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October 8, 1996 GLL 96-346

Mr. Ray Funnell, P.Eng. ‘ .
Commissioner of Works &> Lt o Jy
oo

59 Carden Street
Guelph, Ontario
NI1H 3A1l

Dear Mr. Funnell:

Re: Work Plan for the Remediation of the Former Guelph Gas Works

We understand that the City of Guelph is considering using the former Gas Works property
as the site of the new Memorial Gardens Arena. One of the issues that the City wishes to
consider, in making this decision, is the cost and time associated with remediating the site.

Environmental Strategies Limited, a Gartner Lee company, has previously undertaken site
characterization work on this property for the City. As a result, you requested that we
develop a work plan to estimate the time and cost associated with remediation of this

property.

In this letter, we have subdivided the work plan activities into two phases: the development
of a remediation plan; and the implementation of the remediation plan (decommissioning
of the property).

Site Setting

In developing this work plan, we reviewed our files regarding the regional and local site
setting, plus detailed information that we had obtained from our previous investigations of
the site. Our previous investigations had included archival data, air photo interpretation,
test pitting, drilling, monitoring and laboratory testing.

To assist in your review, and for your files, we have prepares a concise summary of the site
setting based on our previous work, which we can provide under separate cover.

Phase 1: Development of a Remediation Plan

Given the short time frame available for development of this work plan, we decided to take
a specialist team approach to this project. We first undertook a compilation and detailed
review of all available information for this property, as noted above. This information was
presented to the team for review and critiquing. We then reviewed the current Ontario
guidelines for site decommissioning, and the other regulatory requirements that could
apply. Our team then developed the work plan, time and cost estimates to remediate the
site.
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We have assumed in the development of this work plan that the City would assign a staff coordinator
to the Arena development, including the remediation work. Also note that our cost estimates include
project management and GST.

The current provincial guidelines place the responsibility for the development and implementation of
the remediation plan on the proponent and the consultant. The MOEE takes a very hands off
approach. This means that the City can proceed through this process as quickly as you are
comfortable.

However, the guidelines do require public involvement. Given our knowledge of the environmental
interests in Guelph, we expect that any public involvement program will have to be extensive and
have provided for this in the work plan. There are three implications from this:

1. once the neighbours are aware of the existence of contaminants under their
properties, the City may face legal actions;

2. local environmental interests may press the City to undertake remediation
regardless of a decision to use the site for the Arena (e.g., as with the current
issues surrounding the Hanlon/Wellington interchange development); and

3. the schedule and cost associated with the development of the plan and it's
subsequent implementation may increase.

It is also clear that the current contamination and potential cleanup is shared by the City and Union
Gas. It will be difficult to proceed separately. As a result, the City will need to bring Union Gas into
the process quickly.

Taking the above into account, we believe that the first phase of this work plan will require six
months to one year to complete and the consulting fees will be in the range of $165,000 to $320,000.
The details of the work activities are described below. The schedule and budget for these work tasks
are provided in Table 1.

Phase 1 Work Plan Activities

1. Work Plan Finalization
a) -Preliminary work program;
b) refinement based on City staff comment;
c) review and refinement with Union Gas and Developer; and
d) review and finalization following public comment.
2. Consultation with Union Gas and Arena Developer

a) Technical support.
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Data Collection

a) Review of GLL/ESL file material (done);

b) review of Union Gas investigation - Canviro report; and
c) review of City servicing and Archive materials.

Agency Consultation

a) Technical support and meetings.

Site Investigations

a) Delineate bedrock depression to quantify coal tar (drilling, sampling);
b) characterize coal tar chemistry (liquid, gas, dissolved);
c) locate underground structures/tanks and delineate hydrocarbon contamination
(geophysics - ground penetrating radar, test pits, drilling, sampling);
d) investigate service trench contamination (video camera, test pits, inspection,
sampling);
e) sediment and water quality sampling and testing (storm sewers, basement sumps,
’ ground water monitors);
) surficial soil sampling and testing (footings and foundations);
g) repair/decommission existing leaking bedrock monitor (monitor location 15); and
h) documentation,
Health Assessment
a) Develop approach and review with all parties;
b) select critical contaminants, pathways, receptors;
c) establish baseline conditions;
d) evaluate potential health impacts; and
e) recommend mitigation and monitoring (documentation).

Development and Remediation Alternatives

a) Review proposed development options and identify preliminary remedial alternatives
(input to site investigations);

b) detail the alternatives following site investigation and health assessment;

c) develop remedial technologies and cost; and )

d) recommend preferred development and remediation concept following Agency and

public input.

Public Involvement

a) Neighbours - technical support and meetings:
* let neighbours know what is happening;
* potential liability where staining was identified; and
*

response-type activity.

(96346)
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b) General Public - preparation, attendance, documentation for three public
meetings: »
Meeting 1: work program
Meeting 2: results of site investigation and baseline for health

assessment
Meeting 3: health assessment results and development/

remediation options -

* coordination of technical staff

Phase 2: Implementation of the Remedial Plan

It is difficult to predict with any certainty, the actual requirements for remediation of this site before
the Phase 1 work plan outlined above is completed. However, based on your request, we have
developed a conceptual remediation plan that reflects our best guess at the outcome of the process.
Where there is uncertainty, we have identified the issue and provided a cost allowance.

Currently, contamination both on site and from historic site activity are generally contained and
moving into the environment at a low rate. As a result, the site is not having a significant impact on
the environment based on current use.

The ideal redevelopment plan, for this site, would maintain the status quo. However, this would
likely place significant constraints on the proposed arena development. This would require a slab on
grade construction with minimal excavation for foundations and servicing. Clearly excavations for
underground parking would be precluded.

We expect, however, that through a public process the remediation plan will probably result in a
requirement to provide a net environmental improvement. Therefore, we anticipate that the resulting
remediation plan will likely include the following components. Our cost estimates are also included,
for your information.

Phase 2 Activities and Cost Estimates

*  Removal of Underground Tanks. ........c.oviviririrurrnrsasiniosiosrrsesrcnmanneanas $5,000 - $10,000
*  Removal of Buried Structures (at developer's Cost).......ovvvviiiiiiiiiiiiiiiii i -
*  Excavation of hydrocarbon-contaminated S0ilS.......cooeiiiiiiiiiiiiii et $5,000

*  Excavation and disposal of coal tar contaminated soils (5,000 tonnes) at Laidlaw ... $1,000,000 - $2,400,000
- assume excavation in overburden only
- assume Union Gas will be responsible for their own clean-up

*  Mitigation if coal tar gases are problematic (i.e., work in abubble)................c..li $100,000

*  Disposal of excess materials fromnew ServiCing.........oovevveiieiiiiiiiniiiaann, £5,000 - $10,000
- bulk of materials can go to Eastview

*  Controls on services (i.e., clay collars)............ooooiii $5,000

This paper is made from
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*  Retaining wall replacement (variable cost - not included)
- needs hydraulic control while this is being done
- investigate soils in and around the weep holes of the retaining wall

*  Clean-up of contamination in existing servicing and trenches............cocoviviiannni...

- assume clean-up of hot spots and passages only
- assume trench 150 m long x 2 m deep x | m wide = 500 tonne

*  Replacement cOSS fOr SEIVICINE ....uuviiiiiiiiietiiiiniieaiaieiraaaiiiiesaeiianneeaees
*  Water treatment and discharge of water in excavations (variable costs - not included),

- water control needed to keep excavations dry
*  Management of adjacent properties (costs unknown - not included)
- sump cleaning, air quality testing

R T12372 )7 1 PP

*  Design/approvals/sign oft/tender/contract administration/inspection/. ............cooevene...

monitoring (added as 10%)

Y723 oY 1 PRI

Add Contingency of 15% tohighend of range........oooinii i e

Tatal

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

$1.6 - $3.4 million

Again, we note that the above are estimates only, for planning purposes, based on the most reasonable

remediation scenario that we can foresee at this time.

Closing

We would be pleased to discuss any or all aspects of this work plan further with the City following
your review. We note that this work plan may provide a useful reference even if the arena project

does not proceed, since the eventual development of this property will be facing similar issues.

Also, as mentioned above, there is also a need to repair or decommission at least one of the previous
ground water monitors at this site that has a leaking seal, to minimize the potential for any
contaminants moving between the overburden and the bedrock. We recommend that this be done

regardless of the City's decision regarding further decommissioning of the site.

Yours very truly,
GARTNER LEE LIMITED

/.

Paul C. Murray, P.Eng.
Consulting Engineer -
Principal

PWle
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Q GUEIPH G SITE

The former Guelph Gas Works operated from about 1871 to about 1957, when it was shut down and
dismantled. The City of Guelph owns the eastern 2/3 of the 1 ha property and uses it as the Fountain Street

parking lot. Union Gas Limited which owns the balance of the property, maintains an office and service yard at
this location.

The Guelph Gas Works Site was the focus of two detailed investigations conducted in the late 1980s by
Environmental Strategies Limited (conducted on City owned and adjacent properties) and CH2M Hill
Engineering Limited (conducted on Union Gas property). These investigations invalved drilling, well
installation, shallow excavation, and sampling and analysis of soil and groundwater.

Waste (coal tar, coal cinders and slag), construction debris (brick, concrete, wood, glass and plastic) and
discoloured and potentially contaminated fill were encountered in most of the boreholes and excavations. The
coal tar is a viscous black substance with a strong creosol odour. In contact with water (i.e. precipitation or
groundwater), the coal tar leaches phenols, polynuclear aromatic hydrocarbons (PAHs) and light aromatic

hydrocarbons (benzene, toluene, ethylbenzene and xylenes), at concentrations of potential concern under both
Ontario and Federal regulation.

Soil and groundwater contaminated by phenols, PAHs and light aromatic hydrocarbons have been detected in
samples collected from the City of Guelph and Union Gas properties, and in boreholes/monitoring wells
installed between Surrey and Wellington streets. With regard to the City of Guelph and Union Gas. properties,
cancentrations of these parameters exceed applicable Provincial guidelines, with the highest concentrations

observed near the shared property line (south central area, just north of Surrey Street). South of Surrey Street,
the parameter concentrations decliné with distance from the Gas Works Site.

28 Wellington Street Eunst: 'This rectangular shaped property has frontage on both Surrey Street and
Wellington Street. A one story structure, formerly used as a restaurant (i.e. O’Tooles) and currently vacant, is
located on the property. Phase I and Phase II environmenta]l investigations have been undertaken at the
property, initially by Jacques Whitford Environmental Limited (JWEL) in April/May 1997 and most recently
by Trow Consulting Engineers Ltd. (Trow) in October 1997. These investigations included a historical
inventory of land use, drilling, well installation , sampling and analysis.

Historical use of the property included a spring and axie/iron fabrication plant (pre 1899 to late 1950s), a car

dealership and repair operation (late 1950s to late 1970s) and a restaurant (since 1981). Adjacent land use is
commercial/industrial and in the past included the Guelph Gas Works, restaurants and petroleum storage.

Page 1
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The investigations identified a aumber of contaminants including PAHs, aromatic hydrocarbons and |
chlorinated organic compounds in samples of fill/soil and groundwater from this property.

The PAHs and the light aromatic hydrocarbons detected in the boreholes/monitoring wells installed near Surrey
Street may be related to migration of contamination from the former Guelph Gas Works Site (currently owned
by the City of Guelph and Union Gas). The source(s) of the contaminants detected at other locations on this
property including aromatic hydrocarbons and chlorinated compounds may include:

e residual contamination in the fil/soil and groundwater from the former historical commercial/industrial use
of the property (Note: Former use of 26 Wellington Street includes metal fabrication and car dealership);

s leaching of fill (possibly contaminated) which was placed on the properties to raise the grade; and,

o other commercial/industrial property where petroleum products and or chlorinated compounds have been
used or stored.

42 and 56 Gordon Street: These two properties are occupied by commercial buildings used by car rental
agencies. 1he 56 Gordon Street property was initially assessed by Agra Earth and Envircnmental Limited
{(June 1995). Agra documented the presence of three underground petroleum storage tanks and an abave

ground tank, associated with a former service station operation on the property, and recommended that a
subsnrface investigation be undertaken.

V. A. Wood (Guelph) Incorporated was subsequently retained by Hocala Properties to undertake a Phase 11
environmental audit. This investigation which involved boreboles, well installation, and soil and groundwater
sampling and analysis was completed in August 1995. Aromatic hydrocarbon and total petroleum
hydrecarbons were detected in soil and groundwater samples collected from the 56 Gordon Street property.
The consultant did not attribute this contamination to a particular source, put recommended that a subsurface
investigation be conducted on the adjacent Union Gas Limited property (former Guelph Gas Works Site).

While it is possible that the contamination is from an off-site source(s) including the Gas Works Site, it is
equally plausible that the contamination originated on-site and is from minor spillage/leaks associated with the
past use of this property as a service station with underground storage tanks. No conclusions can be reached at
this time regarding the source(s) of contamination at this site.

CONCLUSIONS AND RECOMMENDATIONS

The former Guelph Gas Works Site has been implicated as one of the possible sources of the contamination
detected on the 26 Wellington Street and 56 Gordon Street properties. This is because many of the
contaminants (PAHs and light aromatic hydrocarbons) are similar to those detected on the former Guelph Gas
Works Site. It should however be noted that these organic compounds are common constituents of petroleum
products and their occurrence can also be attributed to the current and past use and/or storage of petroleum,
vehicle maintenance activities, ete. on other properties. Further, the chlorinated compounds detected in the
groundwater at 26 Wellington Street by Trow have not previously been observed in any samples collected in
the area and the source of these compounds remains unknown.

Page 2
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To properly evaluate this issue, it will be necessary to: a) collect additional information on current and past land
use in the general area to identify other possible sources of contamination; and, b) update the hydrogeologic
and chemical data base for the Guelph Gas Works Site to develop a better understanding of the potential for
this site to impact adjacent property.

i

With regard to the Guelph Gas Works Site, it is recommended that ali available monitoring wells on the City of
: Guelph, Union Gas and adjacent properties be located, the water levels measured to define groundwater flow
; directions, and a subset of the wells sampled to establish the nature and distribution of contamination. This

assumes that these wells are available (i.e. have not been destroyed) and that Union Gas and other landowners
are prepared to co-operate.

Considering the age of the monitoring wells (late 1980s) and intensive use of the praperties, it is likely that

many of the wells have been damaged or destroyed and are no longer available. It may therefore be necessary
to install new wells to collect the required information. '

Depending on the condition and availability of existing'we]ls and the co-operatian of adjacent property owners,

the estimated cost to complete the recommended work program may range from $26,600 to $46,000. The basis
‘ for this range in cost follows:

Task Assumptions Estimated Cost
Range
Low High
1. Land use inventory and task completed by Guelph Engineering/Planning Departments,
inspection of properties with input from eonsultant, co-operation of property owners 3600 $1,200
2. Assess condition of existing | co-operation of property owners, undertake repairs to wells if
wells warranted $1,350 $3,350
3a._Install replacement wells | 5 to 10 monitoring wells to be installed, developed and surveyed $8,300 | $17.,600
3b. Analyze soil samples submit 5 to 10 soil samples collected during well installation for $500 $1,000
analysis of PAHs and volatile organic compounds (VOCs) ‘
4. Measure water levels 15 to 20 wells available for use $1,200 $1,800
5. Sample wells 10 to 15 groundwater samples collected and analyzed for PAHSs,
VQCs, cyanide and ammonia $4,400 36, 000
6. Disposal Cost cost for disposal of soil and purge water not included
7. Reporting compile all data, develop draft remedial action plan $8,000 | $12,000
Estimated Cost With GST | $26,600 | $46,000

The product of this work program will be a detailed report which identifies potential sources of contamination
in the general area, and evaluates the likely effects of contaminant releases from these sources as well as the
former Guelph Gas Works Site. A remedial action plan will be developed in draft, for discussion purposes,

Page 3
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April 30, 1998 GLL 98-136

The City of Guelph
Engineering Department
City Hall, 59 Carden Street
Guelph, ON NIH 3A1

Attention: Mr. Terry E. Heamn, P.Eng.
, Director of Engineering

Re: Former Guelph Gas Works Site and Adjacent Property

Per your request I have reviewed the various reports relating to the former Guelph Gas
Works site located between Surrey Street and Fountain Street, and adjacent properties (28
Wellington Street East, and 42 and 56 Gordon Street). Recent investigations conducted on
the adjacent properties have identified contamination (polynuclear aromatic hydrocarbons,
total petroleum hydrocarbons and volatile organic corhpounds) which is similar to that
observed at former coal gasification sites, This contamination has been attributed by the
investigators to be caused by one or more of the following: a) migration of contaminants
(dissolved phase and possibly non aqueous phase) from the former Guelph Gas Works site;
b) possible placement of contaminated fill that originated at the Gas Works site; ¢) other
off property sources; and, d) historical use of the subject property.

My review. focused on two issues, namely whether the contamination detected on the
adjacent properties originated at the Gas Works site and if this is the case, what measures

can be taken by the City of Guelph to control or prevent future movement of contamination
from its property. '

To place the issues into their proper context, this letter presents a summary of background
information on the Guelph Gas Works site including a characterization of the waste and
contamination found at the site, and a summary of the geology and hydrogeology of the
area. The major findings on the adjacent properties are provide for completeness,

1. Former Guelph Gas Works Site

L1 Site History and Existing Use of Property

The former Guelph Gas Works occupied a property of about 1 ha located on Fountain
Street between Wyndbam, Surrey and Gordon streets. The Gas Works operated from 1871
to about 1957, when it was shut down and dismantled. Based on an old insurance map (c.
1911, copy attached), the Gas Works consisted of office and process buildings, three (3)
gas holding tanks, and coal and coke storage sheds. Below ground structures exhumed in
1987, included building and tank foundations, a network of passageways connecting
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buildings, and former storm and sanitary drains. No information is available on whether thefour
underground storage tanks shown in the 191! drawing, have been removed. The tanks were not

identified in a geophysical survey conducted by Gartner Lee Limited in 1986 and it is presumed that
they have been removed.

!
The City of Guelph owns the eastern portion of the property and Union Gas Limited owns the

southwestern portion of the property. The City owned property is currently in use as a parking lot,
Union Gas maintains an office and service yard on its property.

1.2 Scope of Previous Investigations

The Guelph Gas Works Site has been assessed by lntera Technologies Ltd. (1986), Gartner Lee
Limited and its subsidiary Environmental Strategies Limited (between 1986 and 1990), and CH2M
Hill Engineering Limited (1989). A summary of the investigations follows.

Intera Technologies Ltd.(Intera): Intera was retained by the Ontario Ministry of the Environment in
1986 to identify and assess the potential environmental impact of former manufactured gas plants
waste sites in Ontario. The Guelph Gas Works Site is one of 41 gas plant sites identified by Intera.
Much of the early information available on the site is from the Intera inventory,

The Guelph Gas Works was reportedly a carburatted water gas Jacility that used coal and oil as feed
stock. Waste and by products of the gas manufacuring process include tars, tar sludges and liguors,
ammonia liquors, spend iron oxide (gas purifying agent), ash slag, cinders, dust, and off grade
coal/cake. Coal tars and waste ammonia were stored in buried tanks. Tar residues at the former

plants are typically found in tanks, pipelines from gas processing and purifying area to tanks and base
of gas holders,

The primary constituents of the waste which represent a residual hazard and/or environmental
concern are:

Coal Tar Derivatives: Polynuclear Aromatic Hydrocarbons

Light Aromatic Hydrocarbons (Benzene, Toluene, Ethylbenzene, Xylenes)
Phenols

Iron Oxide: Sulphur
Cyanide

Ammonia compounds

General Waste: coal and coke fragments
ash, slag and cinders

(98-136)
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Environmental Strategies Limited (Gartner Lee): The Gartner Lee investigation of the City of
Guelph owned property entailed a review of historical information on the site, a geophysical survey,
advancement of boreholes (total of 17), installation of monitoring wells (total of 12), shallow
excavations (total of three) for sewer bedding inspection, inspections of the basements of four
buildings located south of Surrey Street to check for unusual odours or seepages and soil, sediment,
surface water and groundwater sampling. The locations of the boreholes and monitoring wells are
shown in the attached Figure A (Figure 1, Environmental Strategies 1990 report). Three of the
boreholes/wells (one well nest and a single well) were installed immediately south of Surrey Street
and an additional three boreholes/wells (same configuration) were installed immediately north of
Wellington Street. Ten of the boreholes were completed in bedrock and the remaining nine in
overburden. The soil, sediment and water samples were analyzed for general contaminant indicators
{phenols, un-ionized ammonium, oil and grease, and total cyanide), metals, polynuclear aromatic
hydrocarbons (PAHs), and volatile organic compounds (VQOCs).

CH2M Hill Engineering Limited (CH2M Hill): Union Gas Limited retained CH2M Hill in 1989 to
conduct an investigation of its property. The investigation entailed the advancement of boreholes
(total of seven), installation of monitoring wells (total of four), shallow excavation (total of three test
pits), collection of waste, soil and groundwater samples, and air quality monitoring. The
borehole/well locations are shown in the attached Figure B (Figure 3, CH2M Hill 1990 report), The
waste samples were analyzed for coal tar acids and PAHs. The soil and water samples were analyzed

for general indicators, major/minor ions, metals, the VOCs benzene, toluene, ethylbenzene and
xylenes, coal tar acids and PAHs,

For discussion purposes the boreholes/wells installed on the City of Guelph property are assigned the
prefix COG and those on the Union Gas property the prefix UG.

1.3 Waste and Contaminant Charaecteristics

Waste Characteristics: Waste (coal cinders, slag, and coal tar), construction debris (brick fragments,
concrete, wood, glass and plastic), and discoloured and potentially contaminated fill were
encountered in most of the boreholes and test pits completed on the City of Guelph and Union Gas
properties. The coal tar is described as a viscous black substance or residue with a strong creosol
odour. In one borehole, COGBH13, the tar occurred as an emulsion in the groundwater,

The coal tars while relatively immiscible, will leach phenols, PAHs and aromatic hydrocarbons. The
tar is denser than water and will tend to move downward through fractured and porous media, leaving
a stain or residue. Coal tar saturated fill was observed at several Jocations on both properties. Some
of the fractures at COGBHI15 were stained or contained a black tar like material.

( 98-136)
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Based on CH2M Hill's detailed characterization of the coal tar, the primary constituents are cresols
(0, m and p), phenols and PAHs. The contaminants are present in the soil/fill below the south east
corner of the property in the area of the former gas holder and along the east boundary of the
property. The concentrations are significant enough to render the residue and contaminated fill as

hazardous (CH2M Hill, 1990). Union Gas has not investigated the extent of migration beyond the Q
limits of its property. ‘

On the City of Guelph owned property, the major portion of the coal tar residue is within a bedrock
depression at the southwest corner of the property. Coal tars are also expected to extend beneath
Surrey Street and have been detected in the bedding beneath an abandoned sewer along Surrey Street.

CH2M Hill estimated that there is approximately 2,246 m® of waste/contaminated fill below the
Union Gas property that would need to be disposed of at either a hazardous waste landfill or a

municipal landfill, The volume of waste/contaminated fill at the City of Guelph property has not
been estimated.

Groundwater: Soluble constituents of the coal tar (PAHs and phenols), ammonia, cyanide, the
organic. indicators (TOC and COD) and aromatic hydrocarbons (benzene, toluene, ethylbenzene and
xylenes) have been detected in groundwater samples collected from the monitoring wells installed on
the City of Guelph and Union Gas properties. Ammonia and cyanide, specific indicators of
groundwater affected by coal gasification plants, are leached from the spent iron oxide which was
used to refine the coal gas prior to distribution. The ammonia is also a degradation product of
cyanide. The processing of the gas occurred on the City’s portion of the property and the bulk of any
oxide residue would be expected to be on this property.

The light aromatic hydrocarbons are a leachable constituent of the coal tar and are also found in most
petroleum products. The c¢l1911 drawing of the gas plant shows four underground storage tanks
located in the northwest corner of the City of Guelph property. The log for borehole COGBH10
installed in the immediate area of these tanks, notes the presence of a distinct gasoline odour at the
overburden bedrock contact. This borehole was not completed as a monitoring well and no chemistry
is available for this location. While the ¢1911] tanks are thought to have held coal tar, it is possible
that other tanks containing gasoline may have been installed in this area in later years. It should be
noted that the ¢1911 drawing shows a coal/wood yard immediately north of Fountain Street (formerly
Waterloo Street). The Guelph Police Department office currently occupies the property. According
1o correspondence in the City’s files, black soil with a peculiar odour was detected in 1989 during the
construction of an addition to the Guelph Police Building. Subsequent analysis of this soil identified
the presence of PAHs. No aromatic hydrocarbons were noted.

Aromatic hydrocarbons were detected at elevated concentrations in samples from all of the

monitoring wells installed on the Union Gas property including the wells (UGBH1 and UGBHS6)
installed along the northern property boundary. Although the source of the hydroearbon has not been

{98-136)
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clearly identified, it is postulated by CH2M Hill that the source is upgradient from the Union Gas
property (possible former underground tanks on the City property).

For information purposes, underground storage tanks are present or were formerly located on
properties to the north, west and south of the gas plant. These tanks may contribute to the aromatic
hydrocarbon contamination detected on the Union Gas and adjacent properties.

DOC and COD are indicators of organic contamination and their presence in the groundwater at
elevated levels is expected.

Surface Water and Sediment; Environmental Strategies (Gartner Lee) collected samples from the
storm sewer underlying Surrey Street and from the Speed River. Phenols an indicator of coal tar
contamination, was detected in the storm sewer sample. PAHs were not detected.

Surface water and sediment samples were collected from the Speed River at two sewer outfalls, the

catchments of which encompass the gas plant site. With regard to the surface water samples, cyanide
was the only site indicator that was detected.

PAHs and oil and grease were detected in the sediment at concentrations representative of
background levels.

1.4 Physical Setting
1.4.1 Topography and Drainage
The ground surface slopes to the south east from a high of about 317 mASL along Fountain Street to a

low of about 309 mASL along the Speed River. Much of the area is paved and/or covered with

buildings. Drainage is provided by catch basins and storm sewers. The storm sewers direct runoff to
the Speed River. :

14.2 Geology and Hydrogeology

The interpretation of the geologic and hydrogeologic setting presented herein is summarized from the
consultant reports available for the gas plant site and adjacent properties.

The area is for the most part underlain by granular fill and sandy glacial materials, which inturn are

underlain by the dolostone. Below the City owned property the overburden thickness varies from 1.2
m (central area) to 5.4 m (southwest corner). The 5.4 m value corresponds to what appears to be a

(98-138)
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closed depression in the bedrock. It is not known whether this feature is manmade or natural. The
depression is infilled with a fine to coarse sand which is saturated with coal tar.

The overburden thickness below the Union Gas property ranges from about 0.91 m at UGBH2 (auger
refusal) to 2.68 m at UGBH4. Off-site the overburden thickness varies from about 1.8 m to 2.8 m
~near Gordon Street to 1.4 m immediately north of Wellington Street.

The overburden stratigraphy over most of the area is fairly uniform typically consisting from surface
to depth, of a surface treatment of asphalt or conerete, crushed rack base, fill{sand and gravel with
variable content of silt, brick and concrete fragments and mse. debris), and native sand, gravel and
silt. At many locations (generally north of Surrey Street the entire overburden sequence is described
as fill). At other locations (south of Surrey Street and along Gordon Street) the fill is underlain by a
thin Jayer of silt and peat and native sand and grave].

The bedrock from regional mapping and the description in the borehole logs is assumed to be the
Guelph Formation. The bedrock is deseribed as grey to yellow to white, vuggy and fossilliferous with
variable porosity. The upper portion is fractured and weathered. RQD values reported by CH2M Hill

are variable with poor recovery noted at UGBH3 and good recovery at UCBHS. Fractures in
COGBH135 contained a black tar-like material.
2
o P

subsurface is south towards the Speed River. Based on the water level data for the well nests
COGBHI2 and COGBHI1S, the hydraulic gradient in the bedrock is downward.

2. Surrounding Properties

2.1 28 Wellington Street East

This rectangular (70 m by 28 m) property has frontage on and is accessible from both Surrey Street
and Wellington Street. The one story structure, formerly used as a restaurant and currently vacant, is

located on the property. A majority of the property is paved (asphalt) and represented the parking lot.
Landscaped areas are present at the enfrances to the property.

The 28 Wellington Street East property has been examined by Jacques Whitford Euvironment
Limited (Phase I and Phase II Environmental Investigations condueted in April/May 1997) and Trow
Consulting Engineers Ltd. (Phase If Environmental Site Assessment in October 1997). A summary of
the investigations follows. It should be noted that the discussion of the primary findings of the

JYacques Whitford Environment Limited (JWEL) investigation is summarized from my earlier letter
dated February 9, 1997,

{ 98-136)
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2.1.1 Jacques Whitford Environmental Limited Investigation

Background:  Jacques Whitford Environment Limited conducted a Phase 1 Environmental
Investigation of the subject property in April 1997 on behalf of Peter Mitges Holdings Limited.
Based on past use of this property (spring axle works/metal fabrication and vehicle repait/sales) and
historical land use on adjacent properties (fuel storage and former coal gas production/storage),
JWEL recommended that a Phase II Subsurface Investigation be performed. The Phase I
investigation undertaken in May 1997, involved the advancement of three shallow borings,
installation of two monitoring wells (in two of the borings), and the collection and analysis of soil and
groundwater samples. Two of the borings referred to as JWELBH! and JWELBH? are located at the
north end of the property immediately south of Surrey Street. Borehole JWELBH2 (west corner)
appears to have been installed in the general vicinity of COGBHI14. The third borehale (JWELBH3)

was completed near the southeast corner of the property. A location plan from the JWEL report
(Dwg. No. 2) is attached as Figure C.

Findings: The stratigraphy as described in the JWEL repost consists of a thin layer of asphalt, which
is- underlain by sand and gravel fill and in-turn by dolostone bedrock. The thickness of the
overburden ranges from 2.0 m at JWELBHI to 4.3 m at JWELBH3.

Volatile organic vapours described as a slight petroleum odour, were noted at borehole (JWELBH3) -
located at the southeast side of the property. No liquid petroleum hydrocarbons or petroleumn staining
were observed at the three borehole locations. Petroleum hydrocarbon (TPH, gas/diesel and heavy:
oil) and polynuclear aromatic hydrocarbon (PAH) contamination was detected in a soil sample -
collected from JWELBHI at a depth of 1.8 m. The concentrations of selected PAHs and TPH
exceeded their applicable guideline values. Aromatic hydrocarbons (benzene, ethylbenzene, toluene
and xylenes) and TPH (gas/diesel} indicative of petroleum contamination and PAHs were also
detected in 2 groundwater sample from JWELBHI. Of these parameters, benzene, athylbenzene,
TPH and several PAHs exceeding their applicable guideline values. TPHs were detected in the soil
sample from JWELBH2 but generally at low concentrations. Benzene and toluene were detected in
the groundwater sample from JWELBH3, with benzene exceeding its applicable guideline value.

The consultant, JWEL, concluded that the contaminants detected in JWELBH1 (TPH, volatile
organics and PAHs) and TWELBH2 (TPH) ere likely associated with the historical presence of the
coal gasification plant which was located northwest of the subject property. The benzene observed in
the groundwater sample from JWELBHS3 is attributed to former underground storage tanks located
north of the subject property (currently occupied by Wendy’s Restaurant). According to the Phase I
assessment, the Wendy’s Restaurant property was formerly occupied by a car dealership. Although

the tanks were reportedly removed in the 1970s, no reports are available documenting their removal
or any restoration activities that may have been undertaken,

(95-136)
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2.1.2 Trow Consulting Engineers Ltd. Investigation

Background: Trow Consulting Engineers Ltd. (Trow) was retained by National Life Assurance
Company of Canada to perform a Phase 1I Environmental Site Assessment of the subject property in
the late summer/fall of 1997. The scope of work for this investigation involved the clearance of
underground utilities, 2 geophysical survey (ground penetrating radar), advancement of five (5)
boreholes and one (1) probe hole, installation of three (3) monitoring wells and the collection of soil
and groundwater samples. Groundwater samples were also collected from two of the JWEL wells
(JWELBHI and JWELBH3). The soil and groundwater samples were analyzed for PAHs, VOCs,
TPH and metals. For discussion purposes the boreholes are referred to as TCBH1 through TCBHS,
and the probe hole as TCPH1. The locations of the various boreholes/wells are shown in Figure D
(Dwg No. 2 from Trow report).

Findings: Although the geophysical survey provided little useful data, the borehole logs are detailed
and provide a good description of the fill and native material. The site is blanked by fill congisting of
a surface treatment of asphalt and about 1.1 m to 1.5 m of sand and gravel containing brick fragments,
fly ash and coal waste. The fill is locally described as being stained (black), having a visible sheen
and solvent or petrolenm odour, A layer of silt/peat was identified below the fill in TCBH4 and
TCBHS. Native send and gravel were identified in TCBH1, TCBH2 and TCBH3 immediately below
the fill and in TCBH4 below the silt/peat. Auger refusal interpreted as bedrock, was reported at
depths ranging from 2 m at Surrey Street to 3.8 m at Wellington Street. Overall the geologic
description is more comprehensive than that in the JWEL Phase II report.

The water table was detected within 2 m of ground surface in the three wells which were installed.
Groundwater flow is interpreted to be in a southerly direction.

No VOCs or TPH were detected in the soil samples that were collected from the boreholes completed
on site, PAHs were detected in samples from TCBHI, TCBH2, TCBH4 and TCBHS5 with the highest
concentrations noted in TCBHI. Borehole TCBH] as noted, is located at the south end of the

property near Wellington Street. The concentrations of the individual parameters were below their
applicable guideline values.

With regard to the groundwater analyses, a number of VOCs were detected including chloromethane
(TCBHI and TCBH3), vinyl] chloride (TCBH3 and TCBH4) acetone (TCBH4), t-1,2-dichloroethene
(TCBH3), cis-1,2-dichloroethene (TCBH1), MEK (TCBHI and TCBH3), 1,2-dichloroethane
(TCBH1 and JWELBH]1), trichloroethene (JWELBH1), 1,2-dichloropropene (TCBHI, TCBH3 and
TCBH4), tetrachloroethene (TCBH1), and xylenes (TCBH1 and JWELBH]1). With the exception of
xylene, these VOCs have not previously been detected either at the gas plant site or in samples
collected from subject property. The highest VOC concentrations were observed in TCBH3 with
vinyl chloride and 1,2,-dichloropropene detected at concentrations exceeding the applicable
guidelines. The sample froin TCBHI also contained 1,2-dichloroethane and 1,2-dichloropropene at

(98-136)
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concentrations above their applicable guidelines. It is noted that no VOCs were detected in the
duplicate sample from TCBH4.

Various FAHs were detected in groundwater samples collected from TCBH4, JWELBHI and

JWELBH3., Only benzo(a)pyrene and acenaphthylene were detected at concentrations at or
exceeding the applicable guidelines.

Lead was detected in groundwater samples from TCBH3 and JWELBHI at concentrations exceeding
applicable criteria. Copper was detected in JWELBHS3 at a concentration exceeding its criterion. It is
noted there is no reference to the samples having been filtered in the field. The lead and copper may

therefore be related to the particulate matter in the sample (i.e. digestion of particulates by acid used
for sample preservation).

Based on the findings, Trow concluded that the contamination encountered in TCBH3 was from an
upgradient source namely the Gas Works Site, The contamination detected in JWELBH3 was
attributed to the former underground storage tank on the property to the east. Trow notes that the @
analytical results for its samples bear no resemblance to the samples collected by JWEL.

2.1.3 Discussion

JWEL Report: Although the contaminants detected at JWELBHI are similar to those observed at
former coal gasification plant site particularly the PAHs, it would be premature to conclude that the
contamination is caused by migration from the Gas Works Site. As indicated in the JWEL report, the
historical land use of the subject property was industrial. Further, the site is covered with asphalt
(potential source of PAHs) and the overburden is primarily fill (source is unknown). It is possible
that the fill on the subject property was sourced from the Gas Works Site or from some other site. It

is also possible that the petroleum hydrocarbons originated on site and the PAHs are from an off-site
source.

With regard.to the benzene contamination detected at JWELBHS3, it may be associated with former
activities (fuel storage) on the property to the north. If this is the case, it is possible that there may be
considerable residual contamination in the subsurface below the neighbouring property.

The consultant recognizes that it is presently not possible to establish the source(s) of contamination
with any degree of certainty and has recommended that additional studies be conducted to better
define the nature and extent of the petroleum hydrocarbon and PAH contamination.

Trow Report: The chemistry presented in the Trow report is substantially different from that

documented by JWEL and not representative of contamination from coal gas plants. Specifically, the
- primary contaminants jdentified in groundwater samples collected from the wells are chlorinated

{ 98-136)
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solvents, These volatile compounds have not previously been detected at the Guelph Gas Works Site.
While it is recognized that the chemistry for the Gas Works Site dates back to the late 1980s and no
recent information is available for this site, we are not aware of any land use changes that conld cause
this contamination. During a recent site visit (April 24, 1998) however, I noted the presence of a
machine/automobile parts shop immediately north of the Union Gas property. The solvents are often
used in auto parts cleaning. A gas vemt was observed along the east wall suggesting that an #E—
underground tank may be present (or was formerly present) on the property.

Trow reported the presence of flyash, organics, brick and coal fragments, and/or coal tar waste in the
fill. These inclusions have been noted in most of the borings that have been advanced on the Gas

Works property and other adjacent properties and appear to be endemic to the fill that has been placed
in the area.

With regard to contaminants considered typical or representative of the Gas Works Site, only the
PAHs benzo(a)pyrene and acenaphthylene were detected. These PAHs were observed in a
groundwater sample from JWELBH!, This monitoring well is located immediately south of Surrey

Street. Both parameters were previously detected by JWEL at this location in soil samples from the
boring and in groundwater samples from the well.

2.2 42 and 56 Gordon Street

Background: Information on this property is presented in the V.A. Wood (Guelph) Incorporated
report titled Geotechnical Investigation, Phase 1l Environmental Audit, 42 and 56 Gordon Street

(August 1995). V. A. Wood (Guelph) Incorporated, referred to herein as Wood, was retained by
Hocala Properties.

The prbperties referred to as 42 Gordon Street and 56 Gordon Street are each occupied by single story
commerial buildings whith a plan area of about 1,000 square metres. The latter property was at one
time a service station. Both properties are used by car rental agencies.

A Phase | assessment was previously completed by Agra Earth and Environmental Limited (Agra) on
the 56 Gordon Street property in June 1995. 1 have not reviewed the Agra report. As indicated in the
Wood report, Agra identified the following areas of concern:

1) two underground gasoline storage tanks which had been associated with the service station
operation;

2) anunderground diesel fuel tank which had been located to the east of the building;

(§8-136)
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3) a 500 gallon above ground tank (belonging to 42 Gordion Street), which currently sits on the west
side of the site; and,

4) a coal gasification plant operated from 1871 to 1957 on the site adjacent to this property 1o the
north.

Based on these concerns, Agra recommended that a subsurface investigation be completed.

Enclosure 1 of the Wood report (attached as Figure E) shows the former locations of various tanks
including a heating oil tank, refuse oil storape tank, fuel tanks. An above ground fuel tank
(presumably still present) is also shown in this figure. The location of the diesel fuel tank noted by
Adgra is not indicated. It is possible that this is the refuse oil storage tank shown in Figure E.

The Wood investigation involved the advancement of eight (8) boreholes, installation of two (2)
monitoring wells and the collection of soil/fill and groundwater samples (locations in Figure E
attached). The soil samples were analyzed for the list of parameters on the MOE’'s Clean Up
Guidelines (Phyto). This list includes general indicators such as pH and electrical conductivity,
metals, TKN (as nitrogen), oil and grease, TPH and Benzene, Toluene, Ethyfbenzene and Xylenes
(BTEX) and VOCs. The groundwater samples were analyzed for BTEX, For discussion purposes
the boreholes/wells are referred to as WBH1 through WBHS.

Finding: All boreholes except WBH2 encountered a surface pavement of asphalt over a crushed
limestone base. A layer of coarse sand and gravel (presumably native soil) was detected below the
pavement at WBH1 and WBH3, and in WBH2. Fill was encountered below the pavement in WBHS,
WBH6, WBH7 and WBHS. The fill is a mixture of sand and gravel. A “trace of organics” was noted

in WBH6, WBH7 and WBHS. The boreholes were advanced to refusal on presumed bedrock at
depthsupto 2.4 m,

The water table was encountered in WBH2 at an assumed reference elevation of 98 m and in WBHS ¢
at 85,7 m. Based on these two values, shallow groundwater flow is towards the east.

A Gastechtor was used to screen the samples collected from the boreholes. Positive results were

noted in the borehole logs for WBH7 between 2.3 m to 2.4 m and WBHS approximately 1.0'm and
20m.

For the soil samples, all chemical parameters are below or within the range of values specified in the
cleanup guidelines which are currently in effect, namely the Table A soil criteria. TPH and BTEX
were detected in the two deep soil samples from WBHS suggesting a possible localized source of
aromatic hydrocarbons. Borehole WBHS is located near the north east property boundary that is

shared with Union Gas. It is noted that the former heating oil tank was located about 10 m to the west
of this borehole.

{ 98-136)
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With regard to the two groundwater samples (WBH2 and WBHS), TPH (extractable) was detected in
the sample from WBHS at a concentration of 21.6 mg/L. The criteria value is 1,000 ug/L (1 mg/L).

TPH (purgable) the indicator of light aromatic hydrocarbon was detected at trace levels. No BTEX or
other VOCs were detected in the water samples.

Wood did not atiributed the TPH (extractable) contamination to a particular source but suggested that
it may be from the former Gas Works site because of its proximity to the Union Gas property. Wood

recommends that a subsurface investigation of the Union Gas property be conducted to determine its
potential to impact 56 Gordon Street.

Discussion: Low level petrolenm hydrocarbon contamination has been detected in soil samples from
two boreholes (WBH7 and WBHS) advanced on 56 Gordon Street property in the vicinity of former
storage tanks. TPH (extractable) was detected in the groundwater sample from WBHS at a
concentration in excess of the applicable Table A criterion, Although Wood has suggested an off-site

source namely the former Gas Works Site, it is equally plausible that the contamination originated on-
site given its past use as a service station.

It is noted that BTEX were not detected in the groundwater. These aromatic hydrocarbons are
primary indicators of contamination from the Gas Works Site. Considering their mobility, I would
expect these parameters to have bee:/gnr‘oundwater. TPH (extractable) is not particularily mobile
suggesting a more localized source.

3. Remedial Considerations - Information Requirements

The information on the Guelph Gag Works site is relatively dated havmg been collected between
1986 and 1990. The information on the adjacent properties is more recent having been collected
between 1995 (42 & 56 Gordon Street) and 1997(28 Wellington Street). For the Gas Works Site, |
would expect that the natural processes of biological and chemical degradation, and the continued
leaching of the coal tar and iron oxide residuals would have reduced contaminant concentrations to
some extent. This reduction is a slow process and is certainly not complete, as the recent chemical
data for the adjacent downgradient properties would indicate. The coal tar residvals therefore
represent a source of soluble chemical constituents (specifically the aromatic hydrocarbons) that will
continue to move away from the site unless controlled, Other contaminant sources are known to exist

in the area, however my and the City’s knowledge of these sources and historical land use in the area
in general, is lacking,

Any action taken to control the contaminant source requires updated information on the distribution
of the contaminants and groundwater flow patterns. Ideally, it would be desirable to abtain this
information using the existing wells that were installed on the City’s, Union Gas and other adjacent
properties. Unfortunately, considering the age of the wells and the active use of these praperties, I

(98-138)
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expect that many of the wells have been damaged or destroyed, and are no longer available. It will
therefore be necessary to undertake additional investigation to obtain this information. This
investigation would likely involve the following tasks:

{TA r-crcn\
* assemble additional information on land use in the area and possible sources of contamination; v
* locate and assess the condition of the existing wells, and undertake necessary repairs; o
= identify appropriate locations for any new boreholes/wells and clear services; v
* advance boreholes to collect fill/soil samples for analysis; «
* install monitoring wells, develop the wells and survey elevations v
*  measure water levels and sample all existing and new wells; v
* analyze samples for chemical parameters considered to be indicators of waste; and, v
* compile and report on the collected information, and develop a remedial action plan. v

Implementation of any investigation assumes the co-operation of Union Gas and other adjacent
property owners, ( Velily woold ‘r‘wzy T ~tien Pcifd‘:-\s R
) ek wwoold vug By OV )

In closing, it is important to recognize that, regardless of the source, the contamination which has

been detected in the groundwater represents a potential threat to the City of Guelph’s groundwater

supply. Any' efforts taken to reduce the contaminant mass either through physical removal of the

source such as any leaking tanks, contaminated soil/fill, waste, etc. combined with measures to

control the contaminant plume, will benefit both the City and the adjacent land owners.

I trust this letter addresses your requirements at this time. Feel free to call if you have any questions.

Yours very truly,

GARTNER LEE LIMITED
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®BH9 Borehole Without Ground Water Monitor
®BHS Horehole With Water Table .Monitor

@BH7 Barehole With Deeper Ground Water
Monitor

Test -Pit for Sewar Bedding Inspection

S

Storm Sewer and (nspection Foints
Abondoned or Plugged Storm Sewer

Soil, Ground Water & Sewer | "™
Monitoring lLocations 1

GUELPH GAS WORKS STUDY
CITY OF GUELPH

PROUECT 90~908 Environmental Strategies Limited
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Tuly 6, 1998 RECE’VED
The City of Guelph JUL 10 1998
City Hall, 59 Carden Street Ci[y of G
Guelph, Ontario WORKS pEpac P!
N1H-3A1 ~DEPARTMENT |

Attention: T.E. Hearn, P.Eng., Assistant Director of Works

Dear Mr. Hearn:

RE: Union Gas Property - Surrey Street, Guelph - Access to Boreholes

Thank you for your letter of June 17, 1998, regarding the above-noted subject. We are
willing to grant you access to the boreholes located on Union Gas’ property for the purpose of
your update, upon the following conditions:

a) Union Gas receives a copy of any report issued as a result of your update;
b) the data relating to the boreholes on Union Gas’ property remain confidential unless
otherwise authorized by Union Gas in writing.

If you agree with the above conditions, please indicate by signing the acknowledgment
below and I will inform our Guelph office of your intentions so that any necessary arrangements
can be made. If you have any questions or would like to discuss this further, please do not
hesitate to contact me at (519) 436-5235.

Yours very truly,

Supervisor
Environmental Engineering

Date this day of , 1998
CITY OF GUELPH
Per:

P.O. Box 2001, 50 Keil Drive North, Chatham, Ontario, Canada N7M 5M1 tel. 519 352 3100
Union Gas Limited. A Westcoast Energy Company



Engineering Division
Phone: (519) 837-5604
Fax: (519) 822-61%4

1317001
June 17, 1998
Union Gas Limited
50 Keil Drive, North
Chatham, Ontario
N7M 5M1
Attention: Peter Mussio
Supervisor, Environmental Engineering
Re: Union Gas Property - Surrey Street Guelph, Ontario - Access to0

Boreholes

This letter is a to confirm our telephone conversation of June 12, 1998, regarding
the above noted subject.

As you are aware, the Union Gas property located on Surrey Street, in Guelph,
together with the property immediately to the east, owned by the City of Guelph, was
once the site of the former Guelph Gasification Plant. In the late 1980's both the City
and Union Gas Limited commissioned environmental audits of their respective
properties. The City intends to update this work in 1998.

The purpose of this letter is to request access to the boreholes located on the Union
Gas property for the purposes of this update. Would you please consider this request
and advise me of any terms that Union Gas would require to allow the City to access the
boreholes and Union Gas property.

I would be happy to meet with you to discuss our request if you wish. Please call

me at (519) 837-5604 if you have any questions. I look forward to your reply.

Yours truly,

‘T. E. Heamn, P.Eng.
Assistant Director of Works
City of Guelph

TEH:enf
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4.3.12 Guelph

Site Description

The Guelph gas works was located on Fountain Street (formerly
Waterloo Street East) between Huskisson, Surrey and Gordon Streets.
The Guelph Gas Company operated the facilities from 1871 to 1903 at
which time it was taken over by the Guelph Light and Heat Commission
and operated until about 1957. Late in its history, the gas plant was
owned and operated by the Union Gas Company.

The manufactured gas process was most likely a water gas

operation as early as 1897. The Guelph gas works was a large facility

which at its peak included three gas holding tanks and covered an area

of about 1 ha.
!
Today, the majority of the site is owned by the City of
Guelph which operafes a parking lot on-site. A southwestern portion of
the property, owned by the Union Gas Company is used as a service yard

and office. The Union Gas property is fenced with controlled access

~while the City parking lot is uncontrolled and open to the public.

Surrounding land use includes institutional (police station, government
building, court house) use to the north and east, and residential and

commercial use to the west and south.

Potential Environmental Impact

The Guelph gas works was a large facility in operation for a
long period of time (86 years). Consequently, the potential for large
amounts of waste is high. In addition, there was an on—éite occurrence
of waste material in the soils. During the installation of fence posts
around the site, sand contaminated with tar was discovered within 1 m
of ground surface. From this information, it is apparent that soil

contaminated with tarry material is at the site boundaries and may also

IATZRE
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be found off-site.  The site topography is sloped towards the south and
off-site migration of waste, if present, is most likely to occur at the
southern boundary. Another important consideration is the fact that
the site is & parking lot in the downtown area and is likely to be
developed in the future. ~The site is presently paved and storm water
catch basins will reduce to some extent the infiltration of

precipitation to the waste materials.

Present environmental impacts from this site are not readily
apparent except for possible off-site migration. If off-site migration
is occurring then environmental impact may result in tar or

contaminated seepage to the basements of residences to the south.

Options for Further Action

For the Guelph site, the following are considered appropriate
options for further actions:

e Notifying property owners and municipality that buried gas

plant wastes may be found on-site;

e 5So0il sampling and visual inspection of sambles at the
boundaries of the property to confirm the presence of

on-site waste material;

e If waste material is found on-site at the boundaries then
soil seampling is required off-site in a down-gradient
direction.

IMTERD



Page 4
City of Guelph
October 8, 1996

b) General Public - preparation, attendance, documentation for three public
meetings: '

Meeting 1: work program

Meeting 2: results of site investigation and baseline for health
assessment
Meeting 3: health assessment results and development/
remediation options
* coordination of technical staff
Phase 2: Implementation of the Remedial Plan

It is difficult to predict with any certainty, the actual requirements for remediation of this site before
the Phase 1 work plan outlined above is completed. However, based on your request, we have
developed a conceptual remediation plan that reflects our best guess at the outcome of the process.
Where there is uncertainty, we have identified the issue and provided a cost allowance.

Currently, contamination both on site and from historic site activity are generally contained and
moving into the environment at-a low rate. As a result, the site is not having a significant impact on
the environment based on current use.

The ideal redevelopment plan, for this site, would maintain the status quo. However, this would
likely place significant constraints on the proposed arena development. This would require a slab on
grade construction with minimal excavation for foundations and servicing. Clearly excavations for
underground parking would be precluded.

We expect, however, that through a public process the remediation plan will probably result in a
requirement to provide a net environmental improvement. Therefore, we anticipate that the resulting
remediation plan will likely include the following components. Our cost estimates are also included,
for your information.

Phase 2 Activities and Cost Estimates

*  Removal of Underground Tanks............ieineiriiinniainenieriieraeeneeenanns $5,000 - $10,000
*  Removal of Buried Structures (at developer's COBE)..u e erererrrerrrreriireerrenierenneseens -
*  Excavation of hydrocarbon-contaminated soils.,........ et errere it an e $5,000
*  Excavation and disposal of coal tar contaminated soils (5,000 tonnes) at Laidlaw .. .$1,000,000 - §2,400,000
- assume excavation in overburden only
- assume Union Gas will be responsible for their own clean-up
Mitigation if coal tar gases are problematic (i.e., work in a bubble).........oovviviiiinn... $100,000
*  Disposal of excess materials from NeW SEIVICINZ. ... ...'ueneereenenerererrerernaanns $5,000 - 10,000
- bulk of materials can go to Eastview
*  Controls on services (i.e., clay collars)............ooeiiiiiiiiiiiiiiiii $5,000

This paper is made from

recycled fibre

(96346)
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City of Guelph
Qctober 8, 1996

Retaining wall replacement (variable cost - notincluded) ...........oeoiiiiiiiiiiienn.. -

- needs hydraulic control while this is being done

- investigate soils in and around the weep holes of the retaining wall

Clean-up of contamination in existing servicing and trenches........... it $100,000
«  assume clean-up of hot spots and passages only

- assume trench 150 mlong x 2 m deep x 1 m wide = 500 tonne

Replacement CoStS f0T SETVICIIE ..uvviriiieiit it e aree e tntiiiaanriaancannans $100,000
Water treatment and discharge of water in excavations (variable costs - not included).......... -

- water control needed to keep excavations dry

Management of adjacent properties (costs unknown - not included) ..................oooiLl. -

- sump cleaning, air quality testing

SUBIOIAL. ... e oot $1.5 - $2.7 million

Design/approvals/sign off/tender/contract administeation/inspection/........c.vvvvveiiennnn, 10%
monitoring (added as 10%)

1721 7+ $1.65- 83.0 million
Add Contingency of 15% tohighend of range......cooiiiiiiiiiiiiic e 15%
Total $1.6 - $3.4 million

Again, we note that the above are estimates only, for planning purposes, based on the most reasonable
remediation scenario that we can foresee at this time.

Closing

We would be pleased to discuss any or all aspects of this work plan further with the City following

your review. We note that this work plan may provide a useful reference even if the arena project

does not proceed, since the eventual development of this property will be facing similar issues.

Also, as mentioned above, there is also a need to repair or decommission at least one of the previous
ground water monitors at this site that has a leaking seal, to minimize the potential for any
contaminants moving between the overburden and the bedrock. We recommend that this be done
regardless of the City's decision regarding further decommissioning of the site.

Yours very truly,

GARTNER LEE LIMITED

/.

Paul C. Mui'ray, P.Eng,
Consulting Engineer

Principal

PW:ile

This paper is made from
recycled fibre
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July 6, 1998

[ RECEVED

The City of Guelph JUL 10 1998
City Hall, 59 Carden Street City of

Guelph, Ontario WORKS Dsgzs,‘ph
N1H-3A1 MENT

Attention: T.E. Hearn, P.Eng.. Assistant Director of Works

Dear Mr. Heamn;

RE: Uniqn Gas Property - Surrey Street, Guelph - Access to Boreholes

Thank you for your letter of June 17, 1998, regarding the above-noted subject. We are
willing to grant you access to the boreholes located on Union Gas’ property for the purpose of
your update, upon the following conditions:

a) Union Gas receives a copy of any report issued as a result of your update; _
b) the data relating to the boreholes on Union Gas’ property remain confidential unless
otherwise authorized by Union Gas in writing.

If you agree with the above conditions, please indicate by signing the acknowledgment
below and I will inform our Guelph office of your intentions so that any necessary arrangements
can be made. If you have any questions or would like to discuss this further, please do not
hesitate to contact me at (519) 436-5235.

Yours very truly,

Supervisor
Environmental Engineering

Date this day of , 1998
CITY OF GUELPH
Per:

F.O. Box 2001, 50 Keil Drive North, Chatham, Ontario, Canada N7M 5M1 tel. 519 352 3100
Union Gas Limited. A Westcoast Energy Company



Engineering Division
Phone: (519) 837-5604
Fax: (519) 822-6194

1&=+17001
June 17, 1998
Union Gas Limited
50 Keil Drive, North
Chatham, Ontario
N7M 5M1
Attention: Peter Mussio
Supervisor, Environmental Engineering
Re: Union Gas Property - Surrey Street Guelph, Ontario - Access to

Boreholes

This letter is a to confirm our telephone conversation of June 12, 1998, regarding
the above noted subject. .

As you are aware, the Union Gas property located on Surrey Street, in Guelph,
together with the property immediately to the east, owned by the City of Guelph, was
once the site of the former Guelph Gasification Plant. In the late 1980's both the City
and Union Gas Limited commissioned environmental audits of their respective
properties. The City intends to update this work in 1998.

The purpose of this letter is to request access to the boreholes located on the Union
Gas property for the purposes of this update. Would you please consider this request
and advise me of any terms that Union Gas would require to allow the City to access the
boreholes and Union Gas property.

I would be happy to meet with you to discuss our request if you wish. Please call

me at (519) 837-5604 if you have any questions. I look forward to your reply.

Yours truly,

‘T. E. Hearn, P.Eng.
Assistant Director of Works
City of Guelph

TEH:enf
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4.3.12 GuelEh

Site Description

The Guelph gas works was located on Fountain Street (formerly
Waterloo Street East) between Huskisson, Surrey and Gordon Streets.
The Guelph Gas Company operated the facilities from 1871 to 1903 at
which time it was taken over by the Guelph Light and Heat Commission
and operated until about 1957. Late in its history, the gas plant was

owned and operated by the Union Gas Company.

The manufactured gas process was most likely a water gas

operation as early as 1897. The Guelph gas works was a large facility

-which at its peek included three gas holding tanks and covered an area

of about 1 ha.
!
Today, the majority of the site is owned by the City of
Guelph which operafes a parking lot on-site. A southwestern portion of
the property, owned by the Union Gas Company is used as a service yard

and office. The Union Gas property is fenced with controlled access

~while the City parking lot is uncontrolled and open to the public.

Surrounding land use includes institutional (police station, government
building, court house) use to the north and east, and residential and

commercial use to the west and south.

Potential Environmental Impact

The Guelph gas works was a large facility in operation for a
long period of time (86 years). Consequently, the potential for large
amounts of waste is high. In addition, there was an on—éite occurrence
of waste material in the soils. During the installation of fence posts
around the site, sand contaminated with tar was discovered within 1 m
of ground surface. From this information, it is apparent that soil

contaminated with tarry material is at the site boundaries and may also

PNTZRD,
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be found off-site. The site topography is sloped towards the south and

off-site migration of waste, if present, is most likely to occur at the

southern boundary. Another important consideration is the fact that

the site is a parking lot in the downtown area and is likely to be
developed in the future. The site is presently paved and storm water
catch basins will reduce to some extent the infiltration of
precipitation to the waste materials.

Present environmental impacts from this site are not readily
apparent except for possible off-site migration. If off-gsite migration
is occurring then environmental impact may result in tar or

contaminated seepage to the basements of residences to the south.

Options for Further Action

For the Guelph site, the following are considered appropriate
options for further actions:

e Notifying property owners and municipality that buried gas

plant wastes may be found on-site;

® Soil sampling and visual inspection of sanbles at the
boundaries of the property to confirm the presence of

on-site waste material;

® If waste meterial is found on-site at the boundaries then
soil sampling is required off-site in a down-gradient
direction. ’

IMTER
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Analysis of samples in (i) and (ii) for PAHs, VOCs (BTXE
only), phenols, and cyanide

Migration of contaminated groundwater to the south through
the fracture zone identified at BH3 should be investigated if it
is confirmed that BH14 and the storm sewer on Surrey Street
are uncontaminated.

47
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Fact Sheet for Survey of Coal Gasification Plant Waste Sites

Site Locations

City Guelph Street Address 118-124 Fountain St. N.W. corner

of Foundain and Wyndham Sts.

MOE Region West Central

MOE District Cambridge NTS Map Sheet 40 P/9

Historical Meps Available See attached sheet

Site Identification:

Name Guelph Gas Works

Type of Facility Coal gasification and carburetted water gas

Operator(s) and Period(s) of Operation Guelph Gas Co. (1871-1892), Guelph Ges

and Electric Light Co. (1893-1903), Board of Light and Heat Commissioners

(1903-1957

{
s

Site Characteristics:

Size (when operated) Large, 1 hectare

Present Land Use Commerical office and parking

Planned Land Use Possible redevelopment

Present Occupant(s) Union Gas Co. office, City of Guelph parking

Present Land Use Adjoining Properties N&E-institutional, S-Commercial &

residential, W-residential

Underground Utilities Storm and santiary sewers along Wyndham St., Fountain St.,

Gordon St. and Surrey St. Gas line and watermain along Surrey St. and storm sewer

coming from old plant site

Soil Conditions Sand fill mostly paved over

Site Access Union Gas - controlled access, City property - uncontrolled access

1T
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Historical Maps Available

1873

1911

1929

1960

Bird's eye view (Public Archives Canada NMC 3844), blow up

Revision of 1897 fire insurance plan (Public Archives Canada,
NMC 9463 19/34)

Revision of 1922 fire insurance plan (Regional Collection,
University of Western Ontario), Sheet 19

Fire insurance plan (PUbllC Archlves Canada, NMC 23296 19/78)

INTERD



Evidence of Buried Wastes:

Operating Period 1871 - 1957 (86 years)

Excavation History Union Gas building (date unknown), fence posts were recently

installed around the site

Visible Wastes During construction of fence, tar was discovered in the sand within

1 m of surface

Odour None reported or observed

Water Pollution None reported or observed

Resource Characteristics:

Surface Water Speed River

Proximity 200 m southeast

Use Recreational, water supply

Groundwater, Proximity Some local wells in area unlikely used

Use  Water supply from municipal well

Proximity of Existing Wells _ Municipal well is 1 km away

Site Investigations Presently underway by a consultant

Comments/Remarks: Drinking water supply is surface water augmented by municipal
wells
Off-Site Disposal Aress: No information on off-site disposal areas. See attached

sheet map for City of Guelph sanitary landfill sites
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GUELPH GAS WORKS STUDY
Environmental
Strategies
Limited
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THE CITY OF GUELPH
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ENVIRONMENTAL STRATEGIES LIMITED

ESL 87-907
JULY, 1988




5.0 SUMMARY AND CONCLUSIONS

The Guelph Gas Works and surrounding area is underlain by 1 to 5 m of fill and -
overburden overlying limestone bedrock. The water table occurs from 1 to 2.5 m below
ground and slopes towards the Speed River approximately 150 m to the southeast of the

- gas plant.

Gas plant waste residues still exist on-site. The major residual of coal tar appears
within fill in a bedrock depression in the southwest corner of the site. Coal tars likely
exist beneath Surrey Street along the southern perimeter of the gas plant. Coal tars
were found in sewer bedding along an abandoned storm sewer leading northeast along
Surrey Street and southeast along Wyndham Street. The coal tars contain leachable =
phenols and polynuclear aromatic hydrocarbons (PAHs). Leachable sources of
ammonia and cyanide also exist in the fills.on-site. '

Ground water sampling detected gas plant leachate along Surrey Street adjacent to the -

~ plant and downgradient to the southeast of the plant in the direction of ground water -

flow. The furthest downgradient monitor was 80‘m from the plant. Trace
concentrations of phenols, ammonia, cyanide and PAHs were detected at this monitor.
Phenols slightly exceeded Ontario Drinking Water Objectives. Ground water. quality
effects to the southwest of the plant were detected but likely result from gas plant fill
placed along Surrey Street.

- Storm sewers heading from the plant site have discharged gas plant wastes or leachates
.in the Speed River during the course of the plant operation. The sewer leading

southeast from the plant on Wyndham Street was abandoned many years ago. Coal tar
occurs within the bedding of this sewer. The sewer leading southwest from the plant on

Surrey Street is still in operation. Coal tars do not occur within the bedding of this

sewer. Tarry sediments accumulated near the outfall of this sewer many years ago but
were removed from the river during a channel improvement project.in the 1960s.
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Surface water sampling in the Speed River downgradient from the plant and sewer
outfalls detected trace concentrations of cyanide (as total). The PWQO is not exceeded
assuming that cyanide detected only has a small proportion of free cyanide.

Sediment sampling in the Speed River adjacent to the surface water monitoring

~ locations did not detect any anomalous sediment quality related to the plant.

The conclusions from this study are that:

e the extent of wastes associated with the plant is well defined, and
° the wastes do not presently pose a threat to public health and safety.
. the wastes should be left undisturbed until such time that any future site

development plans are approved.
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6.0 RECOMMENDATIONS

The City should review the results of this study with the Ministry of the
Environment.

The City should notify all municipal departments of the presence and extent of
coal gas wastes in the plant area. Engineering drawings of the area should be
marked accordingly. Appropriate precautions should be followed during any
excavation on-site or during any sewer or road work in the area. Contaminated
soils removed from excavations should be replaced in the excavation and
covered with clean backfill. Contaminated soil that is not replaced in
excavations will have to be analyzed and disposed in accordance with Regulation:

309.

The City and Union:Gas should work together with Union Gas and any future
site developers to ensure appropriate remedial measures are included in any site
developmcn{t plan. The extent of waste removal will depend upon the proposed -
development but should, at least, include the material within the bedrock
depression in the southwest corner of the municipal parking lot. This material
will have to be analyzed and disposed in-accordance with Regulation 309.
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6.0 REMEDIAL MEASURES

Previous sections of this report dealt with the methodology and results of the
investigation portion of this study. Based on these findings, this chapter has been
prepared to identify, screen and evaluate remedial action alternatives pertaining to
the Union Gas property. This investigation is an initial study and does not
encompass an offsite investigation of conditions. Therefore, the remedial measures
discussed in this chapter deal solely with onsite conditions.

6.1 Statement of Purpose and Need

The overall purpose of the remedial action is to cost-effectively mitigate and
minimize environmental damage to and provide adequate protection of public
health and the environment, resulting from the presence and release of con-
taminants from the former Guelph coal gasification plant.

The need for remedial action arises out of the impact of coal gasification plant

_residues identified in Chapter 5.0. In Section 5.1, no major environmental or

human health impacts were identified onsite based on current site conditions.
Based on the absence of any significant onsite impacts at this time and the low
probability of future onsite impacts, we do not perceive a need to implement reme-
dial measures.

1
If the site is redeveloped or construction activities are undertaken in the future,
remedial measures may .be warranted. The conditions which warrant remedial
action include but are not limited to the following:

i) If fill materials containing gas plant residues are excavated, they
should be treated as hazardous waste and disposed of at an approved
facility.

if) If subsurface conditions must be disturbed, the impact on waste
migration should first be assessed to mitigate increased release of
contaminants.

i)y If new buildings are proposed, the design should incorporate
provisions to minimize vapour and fluid migration into basements.

iv) Any groundwater collected such as in basements sumps or otherwise

(ie. water supply) should be analyzed and managed according to
relevant regulations.
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7.0

CONCLUSIONS

The conclusions in this report are based on information determined at borehole
and test pit locations. Soil and other conditions between and beyond these loca-
tions may differ from those encountered at these locations and conditions may
become apparent during future excavation or other work which could not be detec-
ted or anticipated at the time of the site investigation.

Conclusions regarding the investigation of the former Guelph coal gasification plant
owned by Union Gas are as follows:

The subsurface strata consists of 0.6 to 2.6 metres of fill material
overlying fractured dolomite bedrock.

Investigation of the former gas holder suggests that this structure was
placed on a concrete foundation resting on bedrock and that it con-
sisted of a concrete slab on grade which was the base for an above

- ground tank.

Coal tar contaminated fill was observed in all boreholes and test pits
beneath and in the immediate vicinity of the former gas holder on the
northern portion of the site (excluding BH2). No visual evidence of
c?atlh tar contamination was observed in the fill in the southern portion
of the site. +

Staining of fracture surfaces in the bedrock, presumably by coal tar,
was observed in all boreholes penetrating the bedrock. However, no
free coal tar was observed suggesting that staining is a remnant of
historical migration.

Ambient organic vapour concentrations in the Union Gas building
and around the site were non-detectable. Measureable organic
vapour levels were detected in the subsurface at all locations where
contamination was evident.

Chemical analysis of wastes and fill materials confirmed the presence
of coal tar derived chemicals, specifically chemicals in the coal tar
acids group. :

Chemical analysis of PAHSs in wastes and fill materials demonstrated
that levels exceed the CCREM "C" guideline suggesting that restora-
tion will likely be required, prior to redevelopment of the property, at
least in selected portions of the site.
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The estimated quantities of wastes are as follows:

Group Quantity (m?)
I 540
I R
I 2250
v -

Groundwater flow occurs primarily in the fractured bedrock, is
oriented to the southeast and is estimated to flow at 800 to 900
metres/year. The reason for such unnaturally high flow rates appears
to be related to a groundwater "sink” or drain along Surrey Street
which may be attributable to preferential flow of groundwater along
the sanitary sewer backfill or within the sewer itself.

Groundwater near the upgradient property line has elevated levels of
several inorganic and organic chemicals which may originate from
adjacent properties. These include:

i) Inorganic Chemicals
- chloride
- sodium
- cadmium
- 4 cyanide
ii) Organic Chemicals
- benzene - phenanthrene
- toluene - anthracene
- mé&p-xylene - fluoranthene
- o-xylene - pyrene
- ethyl benzene - DOC
- naphthalene - COD
- fluorene

A number of parameters exceed available drinking water guidelines in
groundwater. These include:

i) Inorganic Chemicals
- chloride
- cadmium
- Cyanide
ii) Organic Chemicals
- benzene - anthracene
- toluene - benzo(a)pyrene
- m&p-xylene - phenols
- o-xylene - ammonia
- ethyl benzene - DOC
- acenaphthene
44



Of these, all but acenaphthene and benzo(a)pyrene, exceed drinking
water guidelines at upgradient monitoring wells.

Concentrations of naphthalene and phenanthrene exceed the
CCREM "C" guideline at which groundwater contamination is consid-
ered significant at one or more monitoring wells. The CCREM "B"
guideline is exceeded for three parameters at BH4.

The onsite impact of coal gasification plant residues on human health
and the environment are considered minimal in their present form.

The offsite impact of coal gasification plant residues was not inves-
tigated as part of this study but appears to be minimal based on
studies by others.

No need exists to implement remedial measures at this time based on

the absence of a significant onsite impact and the low probability of
future onsite impacts.
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8.0

RECOMMENDATIONS

The recommendations developed as a result of this initial investigation of the
portion of the former Guelph coal gasification plant owned by Union Gas are as

follows:

Remediation of contaminated soils and fill is not necessary at this
time to address onsite impacts and should not be implemented.

Soil and fill excavated at the site in the future should be replaced in
the excavation where possible and covered to minimize the potential
for human contact through exposure at ground surface.

Any re-development or construction projects which are to occur on
these Union Gas Limited properties and are likely to disturb, cause
or result in human contact with the coal tar waste materials, should
not be undertaken unless appropriate occupational health and safety,
and environmental practices are employed. Handling practices
should: (i) be developed, implemented and supervised by qualified
personnel, (ii) include utilization of appropriate MOE guidelines like
the "proposed Interim Guidelines for PAH Contamination at Aban-
doned Coal Tar Sites", and (iii) include a provision of notification to

the Ministry's Waste Management Branch, prior to commencement.
i

Removal of contaminated soil/fill, as part of future site redevel-
opment, should not be completed until adjacent portions of the
former coal gasification plant and other contaminated lands are
remediated, as these properties may be contributing to contamination
beneath the Union Gas property.

The source of contaminants present at the upgradient property boun-
dary should be investigated on adjacent portions of the former plant
located upgradient of the Union Gas property. This should include
chemical analysis of groundwater for PAHs, VOCs (BTXE only),
phenols and cyanide.

Although the potential for adverse impacts from offsite migration
appears minimal based on work by others, the following activities are
recommended to confirm this assessment:

i) sampling of storm water in the Surrey Street storm sewer
upstream and downstréam of the site during a period with a
high water table

ii)  Sampling of the City well BH14 to confirm that it is uncon-
taminated

ONTR21/21R241.51
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City of Guelph
October 10, 1990

Monitor 15-11 is the closest bedrock monitor to the site. As discussed above, the ground
water sample analyzed from this monitor is probably not representative of bedrock waters.
These analyses reported 22.5 pg/L phenols, 19.9 mg/L of ammonium, 0.190 mg/L of total
cyanides and 460 pg/L of PAHs. These results are similar to shallow ground water quality
previously reported in monitor 15-1 (GLL, 1987) which included 30 pg/L of phenols and
2500 pg/L PAHs.

Monitor 141 was sampled to confirm if Gas Works effects were present in shallow ground
water across Surrey Street and downgradient from the Works. Minor indications were
evident from the initial sampling (GLL, 1987). Similar effects were reported from the
present analyses including ground water concentrations of 0.77 mg/L. ammonium, 0.130
mg/L total cyanide and 2.7 pg/L PAHs. Iron and manganese concentrations were slightly
above drinking water objectives. Trace non specific volatile organics (benzene, xylene and
trichloroethane) were also detected. ‘

Monitor 12-11 was the furthest downgradient bedrock monitor from the Gas Works. The
only Gas Works effécts detected in ground water in the bedrock at this site were ammonium
concentrations of 9 mg/L. A total of 29.3 pg/L of non specific volatile organic indicators
such as benzene, toluene and xylene and trihalomethanes were also detected. Shallow ground
water at this site was previously found to contain 3 pg/L phenols, 0.73 mg/L ammonium, 110
mg/L total cyanide and 13 pg/L PAHs.

4.0 DISCUSSION

Based on the results of this study, it appears that ground water movement within the upper
bedrock is enhanced by natural partings and fractures. Ground water moves laterally as well
as vertically within this zone. Coal tar wastes are more viscous than ground water and less
mobile. The bedrock depression on-—site acts to contain coal tar wastes. Any wastes beyond
this depression would migrate southeastward along the slope of the bedrock surface.

At site 15, the closest off—site monitor location beyond the Gas Works, fractures containing
tarry material were observed to 5 m below ground level. Deeper penetraton of coal tar
wastes was not evident at this site or any other off—site locations previously investigated
(ESL, 1988). There were only minor indications of dissolved coal tar constituents in the
shallow ground water at site 14, further downgradient and opposite the Union Gas site.
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Ground water effects from the Gas Works were previously found in the shallow ground
water at monitor site 12, 80 m south of the Gas Works. The present study indicates that these
effects decrease with depth at site 12 and are only evident in ammonium concentrations.

The results of the present study suggest that water quality effects from the former Gas Works
occur at shallow depths in the bedrock off—site and appear to decrease with depth.

Thank you for allowing us to be of service. Please call if you have any comments Ot
questions.

Yours very truly, .
ENVIRONMENTAL STRATEGIES LIMITED

fp{PK Lee, P.Eng., - f

Consulting Engineering Geologist,
Vice—President
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Phase Il ESA - 28 Wellington Street East, Gueiph, Ontario BR-11430-B\EA

4. Contaminant Source and Remedial Options

The historical land use of the Site and the adjacent properties, ie the former coal gasification
plant, spring and axle/iron fabrication facility and car dealership, are considered to be the
likely sources of the contaminants encountered at the Site.

The groundwater flow at the Site was towards the south, based on stabilized conditions
measured two weeks after the wells were installed. Groundwater contamination detected in
Trow's Borehole BH-3 near Surrey Street would suggest a source upgradient to the northwest

of the Site (the former coal Gasification Plant). The contaminants, vinyl chloride and
dichloropropane are degradation products of complex chloriated compounds. The soil
vapours and volatile organic compounds noted from the previous work in borehole WA-1
may be related to a reported former UST located on the former east adjacent property. The
UST was suspected to be located in the area of the Wendy’s building located on the east-
adjacent property. )

The movement of contaminants on Site from groundwater migration is difficult to remediate
without the elimination of the source. However, the groundwater contamination in borehole
BH-3 is located to the north of the building on the Site. The lack of groundwater

contamination by these compounds in borehole WA-2 and BH-4 suggests that the *
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groundwater below the building has not been impacted to levels that would interfere with its "

commercial use. The 4djacent property owners should be contacted regarding the abatement

of the source of contaminants and the restitution of the contaminant impact on the Site.

The only area of potential soil exceedance was in the area of borehole WA1 (by others) -

located near the southeast comner of the building and in WA-2 at the north east corner of the
Site. However, Trow could not duplicate the soil or groundwater chemical results from this
vorehole. The chemical results from soil testing of the soil samples recovered from
Probehole 1 located near borehole WA-1 met the Table A criteria from the MOEE
Guidelines.

iy
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Phase Il ESA - 28 Wellington Street East, Guelph, Ontario BR-11430-B\EA

5. Conclusions and Recommendations

" Trow has completed a Phase Il ESA on the property located at the municipal address of 28

Wellington Street East, Guelph, Ontario.

Based on the information gathered through this Phase Il ESA, the historical land use of the
Site and the adjacent properties, ie the former coal gasification plant, spring and axlefiron
fabrication facility and car dealership, are considered to be the likely sources of the
contaminants encountered at the Site. The fill material on site consisting of sand and gravel

with some ash, coal waste and slag were likely imported from the former coal gasification
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The shallow groundwater flow is in a south east direction that cuts diagonally across the Site.

The analytical results of the fill from this investigation met the Table A soil chemical criteria
from MOEE Guideline for the existing land use. Exceedances noted in the previous
investigation by others could not be duplicated.

This investigation also detected exceedances of MOEE Table A groundwater criteria for
'VOCs and metals in borehole BH- 3, VOCs, PAH, metals in Monitoring Well WA?2, and for
VOCs and metals in fMonitoring Well WAL. Of main concern is the presence of vinyl
chloride (a human carcinagen) at a concentration of 120 ppb vs. the MOEE criteria of 0.5 ppb
in Borehole 3 located near the Site entrance from Surrey Street. The presence of vinyl
_chloride indicates the source of contarination is old since this parameter is a byproduct from
the weathering of more complex chlorinated compounds. ey
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