It is noted two pits containing
oily water and debris were observed early on by AMEC staff, though the location was not
recorded. Also, there is uncertainty about the possible presence of a second historic UST

in the northeastern portion of the Site.

The extent of the petroleum hydrocarbon at BH16 is not known. The area of contamination
may be local if its source is from within the pit itself, or it may be widespread if the
petroleum hydrocarbon tracked along a footing wall to the BH16 area. Further subsurface

delineation would be required to confirm the extent of the impacted soil.
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For costing purposes, the arca of petroleum hydrocarbon impacted soil in the vicinity of
BH16 is assumed to be 100 m® to a depth of 5 m. Thus the approximate volume of

impacted soil is estimated to be 500 m®.

4.3 REMEDIAL OPTIONS

A composite sample of the impacted soil from the Site was submitted to the laboratory for
analysis of leaching potential (TCLP). The results of the TCLP analysis are appended in
Appendix B and are compared to the criteria set out in Schedule 4 (Leachate Quality
Criteria) of Regulation 558/00. The results indicate that the soil may be classified as non-

hazardous waste and be disposed of at a licensed non-hazardous landfill facility.

As the soils is characterised as non-hazardous waste, there are basically two options for
managing the metals impacted soil; 1) excavate and dispose of the material off-site; and 2)
leave the material on site and complete a Risk Assessment (RA). Excavation and disposal
of the impacted material is generally more costly, but the clean-up is relatively quick and if
completed to the appropriate Standards there are no restrictions on re-development land-
use. Completion of an RA may be less costly, but generally takes longer. Also, if an RA is
completed, the allowable land-use for re-development is commercial or industrial. A

combination of these two approaches can also be used.

The options for managing the petroleum hydrocarbon and PAH impacted soil include
removal and off-site disposal and in-situ bioremediation. Given the relatively small
volume of petroleum hydrocarbon and PAH impacted soil in the area associated with the
underground storage tank removal (125 m®), it would probably most cost-effective to just

remove the material.

The volume of impacted soil around BH16 is presently not well defined. If the area is
wide-spread, in-situ bioremediation may be a more viable option, given the depth of the

material (3.7 m). However, this is a long-term solution (likely greater than 1 year) which
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may not fit in with the City’s plans. If, on the other hand, the impacted soil is relatively
local to the pit area then excavation and removal may be a more effective option for

managing the material.
4.4 REMEDIAL COSTS

For the purpose of providing remedial costs at 17 Sydenham Street in Brantford, we have

assumed several scenarios as discussed below:

i} Excavate and Remove All Impacted Soil

The estimated total volume of impacted soil to be removed from the Site is approximately
5,725 m® (5,100 m® of metals impacted soil, 125 m’ of petroleum hydrocarbon and PAH
impacted soil, and about 500 m?® of petroleum hydrocarbon impacted soil). It is noted that
much of the impacted area is currently covered with concrete floor slabs and footings and
asphalt pavement. This material would have to be removed in order to access the impacted

soil. The estimated volume of concrete and asphalt to be removed is approximately

500 m*.

It is assumed that an environmental consultant will be on site to oversee the clean-up of the
site, to complete the confirmatory sampling program, to document the site clean-up
activities and to prepare a Record of Site Condition. It is understood that the tipping fees
for disposal of non-hazardous soil and concrete/asphalt at the Mohawk Street Landfill in
Brantford is $30/tonne and $10/tonne, respectively. A cost estimate for excavation and
removal of the concrete/asphalt and the impacted soil was obtained from Cooper

Construction in the City of Brantford. These costs are provided below.

Based on the estimated volumes noted above, the estimated cost to excavate and dispose of
the impacted soil from the Site is approximately $458,000 excluding GST, as outlined

below.
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Item Unit Cost Estlm.ated Cost
Units
Remove Concrete and Asphalt
- Excavation & Transport £5.5/tonne 500 m’ $6,600
- Disposal $10/tonne {1200 tonne) $12,000

Subtotal $18,600

Remove Impacted Soil

- Excavation & Transport $4.8/tonne 5725 m’ $55,200
- Disposal $30/tonne (11,500 tonne) $345,000
Subtotal $400,200
Total Estimated Contractor Costs $418,800
Laboratory Cosis for Confirmatory Analyses Samples:
O.Reg.153 Metals $145 16 wall/10 floor $3,800
O.Reg.153 PAH and Petroleum Hydrocarbons $£365 8 wall/ 5 floor $4,800
Environmental Consultant Costs $30,000
TOTAL COST (excluding GST) $457,400

It is noted that this cost estimate does not include the replacement of clean fill into the
excavation. The estimated cost to bring in clean fill for the excavation is approximately
$86,000 ($15/m’). Also, the number of confirmatory samples noted above is based on the
arcas of the various excavations and the requirements set out in the MOE document
Guidance on Sampling and Analytical Methods for Use at Contaminated Sites in Ontario
(1996). During excavation, a rigorous field screening program should be implemented to
screen for organic vapour and combustible hydrocarbons, to ensure that complete removal

of PAH- and petroleum hydrocarbon-contaminated soils is achieved.

It is noted that this cost is based on the assumed volume of petroleum hydrocarbon
impacted soil at BH16. Additional sampling and testing should be completed in this area to
delineate the area and volume of impacted soil. An estimated cost to complete a soil
sampling program in this area is $13,500 excluding GST. This cost includes engineering

costs, the drilling contractor and laboratory costs.
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Based on the re-development plan provided, townhouse units 1 to 9, 11 and 17 are partially
located within the area excavated for the soil clean-up. Depending on the depth of
excavation required for these units, the clean-up activities may result in reduced
construction cost. However, the road into the complex is also located within the likely

excavation area. As such, engineered fill to build up the road way be required.

i) Excavate and Remove Hydrocarbon & PAH Impacted Soil and Complete an RA

Based on the proposed re-development plan, this option is not acceptable since it would not
allow for a residential land-use. However, general cost estimates are provided for

comparison purposes.

Based on drilling results, the assumed volume of petroleum hydrocarbon and PAH
impacted soil to be removed would be 625 m’. A small area of concrete floor siab would
still need to be removed (100 m®). It is noted that unit costs for the excavation and removal
would be higher because of the smaller volumes. The Risk Assessment (RA) costs are
estimated based on based our past experience and based on the current requirements under
Reg 153/04. It is noted that the RA may recommend engineering controls which will have

an unknown associated cost.

Based on the foregoing, the estimated cost to excavate and remove the hydrocarbon and
PAH impacted soil and complete an RA is approximately $203,000 excluding GST. As
note previously though, this cost does not include possible engineering controls that may

be required as an outcome of the RA.
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. Estimated
Item Unit Cost . Cost
Units
Remove Concrete and Asphalf
- Excavation & Transport $6.2/tonne 100 m® (240 tonne) $1,500
- Disposal $10/tonne $2,400 B
Subtotal $3,900
Remove Impacted Soil
- Excavation & Transport $5.5/tonne 625 m’ $6,900
- Disposal $30/tonne (1250 tonne) $37,500
Subtotal 544,400
Total Estimated Contractor Costs $48,300
Laboratory Costs for Confirmatory Analyses Samples:
0O.Reg.153 PAH and Petroleum Hydrocarbons $365 8 wall/ 5 floor $4,800
Environmental Consultant Costs for Clean-up
$150,000
and to complete the RA
TOTAL COST (excluding GST) $203,100
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the findings presented in this report, the following conclusions are provided.

> Based on the chemical results of the soils tested, metals, petroleum hydrocarbon and
PAH concentrations at the property exceed Table 3 standards for residential/parkland

land use.

» Metals contamination at the site was observed in three general areas: (1) an arca
consisting of typically elevated arsenic, cadmium, copper, lead and zinc,
concentrations in the shallow fill mainly beneath former buildings No.1, No.7, No.§
and ELL, and in the soil/fill located in the open area just south of the ELL building
(Area M1); (2) an area consisting of typically elevated copper and zinc concentrations
in the fill and soil beneath former buildings No.4 and No.6 (Area M2); and (3) an area
consisting of soil with elevated concentrations of various metals, including cadmium,
copper and zinc, located between buildings No.7/ELL and No.10 in the southern

portion of the property (Area M3).

> Based on the delineated areas and depths from the drilling program, the total volume

of metals impacted soil on the Site is estimated to be approximately 5,100 m’,

» Concentrations of total petroleum hydrocarbons and PAH above the Table 3 standards
for residential/parkland land use are present in the soils on the western side of the
former UST excavation. The estimated volume of petroleum hydrocarbon and PAH

impacted soil in this area is approximately 125 m’.

> Concentrations of total petroleum hydrocarbons above the Table 3 standards for
residential/parkland land use are present in the vicinity of BH16. It appears that BH16
may have encountered a historic pit, or possibly an impacted granular layer

originating from another source. The extent of the petroleum hydrocarbon at BH16 is
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not known. Further subsurface delineation would be required to confirm the extent of

the impacted soil.

> Given the proposed re-development land-use, the optimum remedial approach is for
removal and off-site disposal of the impacted material. Based on the estimated
volumes noted above and an assumed volume of 600 m® for the impacted soil around
BH16, the estimated cost to excavate and dispose of the impacted soil from the Site is

approximately $482,000 excluding GST.
Based on the study findings, the following recommendations are provided.
» The impacted soils should be remediated before site re-development.
» Additional sampling and testing should be completed in the vicinity of BH16 in order

to delineate the area and volume of petroleum hydrocarbon impacted soil in this area.

Prepared by
JAGGER HIMS LIMITED

g%\,\}m /\«ﬂ/// //7%

Bailey Walters, M.Sc. //»\ Dan Mohr, P.Eng.
Environmental Scientist Senior Engineer/Branch Manager
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6.0 QUALIFIER

This assignment is limited to a subsurface investigation and analysis of potential presence
of contamination at the selected borehole locations. During this investigation, Jagger Hims
Limited has relied on information obtained from sources as referenced in this report.
Verification of the accuracy or completeness of this third-party information was not

completed.

Site characterization was limited to the direct observation of visible and accessible
locations. Subsurface investigations, sampling, and laboratory analyses were completed as
documented in the report. Extrapolation of data between borehole locations assumes that
homogenous conditions exist between sampling locations, which may not be the case.
Therefore, it is not feasible to state conclusively, the subsurface conditions that may exist

between sampling locations.

The conclusions provided in this report reflect our best judgment in light of the information
available at the time of report preparation. Any use, which a third party makes of this
report, or any reliance on or any decisions to be made based on it, is the responsibility of
such third parties. Jagger Hims Limited accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this report.
Conclusions documented in this report do not apply to other land uses. It is understood
that site conditions, environmental or otherwise, are not static and that this report

documents site conditions at the time of the investigation (July 2006).

This report is prepared for the City of Brantford solely for its exclusive use in the
evaluation of the property located at 17 Sydenham Street in the City of Brantford, Ontario,
for residential/parkland uses only. Conclusions documented in this report do not apply to

other land uses.
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ACCUTEST LABORATORIES LTD.

REPORT OF ANALYSIS
Niagara Number: N6-0742

Client: Jagger Hims Ltd. Report Number: 2615231
Date: July 20, 2006
Attn:  Bailey Walters Date Submitted: July 18, 2006
Date Collected: June 30, 2006
Project: 01-080307.00
Lab Sample #: 477761
Matrix: SOIL
Sample ldentification: Sample was submitted in a soil jar labeled: BH 16
Test Method: The sample submitted was analysed as per MOE Regulation 347/558

Leachate Extraction Procedure.

Test Results
On sample as received

Parameter Units MDL MAC SAMPLE PASS/FAIL
Total Solids % 0.01
Flashpoint deg.C 15 >61
Total Petroleum Hydrocarbons ug/g 20
Oil & Grease ug/g 100

In Leachate Extract

Parameters Units MDL MAC SAMPLE| COCMPLIANCE
Arsenic mg/l 0.01 2.50
Barium mg/L 0.5 100
Boron mg/L 0.1 500
Cadmium mg/L 0.001 0.50
Chromium ma/L 0.01 5.00
Cyanide (free) mgiL 0.05 20.0
Fluoride mg/L 0.10 150
Lead mg/L .01 5.00
Mercury mg/L. 0.0001 0.10
Selenium mgiL 0.01 1.00
Silver mg/L 0.001 5.00
N-NO3 + N-NO2 mg/L 0.10 1000
PCBs mg/L 0.003 0.30
Uranium mgiL 0.01 10.0
Benzene mg/L 0.0005 0.50 <0.0005 PASS

MOL=method detection limit

MAC=maximum allowable concentration

Note: Benzene is analysed on Zero-Headspace Leachate Extract.

The sample is not classified as leachate toxic waste according to MOE Reg 347/558.

Approval:

Mina Nasirat

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax;{613)727-5222



ACCUTEST LABORATORIES LTD.

- REPORT OF ANALYSIS

Client: Jagger Hims Ltd. Report Number: 2615231
Date: July 20, 2006
Attn: Bailey Walters Date Submitted: July 18, 2006
Date Collected: June 30, 2006
Project: 01-060307.00
Lab Sample #: 477761
Matrix: SOIL
Sample Identification: Sample was submitted in a soil jar labeled: BH 16
Test Method: The sample submitted was analysed as per MOE Regulation 347/558

Leachate Extraction Procedure.

Test Results
In Zero-Headspace Leachate Extract

Volatile Paramters Units MDL MAC SAMPLE| COMPLIANCE
Carbon tetrachloride mg/L 0.0009 0.50 <0.0009 PASS
Chloroform mg/L 0.0005 10.0 <0,0005 PASS
Dichloromethane mg/L 0.004 5.00 <0.004 PASS
Monochlorobenzene mg/L 0.0002 8.00 <0.0002 PASS
1,2-Dichlorobenzene mg/L 0.0004 20.0 <0.0004 PASS
1,4-Dichlorobenzene mg/L 0.0004 0.50 <().0004 PASS
1,2-Dichloroethane mg/L 0.0007 0.50 <0.0007 PASS
1,1-Dichloroethylene mg/L 0.0005 1.40 <0.0005 PASS
Methy! ethyl ketone mg/L 0.020 200.0 <0.020 PASS
Tetrachleroethylene mg/L 0.0003 3.00 <(.0003 PASS
Trichloroethylene mg/L 0.0003 5.00 <0.0003 PASS
Vinyl Chloride mg/L 0.0005 0.20 <(.0005 PASS

In Leachate Extract

Parameter Units MDL MAC SAMPLE| COMPLIANCE
Aldicarb mg/l. 0.0056 0.90
Aldrin + Dieldrin mg/L 0.0005 0.07
Atrazine + N-dealkylated met. mg/L 0.001 0.50
Azinphos-methyl mg/L 0.005 2.00
Bendiocarb ma/L 0.002 4.00
Benzo(a)pyrene mg/L 0.0008 0.001

MDL=method detection limit
MAC=maximum allowable concentration

The sample is not classified as leachate toxic waste according io MOE Reg 347/558.

Approval:

Mina Nasirai

148 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222



ACCUTEST LABORATORIES LTD.

REPORT OF ANALYSIS
Niagara Number: NB-0741
Client: Jagger Hims Ltd. Report Number: 2615230
Date: July 20, 2006
Attn:  Bailey Walters Date Submitted: July 18, 2006
Date Collected: June 30, 2006
Project: 01-060307.00
Lab Sample #: 477760
Matrix: SOIL
Sample Identification: Sample was submitted in two soil jars composited and [abeled:

BH4-BH5 Composite.

Test Method: The sample submitted was analysed as per MOE Regulation 347/558
Leachate Extraction Procedure.

Test Results
On sample as received

Parameter Units MDL MAC SAMPLE PASS/FAIL
Total Solids % 0.01
Flashpoint deg.C 15 >61
Total Petroleum Hydrocarbons uglg 20
Qil & Grease ug/g 100

In Leachate Extract

Parameters Units NMDL MAC SAMPLE COMPLIANCE
Arsenic mg/L 0.01 2.50 <0.01 PASS
Barium mg/L 0.5 100 <0.5 PASS
Boron mg/L 0.5 500 <0.5 PASS
Cadmium mg/L 0.001 0.50 0.022 PASS
Chromium mg/L. 0.05 5.00 <0.05 PASS
Cyanide (free) mg/L 0.05 20.0
Fluoride mg/L 0.10 150
Lead mg/L 0.01 5.00 0.94 PASS
Mercury mg/L. 0.0001 0.10 <0.0001 PASS
Selenium mg/L 0.01 1.00 <0.01 PASS
Silver mg/L 0.001 5.00 <0.001 PASS
N-NO3 + N-NO2 mg/L 0.10 1000
PCBs mg/L 0.003 0.30
Uranium mg/L 0.01 10.0 <0.01 PASS
Benzene mgfL 0.0005 0.50

MDL=method detection limit

MAC=maximum allowable concentration

Note: Benzene is analysed on Zero-Headspace Leachate Extract.

The sample is not classified as leachate toxic waste according to MOE Reg 347/558.

Approval:

Ewan McRobbie

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(813)727-5692 Fax:(613)727-5222








