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1. Introduction

Kewen Environmental Limited was retained by The City of Guelph to conduct a Phase I
environmental site assessment of the Baker Street Parking Lot in downtown Guelph (Figures
1 and 2).

The assessment was conducted in accordance with CSA Standard Z768-94 (April 1994) and
included -

a) records review

b) site visit

¢) an interview with the City

d) evaluation and reporting of information.

The assessment was conducted to assess whether actual or potential contaminants might be
present on-site and might need to be considered in future redevelopment plans for the site.
No additional tasks or special enhancements were included. No assessment of compliance
with environmental regulations was conducted. The following assessment documents site
conditions on March 7, 2001 and provides overall conclusions concerning environmental
contamination.

2. Records Review
The records reviews included -

a) a 1999 lot plan survey prepared by BSR&D Ontario Land Surveyors

b) an electronic land titie search by Teraview

¢} IAO fire insurance records (1907, 1946, 1960)

d) various background documents from the City files

¢) historical maps at the City of Guelph Library

f) environmental database search by Southam Inc’s EcoLog ERIS for a radius of 0.35 km
around the property including -

Ont. Waste Generators Summary (Reg. 347)

Ont. Underground Storage Tanks

Ont. Certificates of Approval

Ont. Compliance and Convictions

Occurrence Reporting Information System (ORIS)
Ontario Pesticide Register

Anderson’s Waste Disposal Sites (Ont)

Scotts Manufacturing Directories (Ont)

Ont. Water Well Information System

3. Site Visit and Interview

A site inspection was conducted on March 7, 2001 by Mr. Thom Kewen. Prior to the
inspection, Mr. Kewen met with Mr. T. Hearn, Assistant Director of Works to discuss

Kewen Environmental Limited
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background information. A walkover of the parking lot was conducted after the interview. A
series of photographs documenting site conditions and surrounding neighbourhood are
included in Appendix A.

4. Findings

4.1 Site Description and Surroundings

The Baker Street Parking Lot is a triangular shaped piece of land approximately 0.8 ha in
size. It is located in the downtown core of Guelph and is bounded by Baker Street to the
west, Chapel Lane to the south and an unnamed service lane to the northeast.

The lot was originally designated as the “Burying Grounds”, Registered Plan 8, Canada
Company Survey. The current legal Property Identification Number (PIN) of the lot is
71287-0038 with a small block known as 71287-0058 (Appendix B). The latter block was

previously owned by the Board of Light and Heat Commissioners.

The main entrance and cashier station are located mid way along Baker Street. Patrons may
also enter near the southeast corner and mid way along the northeast perimeter. The lot
presently includes 240 parking spaces and is surrounded by a steel guard rail fence. The site
is covered with asphalt and surface drainage is directed to several storm water catch basins.
At the time of the site inspection, the parking lot surface was in generally good condition
with some surface cracks and typical staining from car parking.

There are several commercial establishments on the west side of Baker Street. The Knox
Presbyterian Church, the Chalmers United Church and several commercial stores back onto
Chapel Lane but front onto Quebec Street. The unnamed service lane to the east of the
parking lot provides rear access to a Canada Postal Service Office, a theater, a bank and
numerous stores which front onto Wyndham Street North, There was private parking and
numerous disposal bins along the back of these establishments.

4.2 Site History

During the early years of Guelph, the site was a public burying ground. Internment was no
longer permitted after 1853 and the cemetery and badies were eventually moved to the Union
Cemetery located near Woolwich and Woodlawn Roads. For some time afterwards, the
former burying grounds were surrounded by a stone wall and used as a public park.

Some time later, Baker Street was created along the west side of these grounds and
commercial establishments were developed along both sides of the street. Fire insurance
maps (Appendix C) indicate that the north-central portion of the site was occupied by the
Steele’s Wire Spring Ltd from at least 1907 to the early 1960s. The main building was a two
storey brick building. The manufacturing activities including “japanning” and heat treating
were conducted in the northeast corner of the building. The machine shop was also located
in this area. There were various outside sheds to store wood, coke and oil, especially in the
earlier years of plant activities.

Kewen Environmental Limited
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Over this period, the southwest corner of the site was occupied by the Guelph Curling Club
which was commontly referred to as the Victoria Rink. The first story of this building was
apparently brick. The upper storey was made of wood and cladding.

From at least 1946 to the early 1960s, the intervening grounds were used for bowling greens.
A small block of land near the southeast corner of the Steele’s lands was used for some time
by the Board of Heat and Light Commissioners and Guelph Hydro. The 1960 fire insurance
map shows transformers located on this block.

During the 1960s, the buildings on-site were demolished and the site was developed into its
present use. Historical land use around the site has been primarily commercial. There was a
variety of small manufacturers, wood working, auto servicing, a bakery and a creamery along
the west side of Baker Street. Some additional commercial redevelopment has occurred since
the 1960s including two high rise apartment buildings along Baker Street

The City is considering redevelopment of the Baker Street Parking Lot to include multistorey
building(s) and expanded parking. Three development scenarios have been suggested by the
City Committee (Appendix D). Parking may include subsurface or above ground facilities.
The development must comply by-law regulations relevant to Central Business Zones CBD.1
or CBD.2.

4.3  Current Site Conditions

Soils and Drainage

Regional geology mapping suggests that the site and surrounding neighbourhood was
originally underlain by fine-grained glacial soils known as till (Ontario Geological Survey,
1980). More granular materials may exist closer to the flanks of the nearby Speed River.
Based on previous land use, the site is now highly disturbed and likely contains considerable
amounts of fill.

The depth to the water table and the overall direction of shallow groundwater flow are not
documented. Shallow groundwater may flow towards the nearby Speed River (about 100 to
200 m to the northeast of the site) but might also be locally affected by underground utilities
or sewers. There are no municipal water wells in the immediate area.

Site Activities

A cashier station is located at the main entrance and consists of a small brick building with
tar and stone roof. The site is a public parking lot and is restricted from large commercial
vehicles. Storage or handling of fuels or wastes is not permitted. There are no record in
MOE files of any spills or adverse conditions having occurred on-site (Appendix E).

The nature and quality of soils and groundwater on-site is not known. It is possible that some
poor quality soil may exist from former commercial operations on-site and within the small
area used by the Board of Heat and Light Commissioners and Guelph Hydro. Waste
generator records for this area indicate that Guelph Hydro operated an electric system on-site
which generated alkaline metal wastes and oil skimmings.
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Adjacent Sites
The government record search by EcoLog ERIS did not identify any records pertaining to the

Baker Street parking lot (Appendix E). It identified 50 records within 350 m of the parking
lot. These records refer to commercial activities along Yarmouth, Baker, Quebec and
Wyndham Streets and mainly include waste generator information. The commercial wastes
principally include print shop solvents, photo processing liquids, dry cleaning solvents, waste
oils and medical lab wastes. There are an additional 556 records from 350 m to 2 km away
from the site but these are not relevant to the present assessment. Surrounding land uses are
not likely to cause environmental effects on the church lot.

5. Conclusions

Based on the information obtained during this Phase [ site assessment, it is concluded that -

a) The Baker Street Parking Lot was constructed during the 1960s. It was used as a public
burying ground until the mid 1800s. Following relocation of the cemetery, it was used as
a public park and portions were then used by the Steele’s Wire Spring Ltd, the Victoria
Curling Club, the Board of Heat and Light Commissioners and Guelph Hydro.

b) The site is now highly disturbed and likely contains considerable amounts of fill.

¢) There are no record in MOE files of any spills or adverse conditions having occurred on-
site. The nature and quality of soils and groundwater on-site is not known. It is possible
that some poor quality soil may exist from former commercial operations on-site and
within the small area used by the Board of Heat and Light Commissioners and Guelph
Hydro.

Based on this Phase | environmental site assessment, it is likely that some contamination
likely exists on-site from previous land uses. It would be prudent to conduct subsurface
sampling to visually inspect this fill and to conduct basic chemical analysis of this material.
This investigation could be jointly conducted with any preliminary engineering work that
may be done on site.

6. Limitations

This Phase | environmental site assessment was prepared by T. Kewen of Kewen
Environmental Limited. His qualifications to conduct this environmental assessment are
outlined in Appendix F.

This Phase 1 environmental site assessment was prepared for the exclusive use of The City of
Guelph and is intended to identify any actual or potential contamination associated with the
current Baker Street Parking Lot. Any use which a third party makes of this report, or any
reliance on or decisions to be made on it, are the sole responsibility of the third party. Kewen
Environmental Limited disclaims any responsibility of consequential financial effects on
transaction property values, or requirements for followup actions or costs.

The report is based on information obtained during the course of the present environmental
site assessment. It is based on the condition of the property at the time of the site visit on

Kewen Environmental Limited
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March 7, 2001 supplemented by other information referenced in this report. No soil, water,
liquid, gas, product or chemical sampling or analytical testing at or in the vicinity of the
subject property was conducted.

In evaluating the property, Kewen Environmental Limited has relied in good faith upon
information provided by The City of Guelph and EcoLog ERIS. Kewen Environmental
Limited has assumed that the information provided is factual and accurate. Kewen
Environmental Limited accepts no responsibility for any deficiency, misstatement or
inaccuracy contained in this report as a resuit of omissions, misinterpretations or fraudulent
acts of persons interviewed or contacted.

Respectfully Submitted,
KEWEN ENVIRONMENTAL LIMITED

’*rébf@,av

Thom Kewen, M.Sc.

Kewen Environmental Limited
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Appendix A

Photographs From Site Inspection
(Kewen Environmental Limited)
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Appendix B

Land Title Search
(Teraview)
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Appendix C

Historical and Fire Insurance Maps
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Appendix D

Potential Development Scenarios
(City of Guelph Background Document — Dec 1998)



Appendix 6
Underground Parking Option

Preliminary Concept
Underground Parking

Total area including laneway,
apace between buildings and
Iafieway and Baker Sireat parking
area is approximately 3.66 acres

I+» .+ +1 Polential above ground bullding
i Lol:! placament, two mixed use and
i one 4 storey parking structure

SR
......

.....
.....

.....
.....
ooooooo
.....

| Note: achieved 445 parking
spaces in
one underground leve!

Baker Street Redevelopment Background Report 24



Appendix 7
Free Standing Building Option

5 BAKER STREET
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Appendix 8

Integrated Building Option

| BAKER STREET

CONCEPT #2
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1450 Don Mill Road,

Don Mills, Ontario, M3B 2X7
Phone: (416) 442-2105

Fax: {416) 442-2917
www.ecologeris.com

Environmental Risk Information Services Ltd.

Site: Baker St. Parking Lot
Baker St. and Chapel Lane
Guelph ON

Client: Thom Kewen

Kewen Environmental Ltd
9 Bayberry Street
Stouffville ON L4A 7Z1

ERIS Project #: FO/20010314004

Date: March 19, 2001

ECOLOG ERIS / SOUTHAM INC. DISCLAIMER

The information contained in this report has been produced by EcoLog Environmental Risk Informatior Services
Ltd using various sources of information, including information provided under licence by the Ontario Ministry of
the Environment. Although EcoLog ERIS / Southam has endeavoured to present you with information that is
accurate, EcoLog ERIS / Southam disclaims, except as set out below, any and all liability for any errors, omissions,
or inaccuracies in such information and data. whether attributabie to inadvertence or otherwise, and for any
consequences arising therefrom. Liability on the part of Ecol.og ERIS / Southam is limited to the monetary value
paid for this report. The report applies only to the address specified on the cover of this report, and any alterations
or deviation from this description will require a new report. This report and the data contained herein does not
purport to be and does not constitute a guarantee of the accuracy of the information contained herein and does not
constitute a legal opinion nor medical advice. This report is solely intended to be used to focus further
investigation and is not intended to replace a full Phase 1 Environmental Site Assessment. No page of this report
should be used without this cover page, this disclaimer and the project property identifier.

COPYRIGHT NOTICE

The contents of this Service are protected by copyright. Copyright in the Service is owned by Southam Ine,
Copyright in environmental data provided by the Province of Ontario is owned by Ontario and copyright in data
obtained from other sources is owned by Southam or its licensors. The Service and its contents may not be copied
or reproduced in whole or in any substantial part without prior written consent of the relevant copyright owner(s).
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Section i

Environmental Risk Information Services Ltd.

Environmental Risk Information Services Ltd. (EcoLog ERIS) is an environmental database and information
service company. Our clients include consulting and engineering firms, banks, law firms, real estate firms and
other organizations concerned with environmental information concerning property and due diligence
investigations.

EcoLog ERIS specializes in providing environmental and historical information compiled from government and
— private source records. To assist in meeting the Canadian Standards Association (CSA) Standard Z768-94 Phase
; 1 Environmental Site Assessment, EcoLog ERIS will provide you with the government and/or private records
available on our system that pertain to your project property and neighbouring properties. However, reports other
than the “Complete Report”™ may not satisfy the CSA Standard Z768-94 given that the information pertains to
only a portion of the subject area (i.e. site only) or is generated from only a portion of the entire set of records
(i.e. selecting 10 databases). Descriptions and features of the report include:

1. Databases Information

The first section briefly describes the databases searched for your report. It provides details about the sources of

the information and the years included for each database.
/

2, Site Diagram

The records that were found within a specified distance from the project property (the primary search radius)
have been plotted on a diagram to provide you with a visual representation of the information available. Unless
otherwise stated the primary search radius will be a 1/4 kilometer around the project property and is referred to as
the buffer zone. Sites will be plotted on the diagram if there is sufficient information from the database source to
determine accurate geographic coordinates. Each plotted site is marked with an acronym identifying the database
in which the record was found (i.e., WDS for Waste Disposal Sites). These are referred to as “Map Keys™. A
variety of problems are inherent when attempting to associate various government or private source records with
locations. EcoLog ERIS has attempted to make the best fit possible between the available data and their
positions on the site diagram.

3. Tabular Report

The first table is a Statistical Profile, which outlines the number of records from each database that fall within
various distances from your site. The second table describes the records that relate directly to the property that is
f being researched and is called the Site Profile. The rest of the report, the Detail Report, presents information,
by database, for the records found within the buffer zone. Listed at the end of each database are the sites that
could not be plotted on the locator diagram because of insufficient address information. These records will not
- have map keys. They have been included because they may be found to be relevant during a more detailed

| investigation.




Section ii

Ontario Database Information

Environmental Risk Information Services Ltd. can search the following databases. The information within the EcoLog ERIS
system dates back to the mid 1980’s and is current as far as what is publicly available.

Federal Government Source Databases: Diagram Identifier:
National PCB Inventory 1988-1998 NPCB

Environment Canada’s National PCB inventory includes information on in-use PCB containing equipment in Canada
including federal, provincial and private facilities. All federal out-of-service PCB containing equipment and ali PCB waste
owned by the federal povernment or by federally regulated industries such as airlines, railway companies, broadcasting
companies, telephone and telecommunications companies, pipeline companies, etc. are also listed.  Although it is not
Environment Canada's mandate to collect data on non-federal PCB waste, the National PCB inventory includes some
information on provincial and private PCB waste and storage sites.

National Pollutant Release Inventory (NPRI) 1994-1999 NPRI

Environment Canada has defined the National Pollutant Release Inventory (“NPRI") as a federal povernment initiative
designed to collect comprehensive national data regarding releases to air, water, or land, and waste transfers of 178 specified
substances.

National Contamination Sites Remediation Program 1989-1995 NCS
(the “Orphan/Abandoned” Sites Program or NCSRP)

NCSRP was established in October 1989, by the Canadian Council of Ministers of the Environment (CCME). This program
was terminated in March 1995. The National Site Classification System was developed to designate contaminated sites into 3
categories according to their level of risk. The program was directed toward the identification and remediation of
“abandoned/orphan”, high risk sites.

Provincial Government Source Databases:

Ontario Regulation 347 Waste Generators Summary 1986-1999 GEN

Regulation 347 of the Ontario EPA defines a waste generation site as any site, equipment and/or operation involved in the
production, coltection, handling and/or storage of regulated wastes. A generator of regulated waste is required to register the
waste generation site and each waste produced, collected, handled, or stored at the site. This database contains the
registration number, company name and address of registered generators including the types of hazardous wastes generated.
This information is a summary of all years from 1986 including the most currently available data. Some records may contain,
within the company name, the phrase “See & Use...” followed by a series of letters and numbers. This occurs when one
company is amalgamated with or taken over by another registered company. The number listed as “See & Use”, refers to the
new ownership and the other identification number refers to the original ownership. This phrase serves as a link between the
2 companies until operations have been fully transferred.

Ontario Regulation 347 Waste Receivers Summary 1986-1999 REC

Part V of the Ontario Environmental Protection Act (“EPA”) regulates the disposal of regulated waste through an operating
waste management system or a waste disposal site operated or used pursuant to the terms and conditions of a Certificate of
Approval or a Provisional Certificate of Approval. Regulation 347 of the Ontario EPA defines a waste receiving site as any
site or facility to which waste is transferred by a waste carrier. A receiver of regulated waste is required to register the waste
receiving facility. This database represents registered receivers of regulated

wastes, identified by registration number, company name and address. This information is a summary of all years from 1986
including the most currently available data.




Private Fuel Storage Tanks 1989-1996 PST

"The Fuels Safety Branch of the Ontario Ministry of Consumer and Commercial Relations maintained a database of all
registered private fuel storage tanks. Public records of private fuel storage tanks are only available since the registration
became effective in September 1989. This information is now collected by the Technical Standards and Safety Association.

Ontario Inventory of PCB Storage Sites 1987-July 2000 OPCB

The Ontario Ministry of Environment, Waste Management Branch, maintains an inventory of PCB storage sites within the
province. Ontario Regulation 11/82 (Waste Management - PCB) and Regulation 347 (Generator Waste Management) under
the Ontario EPA requires the registration of inactive PCB storage equipment and/or disposal sites of PCB waste with the
Ontario Ministry of Environment. This database contains information on: 1) waste quantities; 2) major and minor sites
storing liquid or solid waste; and 3) a waste storage inventory.

Certificates of Approval 1985-1999 CA

This database contains the following types of approvals: Certificates of Approval (Air) issued under Section 9 of the Ontario
EPA,; Certificates of Approval {Industrial Wastewater) issued under Section 53 of the Ontario Water Resources Act
(“OWRA™); and Certificates of Approval (Municipal/Provincial Sewage and Waterworks) issued under Sections 52 and 53 of
the OWRA.

Compliance and Convictions 1989-1994 CONYV

This database summarizes the fines and convictions handed down by the Ontario courts beginning in 1989, Companies and
individuals named here have been found guilty of environmental offenses in Ontario courts of law.

Waste Disposal Site Inventory 1970-1998 WDS

The Ontarioc Ministry of Environment, Waste Management Branch, maintains an inventory of known active, inactive and
closed disposal sites in the Province of Ontario. Active sites maintain a Certificate of Approval, are approved to receive and
are receiving waste, Inactive sites maintain Certificate(s) of Approval but are not receiving waste. Closed sites have no
Certificate of Approval and are not receiving waste. Locations of these sites may be cross-referenced with the Anderson
database described under ERIS’s Private Source Database section.

Occurrence Reporting Information System (ORIS) 1988-July 2000 ORIS

This database identifies sources, effects/actions and approximate locations of spills and occurrences within Ontario. The
locations identified on the locator diagram refer to the facility responsible for the spill. The actual location of the spill can be
derived from the descriptions provided in the detailed report.

Drinking Water Information Management System — Water Treatment Plants 1998 WTP

This database provides comprehensive information regarding design specifications and performance for municipal works
water treatment plants.

Sample Result Data Store — Sewage Treatment Piants 1998 STP

This database provides comprehensive information regarding design specifications and performance for municipal works
sewage treatment plants.

Water Well Information System (WWIS) 1955-1998 WWIS

This database describes locations and characteristics of water wells found within Ontario in accordance with Regulation 903.
Geographic coordinates are reliable according to the given percentage. Wells that are identified with lot and concession only
are available upon request and would be provided as a separate report.

Pesticide Register 198§-1998 PES

The Ontario Ministry of Environment maintains a database of all manufacturers and vendors of registered pesticides.




Wastewater Discharger Registration Database 1990-1998 SRDS

Information under this heading is combination of the following 2 programs. The Municipal/Industrial Strategy for Abatement
(MISA) division of the Ontario Ministry of Environment maintained a database of all direct dischargers of toxic poliutants
within nine sectors including: Electric Power Generation; Mining; Petroleum Refining; Organic Chemicals; Inorganic
Chemicals; Pulp & Paper; Metal Casting; Iron & Steel; and Quarries. All sampling information is now collected and stored
within the Sample Result Data Store (SRDS).

Coal Gasification Plants 1988 COAL
This inventory of all known and historical coal gasification plants was collected by the Ministry of Environment. It identifies

sites that produced and continue to praduce or use coal tar and other related tars. This information is effective to 1988, but
the program has since been discontinued.

Private Source Databases:

Ontario Retail Fuel Storage Tanks 1989-1999 RST

The Fuels Safety Branch of the Ontario Ministry of Consumer and Commercial Relations maintained a database of licensed
retail fuel outlets. The MCCR no longer collects this information. Current information is now collected from private sources.
This database includes an inventory of retail fuel cutlet locations that have on their property gasoline, oil, waste oil, natural
gas and / or propane storage tanks.

Anderson’s Waste Disposal Sites (Ontario} 1930-1998 AND

The Anderson database uses historical documentation to locate and characterize the likely positions of former waste disposal
sites in Ontario. It aims to identify those sites that are missing from the Ontario Ministry of Environment’s Waste Disposal
Site Inventory (also included in EcoLog ERIS). The Anderson database provides revisions and corrections to the positions
and descriptions for sites listed in the MOE database. For most sites, more comprehensive information is available, to which
EcoLog ERIS can arrange rapid access at an additional cost. In addition to historic waste disposal facilities, the database also
identifies certain auto wreckers and scrap yards that have been extrapolated from documentary sources.

Scott’s Manufacturing Directory (Ontario) 1992-2000 SCT

Scott’s Directories is a data bank containing information on over 20,000 manufacturers in Ontario. Even though Scott’s
listings are voluntary, it is the most comprehensive database of Ontario manufacturers available. Information concerning a
company’s address, plant size, and main products are included in this database. This database begins with 1992 information
and is updated annually.

Ontario Chemical Register 1992, 1999 CHEM

This database includes information from both a one time study conducted in 1992 and private source and is a listing of
facilities that manufacture or distribute chemicals. The production of these chemical substances may involve one or mare
chemical reactions and/or chemical separation processes (i.e. fractionation, solvent extraction, crystallization, etc.).

Canadian Mine Locations (Ontario) 1998-2000 MINE

This information is collected from Southam’s Canadian Mines Handbook. The Mines database is a national database that
provides over 290 listings of public mines dealing primarily with precious metals and hard rocks. Listed are mines that are
currently in operation, closed, suspended or are still being developed (advanced projects). Their locations are provided as
geographic coordinates (x, y andfor longitude, latitude).

Canadian Pulp and Paper (Ontario) 1999 PAP

This information is part of Southam’s Pulp and Paper Canada Directory. The Directory provides a comprehensive listing of
the locations of pulp and paper mills and the products that they produce.
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Appendix F

Qualifications for Environmental Assessor



.

THOM KEWEN, M.Sc.

Senior Environmental Consultant

EDUCATION AND TRAINING
¢+ M.Sc (Earth Sciences) University of Waterloo, 1978
¢ 40 Hour OSHA Training Course (US 29CFR 1910.120)
¢ WHMIS, Confined Space Entry, Emergency Preparedness Training
¢ OPPI Alternative Dispute Resolution Training (Negotiation, Mediation & Facilitation)

PROFESSIONAL EXPERIENCE

Solid Waste/Landfill Management

+

Detailed hydrogeological studies leading to expansion of the City of Guelph Eastview Landfill
including historical site research, contaminant definition and ground water modelling to de-
velop leachate management system, trigger concentrations and contingency plans; extensive
public consultation; expert testimony before the Ontario Environmental Assessment Board

Site characterization and leachate management planning for expansion of the BFI Ridge Land-
fill including detailed groundwater modelling beneath existing waste cells

Evaluation of a former open pit mine as a candidate landfill site for the City of Halifax; site
identified as late “opportunity™ in very lengthy environmental process for Metropolitan Halifax

Detailed site investigations and groundwater modelling to defend City of Kingston against fed-
eral Fisheries Act charges originating from landfill seepage into adjacent Cataraqui River

Peer review of IWA site investigations for potential municipal landfill sites for Metropolitan
Toronto; consultation with City of Vaughan and Town of Pickering on strengths and weak-
nesses of candidate sites

Senior member of approvals team assessing ground water effects from proposed expansion of
Laidlaw {now Safety Kleen) hazardous waste landfill — data evaluation and management of
groundwater modelling to predict possible contaminant effects

Closure plans for several solid waste industrial landfills; one site included an adjacent landfill
with significant off-site DNAPL migration; another involved fand severance as weli as en-
croachment into unstable area on edge of provincial “environmentally sensitive area™

Municipal and Urban Development

+

Senior member of City of Guelph management team implementing MOE Cleanup Order and
long term redevelopment of former IMICO foundry site acquired after tax default by owner

Peer review of various contaminated industrial site investigations and negotiation with land-
owner, municipality and MOE to manage effects from chlorinated solvent releases into frac-
tured bedrock near municipal water supply wells

Thom Kewen, M.Sc Page 1 of 3



+

Peer review of environmental assessments for various municipal projects; hydrogeologic as-
sessments of proposed residential developments in Gueiph, Caledon and Pickering areas

Detailed hydrogeolgic investigation of proposed residential development adjacent to “provin-
cially significant™ wetland adjacent to Rouge River Park; expert testimony at Ontario Munici-
pal Board hearing to support application

Resource Management

*

Regional aquifer mapping and well field development in Judith River Formation of south-
central Saskatchewan

Ground water flow system modeling to aid in uranium exploration in Athabasca Formation in
northern Saskatchewan

Ground water management at two large coal strip mines near Edmenton - well protection plan-
ning, mine dewatering considerations, water quality protection; multi-year field, laboratory and
modelling studies of the effects of large scale coal ash disposal in these mines

Industrial Site Management

+

Extensive review of environmental issues, site assessments and monitoring programs for small
and large industrial/commercial facilities

Management of extensive variety of detailed Phase II investigations and Phase I1I management
plans for large Ontario facilities for companies such as Domtar, DuPont, ICI, IBM, Owens
Corning, Ontario Power Generation and CanadianOxy. Concerns included coal tars, wood
preservatives, chlorinated DNAPLS, solvents, PCBs, sodium chlorate, metals, surfactants and
fluorochemicals. Major programs completed at the following sites:

a) high capacity coal tar facility located in granular fill near large harbour

b) 70 year old coal tar processing facility with spillages extending into adjacent creek

¢) wood preserving facility with spillages penetrating through fractured rock into nearby river

d) chemical distribution facility with large spill of cleaning solvents from railway tanker

e) 2 large manufacturing facilities with extensive degreaser spills spread by sewer bedding

f) 100 year old manufacturing facility with PCB and surfactant leakages

g) large chlorate facility with spills extending into adjacent “environmentally sensitive area”

h) chemical producer with over 30 years of periodic DNAPL leakage into fractured bedrock.

i} large coal storage and handling area on federal harbour lands

j)  large manufacturing facility on fractured bedrock with styrene spillages and off-site sol-
vents

Hydrogeological studies and remedial planning for the first major chemical plant, sour gas
plant and oil refinery decommissionings in Alberta. These projects involved:

a) large explosives complex situated on gravely river deposits (this facility once produced
mercury compounds and required cleanup of manufacturing, lab and disposal areas)

b) highly controversial natural “sour” gas facility with large sulphur storage area, several hy-
drocarbon condensate ponds and a hazardous waste landfill

c) historic oil refinery near Turner Valley and large refinery in Edmonton

Conceptual design, field testing and performance monitoring of various remedial systems in-
cluding:

a) collector trenches and recovery wells at several coal tar and wood preserving plants

Thom Kewen, M.Sc Page 2 of 3



b} several chlorinated solvent recovery trenches in fractured glacial deposits

c) recovery well network in fractured bedrock

d} 2PHASE recovery well systems for solvents and chlorinated DNAPL contaminants

Legal Support / Dispute Resolution

¢ Numerous project and technical reviews; “data worth” and critical data gap analysis

¢ Detailed evaluation of project management and performance of 5 year old subsurface solvent

recovery system to defend client against litigation

¢ Detailed evaluation of previous site investigations of hydrocarbon contaminantion at proposed
commercial development to provide evidence for litigation against previous owner

¢ Detailed evaluation of subsurface conditions to defend landowner against litigation related to

off-site migration of dissolved metals and chlorinated solvents

¢ Multi-year evaluation and detailed consultation to resolve croos boundary contaminant issues

between two large industrail neighbours

PROFESSIONAL POSITIONS

+ Kewen Environmental Limited
Principal/Senior Hydrogeologist

¢+ Gartner Lee Limited - Markham, Ontaric
Senior Consultant and Shareholder

+ GeoTrans Inc - Herndon, Virginia
Principal Hydrogeologist

+ Monenco Consultants Limited - Calgary, Alberta
Discipline Leader, Hydrogeology Group
Senior Hydrogeologist

+ Saskatchewan Research Council - Saskatoon, Saskatchewan
Research Scientist

PROFESSIONAL AFFILIATIONS

American Geophysical Union

Canadian Geotechnical Society

Association of Geoscientists of Ontario
International Association of Hydrogeologists

* * > >

National Ground Water Association {Certified Ground Water Professional)

1994 -

1987 - 1994
1986 - 1987
1980 - 1986
1985 - 1986

1980 - 1985
1978 - 1980

Thom Kewen, M.Sc
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1. Introduction

In March-2001, Kewen Environmental Limited (KEL) completed a Phase | environmental
site assessment on behalf of the City of Guelph of the Baker Street Parking Lot in downtawn
Guelph. Based on the results of this assessment, it was recommended that followup Phase 11
investigations be conducted to document actual environmental conditions. This report
provides an overview of the outcome of these investigations.

The goal of this work was to provide representative soil and groundwater information
beneath the parking lot to aid in planning for the proposed re-development of the Baker
Street Parking Lot. Three development scenarios have been suggested by the City
Committee and presently include multistory building(s) and expanded parking facilities.

The Phase 11 investigation is intended to identify what soil and groundwater quality issues
may be present on-site. The results of this investigation may provide useful information to
infer general engineering conditions but must be confirmed prior to any preliminary or
detailed engineering design. The original scope of work outlined in the May 11-2001
proposal was adjusted according to field conditions and finally included soil sampling at 7
locations, monitoring well installations at 3 locations, grain size analyses of 4 soil samples,
chemical analysis of 11 soil samples and chemical analysis of | groundwater sample.

2. Historical Sife Activities

The Baker Street Parking Lot is a triangular shaped piece of land approximately 0.8 ha in size
(Figure 1). It is bounded by Baker Street to the west, Chapel Lane to the south and an
unnamed service lane to the northeast. The Baker Street Parking Lot was constructed during
the 1960s. Tt was used as a public burying ground until the mid 1800s (Appendix A).
Following relocation of the cemetery, it was used as a public park and portions were then
used by the Steele’s Wire Spring Ltd, the Victoria Curling Club, the Board of Heat and Light
Commissioners and Guelph Hydro (Appendix A). Further information is provided in KEL
(March 2001).

It appears that the site was originally underlain by native soils and dolostone bedrock. Based
on previous land use, the site is now highly disturbed and contains considerable amounts of
fill. The nature and quality of soils and groundwater on-site are not known. There are no
records in MOE files of any spills or adverse conditions having occurred on-site. However, it
is possible that some poor quality soil may exist from former site activities.

The Steele’s manufacturing activities including “japanning” and heat treating were conducted
in the north-central portion of the site. The machine shop was also located in this area.

There were various outside sheds to store wood, coke and oil, especially in the earlier years
of plant activities.

A small block of land near the southeast corner of the Steele’s lands was used for some time
by the Board of Heat and Light Commissioners and Guelph Hydro. The 1960 fire insurance

Kewen Environmental Limited
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map shows transformers located on this block. Waste generator records for this area indicate
that Guelph Hydro operated an electric system on-site which generated alkaline metal wastes
and oil skimmings. The transformers were removed in 1989 and surficial soil cleanup -
completed around the former transformers in 1998.

3.  Site Investigation Methodology

Site investigations were conducted according to the Ministry of the Environment (MOE)
“Guideline for Use at Contaminated Sites in Ontario” (Feb 1997). Sampling was conducted
according to the MOE “Guideline on Sampling and Analytical Methods for Use at
Contaminated Sites in Ontario” (Dec 1996) except that “blind” field duplicate samples for
chemical analysis were not included. The field work was completed between June 26 and
July 6, 2001.

The field work was conducted by Environmental Field Services. Procedures and field
decisions were discussed with Kewen Environmental Limited, as appropriate. Detailed
written observations, notes, measurements and test results were recorded on standardized
field forms. These observations, notes, measurements and test results were checked and
interpreted by Kewen Environmental Limited.

Each sampling location was .inspected with City staff prior to drilling (Figure 2). Utility
locates were performed at each site for cable, telephone, hydro, gas and municipal services.
Boreholes were completed using a CME Model 75 drill rig with 20 cm ID hollow stem
augers. The drilling contractor was Strata Drilling Inc from Kitchener, Ontario.

Augers, drill bits and sampling equipment were cleaned before arrival at site and between
each successive borehole. The sampling equipment was washed in water with Alconox,
rinsed with distilled water and left to drip dry. Drill cuttings were stored in 215 L steel
drums and placed in a safe location on the parking lot for final disposal by the City.

Soil samples were collected to determine the nature of subsurface materials and to determine
the appropriate depth(s) for well installations. Continuous split spoon sampling was
conducted to “refusal” at each location. It was reasonably assumed that refusal occurred at
the top of bedrock. Standard SPT testing was also conducted during this sampling. Soil
samples were visually examined according to texture, colour and evidence of contamination.
Field descriptions were written in a field book and later used to prepare full borehole “logs™
(Appendix B). The major soil types encountered were fill, a silty sand till and a sandy silt
till. Four soil samples were submitted for grain size analysis including silty sand till from
boreholes 1 and 3 and sandy silt till from boreholes 6 and 7 (Appendix C).

Soil samples were stored in plastic sample bag and tested for headspace vapour readings after
1 to 2 hours, depending upon drilling activities at each borehole. Readings were obtained at
ambient temperature using a MiniRae Plus PID meter. PID readings ranged from 6 to 9 ppm
but were not considered anomalous. It is thought that these readings reflect moisture in the

Kewen Environmental Limited
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sample bags rather than sample vapours. Where required, soil samples were “split” and a
separate portion placed in glass bottles for later chemical analysis. These bottles were stored
in a cooler until delivered for chemical analysis at Philip Analytical Services. The laboratory
results were compared to the Ministry of Environment Table “A” guidelines (Appendix D).
The results are included in Appendix E.

Monitoring wells were installed at sites 2, 4 and 6. During the course of drilling, free
groundwater was not encountered at sites 2 and 4 and only slight seepage was noted at site 6.
The monitoring wells consisted of 51 mm diameter PVC casing with 1.4 m screen and were
installed through the hollow stem augers. The annular space around the screen was filled
with clean silica sand. The annular space above the sand was sealed to surface with bentonite
pellets. Each monitoring well was secured at surface with a flush mounted lockable steel
casing.

Ground surface and well casing elevations were surveyed on July 6. Groundwater level
measurements were conducted on the same day. Well 6 was also developed and sampled.
The sample from well 6 was stored in a cooler until delivered for chemical analysis to Philips
Analytical Services. The laboratory results were compared to Ministry of Environment Table
“A” guidelines (Appendix D). The results are included in Appendix F.

4.  Results and Discussion

4.1 Soil and Groundwater Conditions

The Baker Street parking lot, borehole locations and monitoring well locations are shown in
Figure 2. A cross section of soil and rock encountered along the north-south axis of the lot is
shown in Figure 3. Samples collected are summarized in Table 1. Results of inorganic
chemical analyses of soil samples are included in Table 2.

The parking lot is underlain by fill and silty sand to sandy silt till resting on bedrock. The
depth to bedrock ranges from about 4.9 to 6.1 m below ground surface.

The fill consists of brown non-uniform sandy silt to silty sand. It was dry, stony and difficult
to sample at some locations. 1t occasionally included brick or reddish soils. No anomalous
headspace vapour readings were detected (as discussed in Section 3) and there was relatively
little evidence of debris in the fill.

The tills were brown, dense silty sand to sandy silt with gravel. They were generally moist
and were only saturated in the lower portion of borehole 7. The latter included occasional
sand seams up to 4 cm thick. Auger refusal was encountered from 4.9 to 6.1 m below ground
at the assumed top of bedrock. The elevation of the bedrock surface appears to vary slightly.

The fill and most of the till are unsaturated. Groundwater was only encountered above the
bedrock surface in well 6 at the north end of the site. The water level at this location on July
6-2001 was 3.86 m below ground surface. It is assumed that higher water levels exist to the
north and/or west and that overall groundwater flow is towards the Speed River.

Kewen Environmental Limited
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4.2 Soil and Groundwater Quality

Selected soil samples were analyzed for various chemical parameters (Table 1). The samples
included fill in each borehole (samples BH1-2 to BH7-2) and underlying till in four boreholes
(samples BH1-5, BH3-5, BH6-5 and BH7-5). One groundwater sample was analyzed. The
latter was obtained from well 6. Routine quality assurance for laboratory analyses was
conducted by Philips including blanks, lab “qc” standards and repeat analyses. No
anomalous laboratory affects were noted. A “blind field duplicate” was not submitted and
therefore, no separate measure of the overall reproducibility of sample analyses was obtained.

Laboratory results are included in Appendix E (soils) and Appendix F (groundwater). The
results were compared to Table “A™ industrial/commercial criteria from Ministry of the
Environment (MOE) “Guideline for Use at Contaminated Sites in Ontario ™ (Feb 1997).
Table “A” refers to soil and groundwater criteria for sites in areas with potable groundwater.

In the 11 soil samples analyzed, there were relatively few exceedances of Table “A” criteria
(Table 2; Appendix E). There were several soil pH values slightly greater than the Table “A”
criteria of 9.0 but these are not likely to be significant. One soil pH value of 10.5 was
obtained from borehole 3 (sample BH3-4 from 3.0 to 3.3 m below ground surface). It
exceeds Table “A™ but is less than Table “C” criteria (for soils greater than 1.5 m below
ground).

There was one exceedance for zinc in fill from borehole 2 in the southeast corner of the site
(sample BH2-2 from 0.8 to 1.4 m below ground surface). The zinc value was 833 mg/L
compared to Table “A” criteria of 600 mg/L for coarse grained soils and 800 mg/L for fine-
grained soils. It is possible that background soil zinc concentrations in the Guelph area may
be slightly elevated and if so, the apparent zinc exceedance may not be significant.

Volatile organic compounds were analyzed in only samples BH5-2 and BH7-2 from fill at the
north end of the site. Trace concentrations near method detection limits were reported for
BTEX (benzene, toluene, ethylbenzene and xylenes). There was no evidence of other
volatile compounds.

The groundwater sample from well 6 was characterized by neutral pH, elevated conductivity
{19,800 uS/cm), elevated total dissolved solids (9310 mg/L) and relatively high sodium (3110
mg/L) and high chloride concentrations (5440 mg/L). This sample is most likely affected by
road salt contamination. Chioride concentrations greatly exceed the Table criteria of 250
mg/L. Other chemicals concentrations in this sample were less than Table “A” criteria
(Appendix F).

5.  Summary

This Phase 1I assessment was conducted to assess current soil and groundwater quality
beneath the Baker Street Parking Lot to aid in planning for the proposed re-development of
the lot. The main results from these investigations are that —

Kewen Environmental Limited
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the lot is underlain by fill and silty sand to sandy silt till resting on bedrock

the assumed top of bedrock ranges from about 4.9 to 6.1 m below ground surface

fill and most of the till are unsaturated

groundwater was only encountered above the bedrock at the north end of the site
eleven soil samples and one groundwater sample were analyzed for chemical quality
and the results compared to MOE Table “A” criteria for soils and groundwater at sites
in areas with potable groundwater

» there is localized soil zinc above Table “A” at borehole 2 in the southeast of the lot,
localized high soil pH at borehole 3 in the south-central site and road salt
contamination in groundwater in well 6 at the north end of the lot.

yyYveyy

There appears to be little evidence of soil and groundwater quality effects from histerical site
activities other than road salting. However, site conditions between sampling locations are
not known and care should be exercised when planning any future site redevelopment. It is
recommended that the top of bedrock be “proved” by coring prior to any detailed engineering
considerations. Periodic monitoring is recommended to determine where water leveils may
exceed the bedrock surface throughout the year.

6.  Limitations

This site assessment was conducted to assess current soil and groundwater quality on-site.
The results of this investigation may provide useful information to infer general engineering
conditions but must be confirmed prior to any preliminary or detailed engineering design.
The services performed by Kewen Environmental Limited were conducted in a manner
consistent with the level of care and skill ordinarily exercised by members of the
environmental consulting profession. Any use which a third party makes of this report, or
any reliance on or decisions to be made on it, are the sole responsibility of the third party.

The report is based on information obtained during the course of site assessment from June
2001 to July 2001 and is supplemented by other information referenced in this report. It does
not exhaustively cover all possible environmental conditions or circumstances that may exist
on the property. The passage of time may affect the information provided in this report and
environmental conditions may change. Opinions relating to site conditions are based upon
information that existed at the time the conclusions were formulated.

In evaluating the property, Kewen Environmental Limited has relied in good faith upon
information provided by all referenced sources. Kewen Environmental Limited has assumed
that the information provided is factual and accurate. Kewen Environmental Limited accepts
no responsibility for any deficiency, misstatement or inaccuracy contained in this report as a
result of omissions, misinterpretations or fraudulent acts of persons contacted.

Kewen Environmental Limited
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Appendix B

" Borehole Logs o



Soils and Rock

Topsoil

Peat

Fill, rubble
or waste

Gravel

<, "+ Sand
and gravel

| 71 PVC pipe
{50 mm}

PVC screen
with # 10 slot

Steel casing -

Open hole
in bedrock

Sample Types
§ Surface or
grab sample

Continuous soil
core (CS)

1

—

Borehole / Monitor Log Symbols

NNNNN

v

‘
h\.\su.\\uf

= o

Sand

Silty sand
or sandy silt

Silt

Clayey silt
or siity clay

Clay

PVC pipe with
grout or cement

PVC screen with
caved native
material

150 mm steel
casing with grout

Backfill or caved
native material
below well

Auger or
drill cuttings

Bedrock core
(NQ - 48 mm)
(HQ - 64 mm)

\
Apr

ha

Till - sandy
with gravel
Tilt - silty sand or

sandy silt with
gravel

Till - clayey silt
with gravel

Till - silty clay with
gravel

i PVC pipe with

bentonite seal

PVC screen with
filter or sand pack

PVC pipe grouted
in steel casing

Sand pack
below well

Split spoon
sample {S8)

Undisturbed

T

DN
8
RN

Shale

Limestone
or dolostone

Sandstone

Other material
or farmation

PVC pipe
with sand

Steel screen with
filter or sand pack

100 mm steel
casing with grout

Bentonite seal
below well

Shelby tube
sample (ST)

No Recovery




EFS

Client : City Of Guelph Project No. : 01-114
Project : Baker Shreef Parking Lot Location : Guelph, ON

Environmental |
. R Drilter / Rig Type : Strala Drilling inc, CME 75
F leld S ervices Installation Date ; June 25, 2001
Ground Elevation : 98.65 (relalive} Geologist : EK
Borehole / Monitor Well LOQ BH -1 Monitor Elevation : na Reviewed by : TK
25 2@
> 8 5/ 5|8 »
T8 Description g | & 2003 Remarks
~— & b ] b -] g o
=] - o o
S g‘ = o Q _D_ L1}
2| B s |5l g, ¢k
Q | &4 = 7] -~ = =&
0 Ground Surface
Resereey .ASPHALT : MiniRae PID Reading
7 FiLL ‘ 1 1881 42 | 70 | 79ppm
N Brown sandy silt fill, with pieces of construction
] paper, stony with random pebbles. Moist. b
Ly 2 | 88| 76 | 67 | 7.6ppm (chemical analysis }
- i
i 3 85|52 | 78 | 73pmm
2 =

4 S8 o 67 | 7.4 ppm (chemical analysis)

SILTY SAND WITH GRAVEL
Brown silty sand (till like) with gravel. Moist,

Auger refusal at 5.2 m.

T 0 3 2 S A S 2 T Ty TS TR M LT T

§ 85 25-2in

5A | 85 | 42 61 | 6.8 ppm (grain size analysis)

6 86 | 72 67 | 6.7 ppm

End of Borehole

This log was prepared for environ-
mental purposes and should not
be relied upon for engineering use

Borehole sealed
with bentonite




EFS Client : Gity of Gueiph Project No. : 01-114
» Project ; Bake!l Sireet Parking Lot Location : Guelph, ON
Environmental
. R Drilfer / Rig Type : Strala Drilling Inc, CME 75
F leld S ervices Instaliation Date : June 25, 2001
‘ Ground Elevation : 98,583 (relative) Geologist : EK
1 Borehole / Monitor Well Log BH -2 Monitor Elevation ; 98.463 (relative) Reviewed by : TK
]
[
28 g/ ®

> 15 Elg |2
T a Description Q zZ o by e Remarks
~| B ‘g I x e
€2 = ‘E‘- o ] 1
& o ] o & q r;
Q| u = ] - = R
0 Ground Surface .

n ASPHALT :, ; MiniRae PID Reading
_____ i 2117 1 | ss 28 |72,
y FILL 4 ppm

; Brown sandy silt to silty sand fill, with stones
) * and trace cobbles. Hard drilling - augers
1 bouncing on cobbly material. Moist.

2 55 a3 42 | 7.9 ppm (chemical analysis)

3 S5 | 64 44 | 8.6ppm

SILTY SAND WITH GRAVEL
Brown silty sand (till like) with gravel. Maist.

}
T T T B T T

4 85 | 56 83 | 7.2ppm

5 S8 p50-3inl 67 | 7.6 ppm

ih| Auger refusal at 4.9 m
4_w:.:‘ " < 6 SS 59 67 8.7 ppm
RIS
I3 7 | S8 >503n O | 7.7ppm
5- End of Borehale
\ 6
‘i -
|
H Bﬁ

This log was prepared for environ-
4 _mental purposes and should not
g— ... relied upon for engineering use




EFS

Environmental
Field Services

Borehole / Monitor Well Log BH - 3

Client : City of Gueiph

Project : Baker Slroet Parking Lot

Project No. : 01-114
“Location-: Guelph, ON

Drifler / Rig Type : Strata Drilling Inc, CME 75

Instaliation Date : June 25, 2001

Ground Elevation : 99.435 (relative} Geologist : EK

Monitor Elevation : na

Reviewed by : TK

i‘
1
[ H
e gl
> § 518 g8 |¢»
= | & Description Q 2| & 2 [ Remarks
é g‘ by QL L g B
£ 9 £13|:2/8 &
a | 3 & 3
3]
g5 2188 | =
0 Ground Surface
| ASPHALT MiniRae PID Reading
i FiLL i S3 28 42 : 6.9 ppm
7 Brown stony sandy silt to silty sand fill, pieces of
T red brick, reddish soils, shaly or brick-tike ) )
1 material. Moist 2 ss | 43 33 | 5.8 ppm (chemical analysis)
2 e
- 3 S5 43 25 ¢ 6.3 ppm
SILTY SAND WITH GRAVEL . . .
Brown silty sand (till-like) with gravel. Moist. 4 S5 130:2in1 25 | 6.0 ppm (chemical anglysm)
5 S5 | 74 33 | 8.3 ppm (grain size analysis)
6 | S5 | 49 | 58 | 80ppm
Auger refusal at 5.9 m
E_.
. End of Borehole Borehole sealed
. with bantonite
7 -
8 ]

This log was prepared for environ-
mental purposes and should not
be relied upon for engineering use




EFS
| Environmental
Field Services

Borehole / Monitor Well Log BH - 4

Ciient : City of Guelph

Project : Baker Slreet Parking Lot

Project No. : 01-114
Location : Guelph, ON

Drilier / Rig Type : Strala Drilling Inc, CME 75
Instaliation Date : June 26, 2001

Ground Elevation : 100.00 {Relative} Geologist : EK
Monitor Elevation : 99.91 (Relative) Reviewed by : TK

2| 3 &l
' > g5 8l
— B s Description o = & = g Remarks
. by ¥ a
ot p o a2 o S 8
|58 = [N m L] ]
g B 5 | §| 8| &«
Q] on = 0 ~ = -
0 Ground Surface T
B - ASPHALT MiniRae PID Reading
vy i FILL 58 25 75 | 6.3ppm
‘ i Brown stony sandy fill, pieces of brick, red
7 stained soils, gravelly. Moist N
1 ' S8 16 38 | 6.0 ppm {chemical analysis)
= S8 9 13 | 7.9ppm
2
A4(+1%] SILTY SAND WITH GRAVEL
»{+1|..| Brown silty sand (till like) with gravel, trace S5 | 41 : 42 | 83 ppm
%5, cobbles. Moist
37_';";} 3 TSSTTT>507 0] no sampile
Lodats
Jafiye !
4 :‘. ;:':“: | -6 |88 7 >50 1 0| nosample
RN !
1 i. A‘ Auger refusal at 5.5 m.
i o i 7 S5 | »50 | 20 | 6.2ppm
5[l .
; j“?-" .‘ .l. [
i . End of Barehale
i 7~
i 8
: This log was prepared for environ-
. mental purposes and should not
g be relied upon for engineering use




Environmental

Borehole / Monitor Well Log BH - 5

E F S Client : City of Guelph

Field Services

Monitor Elevation : na

Project No. : 01-114

Project : Baker Sireef Parking Lot Location : Guelph, ON

Drilter / Rig Type : Strata Drilling Inc, CME 75
Installation Date : June 26, 2001

Ground Eievation : 89.77 (Relalive) Geologist: EK

Reviewed by : TK

e | 5 & &
- 9 o, "
> g | S E| &%
B "é_ Description Q i § % g i Remarks
£ £18 53¢
g | B s |5/ 8| 8 ¢
Q| w = 7 -~ = ®
0 Ground Surface
4 - ASPHALT MiniRae PID Reading
. FlLL S8 20 67 | g2 ppm
| Brown sandy silt fill, with stones. Moist,
1 ‘“ 2 88 33 42 | 7.2 ppm {chemical analysis)
X RAXK, 3 8 ¢+ ¥ 50 | 7.9ppm
2-1at1% SILTY SAND WITH GRAVEL
«J+4°1  Brown silty sand (till like) with gravel, some rust
Ae1Ar s staining. Moist.
N 4 | 851 67 | 72 | 9.1 ppm
Tl
3“'-;' Va4
RS i 5 | SS | >50 | 44 | 9.1ppm
il
4-f e 6 | 85 |>50 | 19 | 81ppm
+al |21 CLAYEYSILT
“1°[«]"1 Grey clayey silt (till like), trace rust staining -
47| | along fractures. Moist, 7 {88 | »b0 | 50 | 9.3ppm
515 ff
K
REIPA
-1, ;
61 L
i End of Borehole Borehole sealed
i with bentonite
7'_
8
: This log was prepared for enviran-
4 mental purpeses and should not
g be relied upon for engineering use




EFS

Client : Cily of Guslph Project No. : 01-114
Project : Baket Street Parking Lol Location : Guelph, ON

Environmental
. . Driller / Rig Type ! Strata Drilling Inc, CME 75
Field Services Instaiaion Date : une 26, 2001
Ground Efev : 99.40 (Relative) Geologist : EK
Borehole / Monitor Log BH - 6 Monitor Elev : 89.26 (Relative) Reviewed by : TK
1™
@ ] & =
= Q
: E15 88 &
e | & Description Q =z P & 2 Remarks
5|5 18,358 8
Els s | F|g| & ¢k
Q w = 0 k= = R
0 Ground Surface
§ ASPHALT MiniRae P|D Reading
13 FILL 1 /85| 14 | 80 | 59ppm
2 e Brown sandy silt fill, some clayey silt, trace
35 pigces of asphalt near top. Moist.
4 E 2 | 88 5 32 | 6.3 ppm {chemical analysis)

SAND
Brown silty fine sand. Moist.

3 88 14 58 | 5.6ppm

SANDY SILT

Brown sandy silt {till like) with occassional and
random sand seam up to 4 cm thick (wet to
saturated). Becoming grey below 4.8 m and
wetter.

Measured depth to water in
manitering well on Jul 6-2001
was 3.72m from top of casing
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i |_|‘|g.f<;||(-|.!;1.iu

End of Borehole
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28— This log was prepared for environ-
203 mental purposes and shouid not
4 be relied upon for engineering use

4 S5 24 B8g | 6.5 ppm {chemical analysis)

5 88 29 75 5.9 ppm (grain size analysis)

6 S8 45 B9 | 6.2ppm

7 88 43 67 5.8 ppm




EFES Client : Gity of Guelph Project No. ; 01-114
. Project : Baker Street Parking Lot Location : Guelph, ON
Environmental
o o Driller / Rig Type : Strala Drilling Inc, CME 75
Field Services Installtion Date : June 26, 2001
i Ground Elevation : 99.80 (Relative} Geologist : EK
Borehole / Monitor Well Log BH - 7 Monitor Elevation : na Reviewed by : TK
‘ |
|
AHIEIE
— > L g E E| g |2
) =1 8 Description Q zZ | n - g Remarks
E 2 o1 e | 3
g | & = & g 2 ]
2B § | §E &8 & &
ol w = » o k- = 8]
0 Ground Surface
§ ASPHALT MiniRae PID Reading
- FILL 1 55 11 20 8.0 ppm

Brown stony gravelly fill, moist

SANDY SILT

Brown sandy silt (till iike), minor rust staining
throughout. Moist.

2 58 19 50 | 8.3 ppm {chemical analysis )

3 53 42 42 | 8.4 ppm

4 85 | »50 60 | 6.6 ppm {chemical analysis)

5 88 | »50 | g3 | 6.7 ppm (grain size analysis)

Auger refusal at 5.2 m.
6 S3 85 42 | 7.2ppm

7 | 85 | »50 | 48 | 3.9ppm

Ik i el .| Barehole sealed
3 End of Borehole with bentanite

: This log was prepared for environ-
. mental purposes and should not
......... ; g- be relied upon for engineering use
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Table A

Surface soil and groundwater criteria for agricultural,
residential/parkland, industrial/commercial land use for a
potable groundwater condition

A7



Table A:  Surface soil and groundwater remediation eriteria for three land uses {agricultural,
residential/parkland and industrial/commercial) in a potable groundwater situation.

‘ Boll Criteria for lnorganics In this Table apply only where Surface Soli pH Is 5.0 10 2.0 and for Full Depth Use, thehSarfsce Sofl pil s 5.0 ¢0 11.0
i Table A: Soll remediation criterin Potable
(uglg} proundwater
criteria
i {up/l)
: Chemiczl compound Agriculereal Resldentialf Industrial/ Al
_ land nse perkland commercial land nse
._. land use land use categories
ACENAPHTHENE 15 15 15 20
, ACENAPHTHYLENE 100 100 130 310
- ACETONE a5 15 s k1]
i i . ALDRIN 0.05 .05 0.05 0.01
! ANTHRACENE 28 28 28 12
i ANTIMONY 13 13 {44) 40 6,0
, ARSENIC (23) 20 (25 20 {5t 40 25
BARIUM (E000) 750 {1000) 750 {2000} 1500 100
BENZENE 024 0.24 0.24 5.0
E BENZO{a)ANTHRACENE 6.6 6.6 6.6 02
f BENZO{a)PYRENE 1.2 1.2 1.9 0.01
BENZO(b)FLUORANTHENE 12 12 18 0.2
: BENZO(g,h,i)PERYLENE 40 40 40 0,2
i BENZO{k)FLUODRANTHENE 12 12 18 0.2
BERYLLIUM 1.2 B2 1.2 4.0
BIPHENYL, L1+ 0.89 0.39 .49 350
BIS{(2-CHLOROETHYL)ETHER 0.66 0.66 0.66 4.4
BI5(2-CHLOROISOPROPYL)ETHER 0.66 .66 .66 22
BIS(2-ETHYLHEXYL)PHTHALATE 00 100 160 6.0
; BORON (AVAILABLE) . 1.5 1.5 10" 000
i BROMODICHLOROMETHANE e : 012 0.12 12 50
BROMQFORM - 041 0.11 &1 5.0
J BROMOMETHANE {0.38) 0.641 (0.38) w.06i {0.38) 1.061 () 3.7
? CADMIUM {4.0) 3.0 12 12 50
CARBON TETRACHLORIDE (0.64) 0.10 (0.64) 0.10 (0.64) O.10 50

AB



Soll Criterta far Enorganics in this Table npply oaly where Strface Soil pB is 5.0 to 9.0 and for Full Bepth Use, theb3urface Soll pH is 5.0 to 11.0

Table A: Sall remediation criteria Patable
{ug/g) groundwater

criteria

(up/l}
Chemical compound Agricultural Residential/ Industrial! Al

land use parkland commercial land use

— tand use iand use calegories
CHLORDANE 0.29 0.29 0.29 .04
CHLORDANILINE, p- %] 13 1.3 28
CHLOROBENZENE 2.4 24 24 30
CHLORQFORM 0,13 0.13 0.13 50
CHLOROI’HENDL-. 2. 0.1 .1 1 0.3
CHROMIUM (TOTAL) (1040} 750 {10y 750 (1000 750 50
CHROMIUM (V1) (10} 8.0 (t0) 8O (i0) RO 50
CHRYSENE 12 12 17 0.5
COBALT (50) 40 (50) 40 {1o0) B 100
COPPER {200) 150 {300) 225 (301 225 23
CYANIDE {FREE) 100 100 100 52
DIBENZO(4,h)ANTHRACENE 1.2 B2 1% 6.2
DIBROMOCHLOROMETHANE 0.09 0.09 009 5.0
DICHLOROBENZENE, 1,2- (0-DCB) D.B8 0.88 0.58 3.0
DICHLOROBENZENE, 1,3- (m-DCR) 30 30 30 630
DICHLOROBENZENE, 1,4- (p-DCB) 0,32 0.32 032 1.0
DICHLOROBENZIDINE, 3,3'- 13 1.3 1.3 B3
bDD 22 22 13 6.0
DDE 1.6 1.6 2.4 20
DoT 1.6 1.6 0 005
DICHLORODETHANE, 1,1- 3.0 3.0 30 T0
DICHLOROETHANE, 1,2- {0.05) 0.022 {0.05) 0.022 {0.05) 0.022 5.0
DICHLOROETHYLENE, 1,1- {0.015) 0.0024 (0.015) 0.0024 {0.015) G004 4.1 068
DICHLOROETHYLENE, CIS-1,2- 23 23 23 70
DICHLOROETHYLENE, TRANS-1,2- 4.1 4.1 4.1 100
DICHLOROPHENOL, 2,4- 03 0.3 0.3 0.3
DICHLOROPROPANE, 1,2- (0,12 0.019 (0,12) 0.019 (0.2} 0.0[9 5.0




Sall Criteria far Inorgaaics in this Table apply only where Sorface Soll pi is 5.9 to0 9.0 and for Full Depth Use, theturface Soll pH s 5.0 to 11,0

Table A: Soll remediation criteria Potahle
(ug/g) groundwater
criteria
{ugh)
Chemicat compound Agricultyral Residential/ Industrinl/ All
tand use perkiand commeretal lund use
land nse land use categories
_—

DICHLOROPROPENE, 1,3- - {h04) 00066 {0.04) 0.0066 {0.04} 0.0066 1.4
DIELDRIN 0,03 0.03 0.05 0.02
DIETHYL PHTHALATE 0.71 0,71 71 30
DIMETHYL PHTHALATE 0y 0.7 0.7 30
DIMETHYLPHENOL, 2,4- 0.94 0.94 0.94 140
DINITROPHENGL., 2,4- 0.2 0.2 0.2 42
DINITROTOLUENE, 2,4- 0.66 0.66 0.66 .5
DIOXIN/FURAN (ng TEQ/g soil) 0.0 1.0 1.0 0.046015
ENDOSULFAN 018 018 0.18 [[}]
ENDRIN 0.05 0,05 0,05 0.0s
ETHYLBENZENE 0.28 0.24 028 24
ETHYLENE DIBROMIDE (0.01) 0.0056 {0.01) 0.0056 {0.012) 0.0056 1.0
FLUORANTHENE A} A 44 i30
FLUORENE 340 340 340 280
HEPTACHLOR (0.12) 0.084 (0.12) 0.084 (0,15} 0084 0.04
HEPTACHLOR EPOXIDE 0.06 0.06 009 kXi}
HEXACHLOROBENZENE 0.46 0.46 0.76 (.0 9,63
HEXACHLOROBUTADIENE (2.2} 0.38 (2.2) 0.38 {2,2) 038 0,45
HEXACHLORQCYCLOHEXANE, 041 0.41 0.49 oy
Gamma
HEXACHLOROETHANE 16.3) 3H (6.3) 3.8 (8.5} 3.8 5
INDENO(1,2,3-cd)PYRENE 12 12 19 0.2
LEAD 200 200 1800 [1H
MERCURY 10 10 1113 612
METHOXYCHLOR 4,0 4.0 449 63
METHYL ETHYL KETONE nit 0.27 0.27 350
METHYL ISOBUTYL KETONE 04R 0.48 0.44 350

Al0




Sall Criterla for Inorganics in thls Trbie apply only where Surface Sall pH In 5.0 10 9.0 and for Fall Depth Use, thebtincface Sall pH b 5.0 10 11,0

Table A: Sofl remediation criteria Patable
{ug/g) groundwater
criteria
(up/h)
Chemieal eompound Agrlcultural Residential/ Industrisl/ Al
Isnd use parkinnd commercial land use
land use land use categories

e e S ——————

METHYL MERCURY 687 6.8~ 10 0,12
METHYL TERT BUTYL ETHER 57 5.7 LN FU
METHYLENE CHLORIDE 14 14 1.1 L1
METHYLNAPHTHALENE, 2-("1-) 1.2 1.2 1.2 10
MOLYBDENUM 5.0 4 Al 7300
NAPHTHALENE 4.6 4.6 4.6 2l
NICKEL (200) 150 {200) 150 {200y 150 oo
PENTACHLOROPHENGL 5.0 5.0 5.0 k1]
PETROLEUM HYDROCARBONS 100 100 100 o
{gns/diesel}

PETROLEUM HYDROCARBONS (hecavy 1000 10040 1000 [{1H
oils}

PHENANTHRENE 40 40 40 63
PHENOL 40 40 40 4200
POLYCHLORINATED BIPHENYLS 0.5 5.0 b4 1.2
PYRENE 250 50 250 40
SELENIUM 0 1] 1] 10
SILVER {25) 20 (25) 20 (50} 40 1.2
STYRENE {£.7) 1.2 (1.7) 1.2 {1.7} 1.2 100
TETRACHLOROETHANE, 1,1,1,2- (0.12) 0.019 (0.£2) 0.019 . (0.12} 0.019 54
TETRACHLGROETHANE, §,1,2,2- &0 4.01 7 .01 1.0
TETRACHLOROETHYLENE 445 45 0.45 5.0
THALLIUM 4.1 4.1 32 20
TOLUENE 2.1 at 20 4
TRICHLOROBENZENE, 1,24- 11} 30 30 70
TRICHLORDETHANE, 1,1,1- 34) 26 (34) 26 {34) 26 200
TRICHLOROETHANE, 1,1,2- 0,28 0,28 .21 50
TRICHLORQETHYLENE 3¢9 Ll {3, 11 (3.9 12 50

All



Sall Criterin lor [norganics In this Tahle apply only where Surface Soll pH s 5.0 10 9.0 and for Fell Depth Use, thehSurfxce Soll pH Iy 5.0 to 110

Tahle Az Soll remedintion criteria Potsble
[ug/g} groundwater
erileriz
[CH)]
Chemieal compound Agricultural Residential/ Industrial/ All
tand use parkland commercinl land use
land use Iand use categories
TRICHLOROPHENOL, 2,4,5- 32 12 32 200
TRICHLOROPHENOL 2,4,6- 0.66 0.66 0.66 2.0
VANADIUM {250) 200 {2507 200 {250y 200 200
VINYL CHLORIDE (0,0075) 0.003 (0.0075) 0.003 {0.0073} 0.003 (1.3} 0.5
XYLENES 25 25 15 ang
ZINC (BO0} 600 {80} 600 {800) 600 L1ge
ELECTRICAL CONDUCTIVITY {mS/cm) 0.70 0.70 1.4 N/A
CHLORIDE NIV Nrv N 250000
NITRATE NIV N/V NIV tooeo
NITRITE NIV Ny NV 1000
SODIUM ADSORPTION RATIO (SAR) A0 EN 12 N/A
SODIUM NV NIV NV 200000

{ ¥ Criterion value in brackets opplies to medjum end fine 1extured soils.

+ Boron soil criterion bosed on Hot Waoter Extract.

N/A = Not npplicable. N/V = No Valye.

++  Anglysis for methyl mereury is only required when the total mercury criterion is excesded.

{*1-) 2-methyl naphtholene soil criterion is applicable 1o l-methyl nophthalene with the provision that i both sre det

concentrations cannot exceed the soil criterion.

Al2

ected in the soil, the sum of the two
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- Soil Chem;‘éalAnalyses_ -
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Page 1 of 3

ANALYTICAL SERVECES

Client: Kewen Environmental VOLATILE ORGANIC COMPOUNDS Date: 09-Jul-01

...Nork Order: 2156050 Units: micrograms/gram (ug/g) dry weight
Matrix: Soil
EQL BH5-2 BH7-2 BH7-2
Compound ug/g Dup.
Chloromethane 0.005 nd nd nd
Vinyl Chloride 0.002 nd nd nd

—3romomethane 0.005 nd nd nd
Chloroethane 0.005 nd nd nd
Trichlorofluoromethane 0.005 nd nd nd
Acetone 0.100 nd nd nd
1,1-Dichloroethene 0.002 nd nd nd
Dichioromethane (Methylene Chloride) 0.010 nd nd nd

. frans-1,2-Dichloroethene 0.002 nd nd nd

" Vethyl-t-Butyl Ether 0.002 nd nd nd
1,1-Dichloroethane 0.002 nd nd nd
Methy! Ethyl Ketone (MEK) 0.025 nd nd nd
cis-1,2-Dichloroethene 0.002 nd nd nd
Chloroform 0.002 nd nd nd
1,2-Dichloroethane 0.002 nd nd nd

- #,1,1-Trichloroethane 0.002 nd nd nd
Carhon Tetrachloride 0.002 nd nd nd

- ‘Benzene 0.002 0.003 0.002 *0.001
1,2-Dichloropropane 0.002 nd nd nd
[Trichloroethene (Trichloroethylene) 0.002 nd nd nd
Brornodichloromethane 0.002 nd nd nd
cis-1,3-Dichloropropene 0.002 nd nd nd
Methyl Isabutyl Ketone (MIBK) 0.025 nd nd nd
irans-1,3-Dichloropropene 0.002 nd nd nd
1.1,2-Trichloroethane 0.002 nd nd nd
Toluene 0.002 0.008 0.007 0.004
2-Hexanone D.025 nd nd nd
Dibromochicromethane 0.002 nd nd nd
1,2-Dibromoethane (Ethylene dibromide) 0.002 nd nd nd
ﬂ'etrachloroethene {Perchloroethylene} 0.002 nd nd nd
1.1,1,2-Tetrachloroethane 0.002 nd nd nd
Chlorobenzene 0.002 nd nd nd
Ethylbenzene 0.002 0.002 *0.001 *0.001
m-Xylene & p-Xylene 0.002 0.007 0.006 0.004
Bromoform 0.002 nd nd nd
Styrene ' 0.002 nd nd nd
1,1,2,2-Tetrachloroethane 0.002 nd nd nd

—0-Xylene 0.002 0.002 0.002 *0.001
1,3-Dichlorobenzene 0.002 nd nd nd
1.4-Dichlorabenzene 0.002 nd nd nd

—1,2-Dichiorobenzene 0.002 nd nd nd
‘Surrogate Standard Recoveries (Control Limits) '
Dibromofiuoromethane (70-130%) 101% 100% 101%
Toluene-d8 (70-130%) 105% 104% 103%
4-Bromofluorobenzene {70-130%) 97% 98% 97%

3733 McADAM Roap, MississalGa, Oxrario, Canana L47Z INY - CTEL (903) 890-H300  Fax: (9015) BUD-8575 @



ANAIYTICAL SERVICES

Client; Kewen Environmental
_-Nork Order: 2156050

Page20f3

VOLATILE ORGANIC COMPOUNDS
Units: micrograms/gram {ug/ag) dry weight

Accept | Recovery

Matrix: Soil
' Method Blank
EQL Upper
i’;ompound uglg Resuit Limit
Chloromethane 0.005 nd 0.005 yes
Vinyl Chieride 0.002 nd 0.002 yes
—3romomethane 0.005 nd 0.005 yes
Zhloroethane 0.005 nd 0.005 yes
Trichlorofluoromethane 0.005 nd 0.005 yes
Acetone 0.100 nd 0.100 yes
i.1-Dichloroethene 0.002 nd 0.002 yes
Dichloromethane (Methylene Chloride) 0.010 nd 0.010 yes
.. trans-1,2-Dichloroethene 0.002 nd 0.002 yes
* Wethyi-t-Butyl Ether 0.002 nd 0.002 yes
i,1-Dichloroethane 0.002 nd 0.002 yes
Methyl Ethyl Ketone (MEK) 0.025 nd 0.025 yes
zis-1,2-Dichloroethene 0.002 nd 0.002 yes
Chiloroform 0.002 nd 0.002 yes
1,2-Dichlorcethane 0.002 nd 0.002 yes
1,1,1-Trichloroethane 0.002 nd 0.002 yes
Carbon Tetrachioride 0.002 nd 0.002 yes
- denzene 0.002 nd 0.002 yes
1,2-Dichloropropane 0.002 nd 0.002 yes
Trichloroethene (Trichloroethylene) 0.002 nd 0.002 yes
_ 3romodichloromethane 0.002 nd 0.002 yes
cis-1,3-Dichloropropene 0.002 nd 0.002 yes
Methyl Isobutyl Ketone (MIBK) 0.025 nd 0.025 yes
g:rans~1 3-Dichloropropene 0.002 nd 0.002 yes
1,1,2-Trichloroethane 0.002 nd 0.002 yes
Toluene 0.002 nd 0.002 yes
2-Hexanone 0.025 nd 0.025 yes
Dibremochloromethane 0.002 nd 0.002 yes
1,2-Dibromeethane (Ethylene dibromide) 0.002 nd 0.002 yes
Tetrachloroethene {Perchloroethylene) 0.002 nd 0.002 yes
1,1,1,2-Tetrachloroethane 0.002 nd 0.002 yes
Chlorobenzene 0.002 nd 0.002 yes
Ethylbenzene 0.002 nd 0.002 yes
m-Xylene & p-Xylene 0.002 nd 0.002 yes
Bromoform 0.002 nd 0.002 yes
Styrene 0.002 nd 0.002 yes
1,1,2,2-Tetrachioroethane 0.002 nd 0.002 yes
.p-Xylene 0.002 nd 0.002 yes
1,3-Dichlorobenzene 0.002 nd 0.002 yes
1.,4-Dichlorobenzene 0.002 nd 0.002 yes
~1,2-Dichlorobenzene 0.002 nd 0.002 yes
Surrogate Standard Recoveries (Control Limits)
Dibromofluoromethane 107%  70-130% yes
Toluene-d8 101%  70-130% yes
ﬁ-Bromoﬂuorobenzene 100%  70-130% yes
3735 MoAnan Roai, Mississal ga, Oxradio, Caxapa 1472 INY  TeL {905 BUG-H3606
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Page 3 of 3

ANALYTICAL SERVICES

Client; Kewen Environmental VOLATILE ORGANIC COMPOUNDS Date: 09-Jul-01

Work Order: 2156050
Matrix: Soil

x Legend: EQL = Estimated Quantitation Limit for undiluted samples
/ nd = Not Detected Above EQL
Dup. = Duplicate
* = Detected below EQL but passed compound identification criteria

| Date of sample receipt: June 27, 2001
‘; Date of sample analysis: Juiy 3, 2001

E Analytical Method:

The soil samples were analysed by low level purge & trap (US EPA Method 5035) gas
! chromatography/ mass spectrometry using US EPA Method 82608 (modified).

-1 Note: Estimated quantitation limit is the lowest concentration that can be reliably achieved within specified
z limits of precision and accuracy during routine faboratory operating conditions.

; NOTE: All work recorded herein has been done in accordance with normal professional standards using

[ accepled testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost

‘ of the pertinent analysis done. Your samples will be retained by PAS for a period of 30 days foffowing
reporting or as per specific contractual arrangement.

Job Approved By: ‘%f\hj (h&

.......................................................

1 Anne Trebaul, M.Sc.
Chemist

5735 MoAnas Ruar Missssacca, OxTario, Caxana [HZ INY  Te (903) 8908366 Fax:(905) BOLEHSTS



Appendix F

Groundwater Chemical Analyses
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