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A1.0 INTRODUCTION

As part of developing the closure report for the Centra site, AMEC Earth & Environmental
Limited (AMEC; formerly AGRA Earth & Environmental Limited) conducted a detailed review
and compilation of the available site data. The available data included assessment reports by
CH2M Hill Engineering Inc (CH2M) and AMEC, completed between 1993 and 1999. This
section summarizes the available site data including;

e A historical summary of the site operations

e Adiscussion of the site setting

e Asummary of the work plans completed by CH2M and AMEC prior to the current
contract works;

* A summary of the key subsurface site characteristics; and

e A summary of the previous field and lab data.

The information contained within this section will be utilized as a basis to assess the potential
impacts of the site contamination, develop remedial options and costs for the site and to develop
a risk based approach to long term management of the environmental liabilities

A2.0 DESCRIPTION OF CURRENT SITE SETTING

The Centra site is located in the North End district of the City of Winnipeg in the ward of North
Point Douglas. The major portion of the site is bounded by Rover Avenue to the North,
Annabella Street to the east, Gladstone Street to the west and Sutherland Avenue to the south.
The bridge supports for the Disraeli Bridge are located along the west side of the site. A
smaller portion of the Centra site is located on the south side of Sutherland Avenue, however,
this area has not been impacted by the historical operation of the Manufactured Gas Plant
(MGP). The Red River is located approximately 45 metres north of the property boundary,
across Rover Avenue.

The area surrounding the site is generally developed with light industry however, a significant
number of residential properties are also located in the area. Winnipeg Hydro operates a power
substation immediately east of the site across Annabella Street. Residences are located to the
south and east of the Winnipeg Hydro property. Additional residences are located west of the
site, beyond the Disraeli Bridge. Land along the river bank is owned by the City of Winnipeg
and is considered parkland. To the southwest of the site is a mattress manufacturing company.
The location of the site within the City of Winnipeg is shown in Figure A1.
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The present facility consists of an Operations Building, a Transportation Building, a Stores
Building and a Training Complex Building. The Operations Building is used for engineering,
planning, customer service, construction, meter provisioning, environment health & safety and
maintenance activities. The layout of the existing site facilities are shown in Figure A2.

A3.0 HISTORY OF SITE

Historical information, documented by CH2M (1994) and AMEC (1999), indicates that a retort
gas plant operated at the site between 1885 and 1924, after which a water gas and a coke oven
plant operated at the site until about 1958. The coal gasification plant serviced an area within an
approximately 25 kilometre radius of the site and provided fuel primarily for the Fort Rouge area
of the City. During its operation, the MGP operated under several names including the
Winnipeg Gas Company, the Manitoba Electric and Gas Light Company, the Winnipeg Electric
Street Railway Company and the Winnipeg Electric Company. The MGP ceased production of
manufactured gas in about 1958. After this time, many of the original buildings were demolished.
However, some of the original building foundations and utility lines may remain buried at the site.
Construction of the Disraeli Bridge to the west of the site began in about 1958. The Disraeli
Bridge is located across the northwest corner of the former MGP property, as shown on the site
plan, Figure A2.

The type of plant that operated at the site after 1924 was a Koppers Company By-Product Coke
Plant which consisted of a coke and coal handling facility, a coke oven gas plant, a water gas
plant, and a purification plant. Historical plans obtained from Centra and aerial photographs
obtained from the Ministry of Natural Resources indicate that the north and northeast portions of
the site were primarily used for the storage of coal and coke (carbonized coal) and the coke
oven plant was located at the south end of the site. The former water gas plant was located at
the northwest portion of the site.

In general, water gas (also known as blue gas) was produced by reacting coal or coke with
steam to yield a gas rich in hydrogen and carbon monoxide. The water gas was usually further
enriched in heating value by adding petroleum oils (usually Bunker ‘C’ or gas oil) to the hot gas.
Oil was then thermally cracked to gaseous constituents in a practice known as carburetion with
the resulting product called carburetted water gas (AES, 1996). The major by-product of water
gas production was the uncracked portion of the liquid hydrocarbons fed to the carburettor. The
uncracked portions consisted of tar sludges, polymers and petroleum sludges or emulsions and
liquors (AES, 1996). Tar sludges were produced from the residual heavy hydrocarbons in the
coke or the injected oil; they tended to be heavy and relatively stable. Polymers and petroleum
sludges were formed in relatively small quantities while emulsions and contaminated liquors
were formed in relatively high quantities. Emulsions and liquors were formed when the water
gas was cooled resulting in the condensation of water and oil.
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Coal gas (also known as coke oven gas) was produced by the carbonization (coking) of
bituminous coal in the absence of air. By-products and wastes of this operation included coke,
coal tar, sludges, tar liquors, and ammonia liquor (AES, 1996). Coke was marketed for domestic
heating and coal tar was recovered for distillation into valuable products or was sold for use as
fuel.

The by-products from the purification and distillation processes of the coke oven plant included
pitch, tar acids (phenols), ammonia and various aromatic polycyclic hydrocarbons such as
naphthalene. Some of these by-products were sold or recovered for use as fuel. The sale of tar
and coke at the Winnipeg Electric Street Railway Company was documented in Brown’s
Directory of North American and International Gas Companies between 1910 and 1948 (AES,
1996).

In addition to the by-products mentioned above, waste streams associated with the former plant
operation would have included tar sludge, clinkers, ash, fixed cyanide, ammonia, sulphur, oil
sludge, gas condensates, and contaminated liquors.

A plan of the site dated 1924 indicated that several active and abandoned sewer, water, tar
liguor, tar, gas, overflow and steam pipes were located throughout the site. Some sewer lines
appeared to discharge to mains located beneath Gladstone Street and comments on the plan
indicate that some of the sewer lines may have discharged directly to the Red River. The 1924
plan produced by the Winnipeg Electric Company showed sewer lines connecting most site
buildings to exterior manholes and sewer lines that discharged to the Red River. The location of
this discharge point was approximately 27 m west of the river water pumping station. Two
abandoned sewer lines leading from the water gas plant are shown to run down the west side of
Gladstone Street and discharge to the Red River. It is not known what materials were
discharged into the various sewer lines, however, they are shown to be connected to overflows
at the various facilities and therefore there is a potential that tar and/or some of the other
process by-products were discharged into these sewer systems.

The MGP facility was flooded by the Red River in 1950. Rover Avenue was subsequently raised
in order to provide a dyke for flood protection. It is not known what impact the flood may have
had on the operation of the facility. As well, there are no records to determine if any of the
product storage areas may have been flooded; thereby causing possible product releases.

In 1959 demolition of some of the site facilities was initiated. Demolition in 1959 included the
coke oven building, boiler and scrubber room building, chimney stack, oil and tar by-product
storage wells, removal of railroad tracks, and the purification building. In 1969, a second phase
of demolition occurred in order to construct the existing Operations Building and support
facilities. Removal of foundation structures associated with the gas holders, office, and meter
house, and removal of tanks and miscellaneous subsurface structures was completed before
construction. Prior to construction of the operations facility in 1969, the site was reportedly
covered by 2 to 4 m of heterogeneous fill consisting of clay, sand, gravel, brick and concrete.
According to CH2M's report, the geotechnical consultant (Ripley, Klohn and Leonoff) that
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conducted the 1967 subsurface investigation recommended that the Operations Building be
constructed with a vapour barrier under the basement floor slab and that detached sumps be
used to minimize the potential for vapours entering the basement of the new facility. It has been
assumed that this approach was used during construction procedures, although there is no
information available to confirm this assumption.

A4.0 REGIONAL GEOLOGY

Based on available geological maps, the subsurface stratigraphy in the Winnipeg area normally
consists of topsoil and fill materials underlain by glacio-lacustrine silt and clay to a depth of
about 15 to 18 meters from grade. A deposit of silty till, typically a few meters or more in
thickness, occurs between the clay and the underlying bedrock. The bedrock in this area is of
the Lower Fort Garry Member and largely consists of Palaeozoic limestone and dolomite
bedrock. Bedrock is estimated to occur at about 25 to 27 meters below grade.

Adjacent to the river system, alluvial deposits can be present and a more complex subsurface
stratigraphy often exists. The alluvial deposits can typically consist of silts, sands and clays,
generally present in thin interbedded layers. The presence of these alluvial soils can result in a
zone of much higher soil permeability.

A5.0 REGIONAL HYDROGEOLOGY

Primarily low permeability tills and glaciolacustrine silt and clay deposits dominate the area with
the exception of locations along the floodplains of the rivers where permeabilities may be higher.
Fractures in the glacio lacustrine silts and clays, as wells as in the till deposit, can be a source of
greater permeabilities.

The major underlying aquifer in the Winnipeg area is the upper 15 to 30 m fractured zone of the
Upper Carbonate Aquifer. The aquifer is somewhat confined by the overburden and underlying
lower permeability carbonate bedrock.

Prior to the development of the aqueduct system which supplies the City of Winnipeg with
drinking water, the Upper Carbonate Aquifer was an important source of water for both
municipal and industrial use. The Upper Carbonate Aquifer remains a potable water source in
areas bordering the city (east of the Red River) and for some industrial use within Winnipeg. Itis
known that the Red River supplied process water to the former MGP.

The Lower Carbonate Aquifer occurs in the bottom 7.5 to 15 m of the Red River formation, along
the interface of the upper shale unit of the Winnipeg formation. This aquifer is of limited use for
potable water supply. The Winnipeg Formation contains an upper sandstone aquifer which
ranges in thickness from 6 to 12 m and a lower sandstone aquifer approximately 3 metres thick.
Both sandstone aquifers contain non potable saline waters.
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The alluvial deposits which are present often contain a shallow aquifer which is directly
connected to the Red River. These isolated aquifers represents a limited area of permeability
and would therefore have no use as a water supply.

A6.0 SUMMARY OF PREVIOUS INVESTIGATIONS (1993 - 1998)

During the period between 1993 and 1999, several environmental investigation and assessment

reports were prepared for the Centra site. A listing of these reports is included below along with
a brief synopsis.

e Environmental, Health, and Safety Assessment of the Sutherland Avenue Operations Facility

in Winnipeg, Manitoba. Phase I: Preliminary Site Investigation. CH2M Hill Engineering
Limited. April 1994.

Centra identified the former coal gasification plant located at the Sutherland Avenue
Operations Facility in Winnipeg, Manitoba as requiring environmental investigation due to
the historic use of the property as a Manufactured Gas Plant. Centra Gas initiated an
assessment of this property as part of its proactive environmental management plan. In
September 1993 CH2M Hill Engineering Limited (CH2M Hill) initiated Phase | (Preliminary
Site Characterization) of a proposed four phase Environmental Health and Safety
Assessment (EHSA). The Phase | study included a review of historical operations and
processes, a geophysical survey, drilling test holes across the site and installing monitoring
wells, conducting air monitoring, and excavating test pits. The intrusive investigation
identified gas plant residues, such as coal tar, and industrial debris at the site.

o Volume I: Environmental, Health and Safety Assessment of the Sutherland Avenue
Operation Facility in Winnipeg, Manitoba. Phase II: Detailed Site Characterization. CH2M Hill
Engineering Limited. January 1995.

Based on the findings of Phase |, investigation of sediment and water quality in the Red
River was conducted by CH2M Hill in 1994 as part of Phase Il (Detailed Site
Characterization) of the EHSA. Sewer piping inspections and water sampling were also
conducted as part of the Phase |l study.

e Surficial Sediment Plume Study — 1996. Phase Il B Biological Impact Assessment — Red
River, Manitoba. Agassiz North Associates Limited under contract with CH2M Hill
- Engineering Inc. viii + 69 pp. 1996.

Surficial Sediment Plume Study — 1997 — Red River, Manitoba. Agassiz North Associates
Limited. 1997.

Surficial Sediment Plume Study - 1998. Agassiz North Associates Limited. February 1999.
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‘ Between 1995 and 1998, inclusive, Agassiz North Associates Limited (Agassiz) conducted
sediment sampling to monitor the plume size of coal tar residues within the Red River.

'l Agdassiz also completed an assessment of the physical features of the riverbank, including
the location of any existing outfalls, pipes, etc. The results of these studies is presented in
detail by Agassiz, however can be summarized as showing that a plume of coal tar residues

‘ was identified in the river bottom sediments. The results between 1995 and 1998 indicated
a large variation in the plume size from year to year.

l' ° Elevator Construction, Centra Operations Building. AGRA Earth & Environmental Limited.
' 1995/1996.

In Fall of 1995, during construction of an elevator addition to the Operations Building, coal
tar residues were identified in the soil and groundwater beneath the footprint of the addition.
In order to mitigate impacts to the construction workers, to manage proper handling and
disposal of all impacted soil and groundwater and to ensure that long term migrations
pathways into the building were not generated, AMEC Earth & Environmental Limited
(AMEC) provided environmental consuilting services over about a one year period. The work
plan included soil and groundwater sampling and testing, bio-remediation of PAH impacted
soils excavated from the site and supervision of the installation of a hydrocarbon resistant
liner below the addition.

* Biotreatability Study Analyses and Results, Centra Gas Sutherland Avenue Plant Site,
Winnipeg, Manitoba. AGRA Earth & Environmental Limited. November 1997,

In accordance with direction from Manitoba Conservation, contaminated groundwater
entering the Red River from the Centra site was considered to be of concern to water quality

l of the River. As such, the purpose of the biotreatability study was to determine the feasibility
of bioremediation technology for in-situ treatment of PAH and hydrocarbon contaminated

! groundwater. The aim of the study was to test the ability of Oxygen Releasing Compounds
(ORC’s) to stimulate biological activity which would result in the reduction of dissolved
contaminants in the groundwater. Although not conclusive, the study determined that

i bioremediation utilizing ORC as an oxygen source could be an effective method of removing
volatile hydrocarbons and several PAH parameters found in the groundwater at the Centra
property.

* Air Quality Monitoring. AGRA Earth & Environmental Limited. April 1996 through April 1999.

’ In April 1996 (sampled from Feb 29 to March 4, 1996), May 1996 (sampled from April 26 to
May 1, 1996), September 1996 (sampled on August 24, 1996) and in April 1999, air
sampling was conducted at several locations in the Centra operations building. The samples
] were collected from areas considered to have the highest likelihood of impact, due to the
( relative proximity to the contaminated soil and groundwater which is believed to underlie the
building.
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e Summary of Activities and Findings, Investigation of the Source of Coal Tar Residues,
Centra Gas Sutherland Avenue Operations Site, Winnipeg, Manitoba. AGRA Earth &
Environmental Limited. February 1999.

The purpose of this report was to investigate potential sources of the coal tar residues which
had been documented at the site and off-site to the north, in particular in the river bottom
sediments. The primary goal of this non-intrusive study was to evaluate the potential that on-
going subsurface migration of coal tar residues from the site to the river sediment was occurring.

A7.0 SUMMARY OF MAJOR FINDINGS

ATA Site Geology

The main native overburden stratigraphic units identified at this site by CH2M during the 1993
subsurface investigation and AMEC's subsequent investigations included:

e Fill materials;

e Weathered glaciolacustrine silty clay;

* Unweathered glaciolacustrine silty clay;
o Stratified alluvial; and

e Silty glacial till.

The depth of fill ranged from 1.5 to 4.0 m and was generally thicker in areas close to the existing
buildings. The fill was generally thinner at the northern portion of the property. The fill materials
encountered at the site were categorized into four main groups: topsoil, granular fill, fill with
industrial debris, and fill without industrial debris. The granular fill consisted of the asphalt
surface base and sub-base. Fill material typically consisted of sandy silt, silty clay, silty sand
and clayey silt. Industrial debris encountered within the fill materials included bricks, coke,
concrete, and wood chips. Coke debris and tar pockets were observed in the vicinity of BH09
and BH10 (CH2M) at the southern portion of the site. Coke debris and a white deposit with a
strong sulphur odour was encountered in BHO4 and TP02 (CH2M). Coke was observed in both
TP01 and TPO3 (CH2M).

Weathered glaciolacustrine silty clay was encountered in the southern portion of the site
beneath the surficial fill materials. The deposit ranged in thickness from 2.0 to 4.0 m and was
encountered at depths ranging from 1.5 to 4.0 m and extended to 4.9 to 6.9 m below ground
surface. The silty clay was high plastic, stiff, mottled grey-brown or olive-brown, and moist. The
unweathered glaciolacustrine silty clay deposit was also encountered in the southern portion of
the site, beneath the weathered zone discussed above. This deposit was encountered at
depths ranging from 4.9 to 7.7 m. The deposit was characterized by high plasticity, little or no
oxidation, higher moisture contents, darker grey in colour, trace coarse sand and gravel, stiff
consistency, and occasional organic remnants.
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A stratified alluvial deposit was encountered at the north end of the site: on the west side
extending from BHO7 (CH2M) towards the Red River and on the east side extending from the
area of BH09 and BH13 (CH2M) to the Red River. The alluvial deposit was characterized by
interbeds of fine-grained, low permeability materials (silts and clays) and coarser-grained, high
permeability materials (generally sand). The deposit was generally found to underlie the fill
material and extended to depths of about 13 to 16 m below grade. The alluvial soils were
generally saturated throughout the depth of the deposit. Generally, the alluvial deposit
comprised the following discontinuous primary soil zones:

e Fine sand with silt and clay interbeds
o Clayey silt with fine sand interbeds
e Fine sand

e Silty clay with sand and silt interbeds
e Clayey silt/sandy silt

A silt till deposit was encountered close to the Red River at MW22 (CH2M) at a depth of 13.4 m
below grade. The silt till was characterized by some coarse-grained sand and gravel within a
predominantly silt matrix, very dense/hard, grey and moist. A geotechnical investigation
conducted by Ripley, Klohn and Leonoff Limited in 1967 reported that the till deposit was
encountered at 16.1 m below grade in the southern portion of the site.

Within the south portion of the site, the highly plastic clay is known to have very low
permeabilities, generally in the order of 1 x 107 to 1 x 10*° cm/sec, and would therefore impede
the migration of contaminants in this area of the site. In this regard, the upper fissured,
weathered clay would have a permeability in the order of 1 x 107 cm/sec, while the lower,
unweathered clay would have a permeability in the order of 1 x 10° cm/sec. At the north portion
of the site, the alluvial soils, in particular the sand and silt zones, have much higher permeability
(likely 1 x 10° to 1 x 10 cm/sec) and are therefore more conducive to the migration of
contaminants both vertically and laterally. With depth, the zone of dense silty till is inferred to
have a lower permeability (1 x 10 cm/sec) which will generally act to impede migration of by-
product wastes to greater depths. However, the till can contain fissures which could allow
migration through selective pathways.

Test hole drilling was also completed in the River for construction of the Disraeli Bridge. These
test holes indicate that the soil profile underlying the Red River consists of alluvial deposits of
sand, silt and clay to depths of about 3 m below river bottom, underlain by coarse sand, gravel
and limestone fragments. Generally , the particle size increased with depth and large diameter
boulders were encountered approximately 10 m below the river bottom. Fine sand and clay
interbeds were occasionally found within the gravel zone.
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Test hole logs as recorded by CH2M Hill at the time of drilling have been included as Figures A3
to A31. The test hole locations are shown on Figure A32.

AT7.2 Site Hydrogeology

Shallow groundwater was measured at elevations ranging from 227.6 m at the south end of the
site to 226.1 m at the north end of the site.

The groundwater encountered at the south end of the site was encountered in the fill materials
and represents a zone of perched groundwater, which lies above the low permeability clay zone.
At the north end of the site, a groundwater table was encountered in the stratified alluvial
deposits and test hole drilling indicates that this groundwater zone is hydraulically connected
with the Red River and the water levels are correspondingly impacted by the River levels.

A7.3 Distribution of Waste By-products in the Fill and Native Deposits

In the 1994 Phase I: Preliminary Site Investigation report completed by CH2M Hill, a system of
identifying the distribution of physical contamination was determined from inspection of each soil
sample. Characteristics such as odour, discoloration, and total organic vapour (TOV) were used
to classify the materials into the following groups:

NC (No contamination): The NC designation was used where the TOV reading was low,
little or no odour was present, and there was no visual evidence of coal tar remnants.

TC (Trace contamination): TC was used where there was no visual evidence of
contamination however, a faint odour and low to moderate TOV measurements were
present.

VC (Visual Contamination): VC was used where a black discoloration of the soil material
was observed or the presence of coal tar, coke or white-coloured residue was observed.
Generally, the odour was strong and a high TOV reading resulted (50 to 215 ppm).

C(no VC) (Contamination but no visual evidence): C (no VC) was used where no visual
evidence existed, but a strong odour was present. TOV readings were generally high.

The VC and C (no VC) classifications represent materials where the greatest impact has
occurred from the former gasification plant.

At the north end of the site, VC and/or C (no VC) classifications were identified at MW22,
MW12, BHO4, BHO6, BHO7, MWQ3, TP02 and TP03. VC and C (no VC) were present down to
the till at 14 m below grade at MW22. At BH04, BHO7 and MW 12, the VVC classification
terminated at approximately 8 m below grade. However, in BH06 and MW03, the VC
classification extended to the termination depth of 9.1 m. A reddish oily liquid was observed in
BHO06 and a black tar liquid was observed in TP03,
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A7.4 Results of Air Monitoring — Operations Building

As part of the Phase I: Preliminary Site Investigation, CH2M (1994) conducted air monitoring
and sampling at four locations within the operations building. The three areas tested within the
basement were the south mechanical room sump, the north mechanical room sump, and the
men's change room; a fourth sample was obtained at the west side of the building on the second
floor. None of the parameters analyzed were detected on the tube or filter. The detection limit
in air was calculated for each chemical to show that it was below the available air quality criteria.
It was concluded that there was no evidence of air quality impacts attributable to manufactured
gas plant residues based on the four samples collected in areas most likely to be affected in the
Operations building.

AMEC subsequently completed air monitoring within the Operations Building in 1996 and again
in 1999. The concentrations of PAH and BTEX parameters were below laboratory detection
limits in April and May of 1996. The results of the September 1996 and April 1999 monitoring
indicated a slightly elevated naphthalene concentration; the remaining parameters in the
September testing were below method detection limits. The results of the August 1999 testing
indicated that BTEX and PAH parameters were again below method detection limits.

A7.5 Results of Sewer Inspection

Sewer inspection and sampling was completed by CH2M in 1995 to verify that contaminant
migration through the sewer system was not occurring. The inspection was completed as 1) the
sewer elevations are close to that of the water table in some areas of the site, 2) sewer and/or
sewer backfill have been found at other properties to act as pathways for contaminant migration,
3) sewers have been modified with time and sewers which at one time contained residues may
or may not be in use or exist today, and 4) interviews with persons familiar with the historical
operation of the facility indicated some evidence of gas plant residues had been observed in the
sewers beyond the property.

Four sewer manholes were chosen to determine the composition of the sewer gas and water.
The manholes chosen were selected based on their location relative to tributaries from the site,
proximity to the water table, and results of the preliminary screening measurements. Gas and
water samples were taken for laboratory analysis.

Of the gas analysis performed for PAHs and BTEX compounds, only one compound, xylene,
was found to be above method detection limits; however, the concentration was below the
acceptable exposure criteria for xylene established by ACGIH.

Background sewer water quality contained several PAH and BTEX constituents at relatively low
levels. These results indicated that low levels of chemicals characteristic of gas plant residues
are present in the sewer system. A comparison of the background concentrations indicated that
concentrations did not increase across the site by a significant margin. Most concentrations
remained stable or did not vary significantly. This indicated that there was no measurable
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impact on sewer water quality due to infiltration of groundwater exposed to residues in the
subsurface of the Centra site.

It was concluded that no significant impacts were apparent on either the sewer water or gas
quality in the sewers immediately surrounding the former gas plant property. This suggests that
there is little potential for migration along the sewers to off-site receptors and that no further
attention need be directed at investigating this potential pathway.

A7.6 Summary of Health & Safety Assessment by CH2M Hill

In summary, the Health & Safety Assessment completed by CH2M Hill concluded that the PAH
impacted soil and groundwater at the site, and beyond the site boundaries, did not pose a
significant threat to Health & Safety of staff working at the Centra site, or those persons living in
residences located adjacent o the site. As well, the assessment concluded that there were no
significant issues related to water quality within the Red River.

A8.0 SUMMARY

In summary, the investigations completed by CH2M, Agassiz and AMEC between 1993 and
1999 identified significant and widespread PAH and BTEX contamination throughout a majority
of the Centra site, with the north end of the site being the most highly impacted area. Impacts
were noted within both soil and water, with some evidence of free product also being present.
Studies completed off site to the north and within the Red River indicated that the impacts had
extended off of property and that a plume of coal tar residues was present in the river bottom
sediments. A comprehensive Health and Safety assessment was completed by CH2M in 1995
and this study identified that there was limited health risk to users of the property due to the
contaminants identified.

Based on the results of these studies, a meeting with Manitoba Conservation was undertaken in
1999. Based on this meeting, it was determined that the primary concern of the Department
was the potential that on-going migration of coal tar residues to the Red River was occurring.
This was based on an increase in the plume size within the Red River. However, if it could be
shown that on-going migration was not occurring (i.e. the plume is a result of historic

occurrences), the site could be removed from the Manitoba Conservation Contaminated Sites
List.
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SH2M HILL Mounoms WELL & CONSTRUCTION LOG '™
| ENGINEERING LTD. | e nuvser: mn-or

PROJECT NUMBER: ONT28776.A0

-~ NT NAME: CENTRA GAS Manitoba Inc. ORILLING METHOD: CT250, Hollow=stem Augers
LOCATION: 35 Sutherlang Ave. Winnipeg, Man. ELEVATION: Surface Elevation: 229.940

res) i ion: 229.772
JATE DRILLED: Septembe- 24, 1993 T R TR EEVOlON. TR

TA H (m): S.91
LOGGER: R. Stacey TOTAL DEPTH (m)

EASTING: NA

JRILL COMPANY: Paddock Criling Ltd. NORTHING:; NA
UEPTH SOIL SAMPLE DETAILS SOIL DESCRIPTION WELL CONSTRUCTION
BELOW
¢ RFACE LEGEND CASING, SCREEM [MTERVAL,
atres) g & NC = NO CONTAMINATIGN ©ILTER PACK, WELL SEAL
We o 3 TC - TRACE COMTAMIMNATION
] <z 29 4 VC = VISUAL CONTAMINATION
zg : x Zw w3 C/roVC - CONTAM/NG VISUAL EVICENCE ELUSH—MOUNT
L - 2 2C CASING
Fo 3= S35 aE ;
< Z 28 v~ =
n=< S0 = ‘;f SS = SPLIT-SPOCH SAMPLE
> w CS = CONTINUQUS SAMPLE —Cemeniss
= = SP.T. - STANDARD PENETRATICN TEST ATOUNG we!
casing
| | ASBHALT S cm) o LOCKABLE
cst NA NC @ GRAMULARFTIL (0.5 m to 0.7€ m) S D6 wHHRE
! “I3M TroWn, Ory 58nc and gravel, no odou of siErng R }
I~ Cs2 <2 vC t SILIFRL (076 m to L37 m) ////
1 . ~DIack, trace hne sand, moist. sirong napthaiens saour //
L. and piack staning _///( i
SILTY CLAY ETL (137 m to 3.96 m) E/ i
. ~mottled grey and brown, moist, some grey sit, no odour 1 !
2= ‘053 NA NC or staining /; .
0.3 m0 258 m;
4 =hydra:s:
, J Lentong s
| €s4 NA NC . -as asove halephug
3_.
1 css <2 NC
. -asabo e
4 ces NA NC
® SILTY CLAY (396 m to 981 m)
=grey=-brown, native material, moist, oxidized,
] -3s avove
5| cs7 NA NC )
(488 m 12 884
m)
1 css NA NC . -as above ;S,Efg; :"Ean
6_
| Css 0 NC ® -as above WELL SCREEN
1 1564 m iz 3.69
74 mi
-Schecus 4g
CSI0 | Na NC & -grey, moist, no oxidation, Migh plasticity, high clay PA.C. #12 3iat S
] content, some shells from 7.0 m to 7.6 m cm L0
8—_ = Ha NC . -as above, sity ciay
WELL SFAL
] (884 m 1z 3.75
mj
{ 41 csn 0 NC . -as above, sity ciay -nyarates
7 Dentomite
holeplug
] -as above, sity cl BOREHOLE
]| oo NC ® RS OIAMETER =
. | BOREHOLE TERMINATED AT 8.01 m ~020m -

A3







CH2M HILL MONITORING WELL & CONSTRUCTION LOG "
| ENGINEERING LTD. [ nowser wnoos

PROJECT NUMBER: ONT29776.A0

ENT NAME: CENTRA GAS Manitoba Inc. ORILLING METHOD: CT250, Hollow-stem Augers
'—LOCATION: 35 Sutherland Ave. Winnipeg, Man. ELEVATION: Surface Elevation: 229.450
(metres) Well Pipe Elevation: 229.338
DATE DRILLED: September 20, 1993 TOTAL DEPTH (m): 8.99
! LOGGER: R. Stacey EASTING: 144.780
ORILL COMPANY: Paddock Orilling Ltd. NORTHING: 231.880
DEPTH SOIL SAMPLE DETAILS SOIL DESCRIPTION WELL CONSTRUCTION
BELOW
R ACE ; A - N0 CONTANDNATION “FALTER PAGK WALt Sea
(metres) | 3 a TC - TRACE CONTAMNATION
a0 Sz g » VC - VISUAL CONTAMINATION
I ,’:g Z& %Q w= C/noVC ~ CONTAM/NO VISUAL EVIDENCE ELUSH-MOUNT
w2 -g T 2z ¢z g BROTECTIVE
% o Q 58 < - * CASING
= (G [ = nz -
6= | 58| £G - SS - SPLIT~SPOON SAMPLE —oameiag
> Fre CS ~ CONTINUOUS SAMPLE around wel
= a SP.T. - STANDARD PENETRATION TEST casing
] ASRHALT S cm) LOCKARIE
1 ss i NC ‘ (015 m to LO7 m) | =PLUG CAP
- | —grey, ary, crushed stone, compact, black staining at
] | 0.6 m, faint petroleum odour (SS1)
-4 ss2 62 C (nove) . S.P.T. results =10,10,13,11 ]
] | SOTYCLAY FTIL (107 m to 3.35 m)
1 | —black, maist, soft, high organics content, some
rootlets, faint tar odour, siity clay (SS2)
{ 9s3 A ve ® SP.T. results = 45,812
2 -black, moist, sity clay, some white sitt packets, strong WELL SEAl
1 petroleum odour (SS3!) (0.3 m to 503 m)
S84 e v . SP.T. results = 2,457 =-hydrated
4 N bentonoite
~biack, moist sity clay, strong petroleum odour, trace
1 Ss5 104 vC ‘ fire sana (SS4) holeplug
I 3= S.P.T. results = 3458 1
] —black, moist, some white silt pockets and infiling, trace
= fine sand (SS5)
E58 3 1= 1. _\ SP.T. results = 3568 /
4- SILTY QLAY (3.35mto 533 m)
Ss7 5 c —mottied brown and grey, moist, cohesive, highly plastic,
slightly fractured, trace fine sand, some white silt
pockets (SS6 & SS7)
| SS6 SP.T. resuts = 6,8,9,1
1 sss 625 C (nove) SST SP.T. results = 4,5,9,12 |
5+ ~as above, fracture surfaces are oxidized, higher l LA
1 moisture content, some fine sand, faint odour (S58) Y
| . SP.T. results = 4568 / | [ ! ]
j Ssg 49 C (novC) + CLAYEY SILT (533 mto B.23 m) | | | | | | mg
§— —dark grey, saturated, some organic fibres, faint odour |[|I “ “ rI 'l més grain clean
(559) =
1 = Silica Sand
| I @6 | ns T SP.T results = 4,455 I]l['[mm
. —Qrey with some brown mottling, saturated, some shells ' I | | | |
and organic fibres, occasional medium sand grain (S310) | I ’ 1 | I
7- SP.T. results = 456,8 [ I | | | |
l 1 Ssu 22 C —grey, saturated, some sit laminations, some shells | | ! | | l WELl SCREFM
| (Ssti) ] | | | | | (5.64 m to 8,69
SP.T. results =2,345 | | | | | [ m)
# 10 slot,
1 \gop - - ‘ ~as 3bove with some organic fibres, shells and sil |||| || || || || Schedule 40
8 laminations, higher plasticity (SS12) PV.C,5cm 0.
| SP.T. resuts = 3,445 ‘lhhllllll
] ]
] ssi3 18 NC |
f SILTY CLAY (8.23 m to 8.99 m) -grey, moist, high 1 |
A ] plasticity, cohesive, some organic fibres (SS13) |
9— ~ S.P.T. resuits = 3334 it : BOREHOLE
OIAMETER =
I i BOREHOLE TERMINATED AT at 8.8¢ n g20n

A4




CH2M HILL
ENGINEERING LTD.

MONITORING WELL & CONSTRUCTION LOG

Page 1 of

WELL NUMBER: MW-03

PROJECT NUMBER:

ONT29776.£0

CLIENT NAME: CENTRA GAS Manitoba Inc. 1

DRILLING METHOD: CT250, Hollow-stem Auge‘rbj

LOCATION:

35 Sutheriand Ave. Winnipeg, Man.

| ELEVATION: Surface Elevation:

229.810

DATE DRILLED: September 24, 1993

(metres)

Well Pipe Elevation:

228.729

LOGGER: R. Stacey

TOTAL DEPTH (m): 9.14

|

EASTING: NA

ORILL COMPANY:

Paddock DOrilling Lta.

NORTHING: NA

A=

J
DEPTH SOIL SAMPLE DETAILS SOIL DESCRIPTION WELL CONSTRUCTION |
8ELOW
SURF ACE = — !{.:ECNEETNJ — CASING, SCREEN INTERVAL,
2 j - AM
L o TC = TRACE CONTAMINATION bt B e L
£€ | 52| ¢ o o VC ~ VISUAL CONTAMINATION |
= a w= ELUSH-MOUNT
w3 | 2% o Tz C/moVC - CONTAM/NO VISUAL EVIDENCE PROTECTIVE
: 5 ) NA = NOT ANALYZED
o | &¢ 38 | == G - GRAB SAMPLE L
& &g | 59 = SS - SPLIT-SPOON SAMPLE ToEfemies
2 w CS - CONTINUCUS SAMPLE around well
z = SP.T. ~ STANDARD PENETRATION TEST casing
mlogimi l{llin::l 1
| -grass surtace FETERTETH, LOCKARLE |
SSi 16.8 T & ~dry, brown, $andy, organic sit, fant napthalene odour AL J=PLUG CAP
i PR TR EY
1 ssz | 165 C |. MIXEDELLL (0.91m to 3.66 m} // WELL_SEAL |
: -Drown, CONCrete, bricks and other denris, highly .3 mto 213 m)
f weatnered sity clay , sand and gravel, some caal / —hygrateq
pieces, some black staining, fant napthaiene odour / bentonoice
[ (552/553) 7 noieplug l
oo ss3 2 1C ® -low recovery for SS2 & 533 / {
{ / |
L/ L 4
. ///// Lot
| -black, wel, SanCy sit with scme brick fragments ana // ! (213 =L mi
SS4 22 vC @ wo0d chips, strong napthalene ocowr, some cohesion, M L-=) 2 d0ea Sy
1 megium piastcity i e ~B3 grain ciesn
] | ) o ) e Siica Sanc
ul SANDY SILT WITH FINE SANO INTERBEOS (3.66 m to i ; L5
823m ! =
| o
:1 55 WELL SCREEN
i
H =f 74 :
|| MR w ‘ -grey, saturated, fine sandy sit, some cohesion, i el o e
S+ ! moderate plasticity, some sheen on water surface, i b=t £
J strong napthalene odow present [ (=t Scheaue 40 l
; L2k PNE. Senll
] b
556 833 Ve ‘ -grey, moist, stratified, sit ang fine sand beds,
| salurated, dark purple irridescent sheen, and strong
! napthalene cdour present
?_
1 WELL SEAL
{5.85 m 0 9.14
m)
J -hydrated
Ss7 104 Ve ‘ -as above bentorte
B I holeplug
J SILY CLAY WITH FINE SN0 ST INTERBEDS (623 BOREHOLE
mto Olam -
{ ss8 | o ve DIAMETER
9] -grey sily clay and hine sandy sit, stratilied, bedded, T
strong napthalene odouwr, sity clay beds are conhesive :
\_3nd high plasticity. sheen present S/
BOREHOLE TERMINATED AT 8.4 m

e — e ey e
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CH2M HILL

SUBSURFACE BOREHOLE LOG

Page 1 of |

ENGINEERING L TD.

BOREHOLE NO. : BH-04

PROJECT NO.: ONT29776.A0

"LIENT NAME : CENTRA GAS Manitoba Inc.

DRILLING METHOD : CT250, Hollow-stem Augers

LOCATION : 35 Sutherland Ave. Winnipeg, Man.

SURFACE ELEVATION (M): 229.95

OATE DRILLED : September 24, 1993

TOTAL DEPTH (M): 9.14

LOGGER : R. Stacey

EASTING : NA

ODRILL COMPANY : Paddock Drilling Ltd.

NORTHING : NA

SOIL DESCRIPTION
| SOIL SAMPLE DATA
LEGEND BACKFILL DETAILS
NC = NO CONTAMINATION
TC - TRACE CONTAMINATION
| — el oS C (noVC] ~ CONTAM/NO VISUAL EVIDENCE FILL MATERLAL
DEPTH lewls FiZed| . .4 VC - VISUAL CONTAMINATION HOLE SEAL
BELOW |~S (=5 & == i NA - NOT ANALYSED
E o=l o0 T T SURFACE REPAIR
SURFACE (W2 |8 . [=Qn =W G - GRAB SAMPLE
metres) |E o |28 | a0 Y| = SS - SPLITSPOON SAMPLE
e 2212>3| 239 z CS - CONTINUOUS SAMPLE
n<|g oO|=%=
0 l mllscm] ISR ERw
1 i & i . _\ -grass surface, dark brown, maist, sandy
- 1 :
I SILIY CLAY FTIL (0.5 m to 0.76 m)
4 l ~_ ~grey, silty clay, fill, some black staining, no odour
i el B - ® MIXED FILL (0.75 m to 1.83 m)
~Dlack, ary, crumbly, granular, faint odow, suspected
| _ Waste coke
183 s2s ve | -white, wet, sandy texture, sulpnur odour, suspected
P, . _\_Durn‘ler waste
EINE SANDY SILT WITH SAND INTFRBEDS (1.83 m to
S5.33m}
. ~black staming, maist, loose, strong napthalens odour
. LAt Na Ve ~Clalk, moist, low plasticity, non-cohesise, some fine
I =7 sand seams, strong napthaiene adour
: €55 §825 vC ]. ~as above, some rootlets and organics
I 4 Borehale sealed with
bentonite grout instaled
1 through tremle pipe from
borehole termination depth
1 I to L2 m from swrface
5| CS8 m VC . -as above
Hydrated bentonite chips
1 placed from 1.2 m to 0.8 m
EINE SANQ WITH SO T INTERBEQNS (5.33 m to 6.86 m) Concrete placed from 0.8 m
1657 | Na ve @ -Dlack staining, saturated, non cohesive, bedaed, fine AR
5 5and wWith thin fine sandy silt seams
1 ~grey, wet, fine sand, occasional fine sandy sit seam,
Css 92 TC . strong napthaiene odour
T_
1 Cse NA C . EINE SAND (6.86 m to 9.14 m)
—dark grey, wet, fine sand, faint odour
8-Cs10| wNa NC . -Gark grey, wet, fine 5and, no ocour or staning
{ csi NA NC ~35 above no odour or staining
g-..
BOREHOLE TERMINATED AT 8.4 m

AB




CH2M HILL MONITORING WELL & CONSTRUCTION LOG > '°
ENGINEERING L TD- WELL NUMBER: MW-05 PROJECT NUMBER: ONT29778 *n
CLIENT NAME: CENTRA GAS Manitoba Inc. DRILLING METHOD: CT250, Hollow-stem Augers
LOCATION: 35 Sutherland Ave. Winnipeg, Man. ELEVATION: Surface Elevation: 229.600
(metres) Well Pipe Elevation: 229.454
DATE DRILLED: September 22, 1993
TOTAL DEPTH (m): S.14
LOGGER: R. Stacey EASTING: NA
ORILL COMPANY: Paddock Orilling Ltd. NORTHING: NA
DEPTH SOIL SAMPLE DETAILS SOIL BESCRIPTION WELL CONSTRUCTION
BELOW
SURFACE LEGEND CASING, SCREEN INTERVAL,
(metres) g . NC - NO CONTAMINATION FILTER PACK, WELL SEAL
g 2 & TC - TRACE CONTAMINATION —1
af Sz o B VC = VISUAL CONTAMINATION FLUSH-MOUNT
- Q Z & Z0 W= C/roVC ~ CONTAM/NO VISUAL EVIDENCE PROTECTIVE
w2 | .| 2z 25 CASING
§c | 3¢ | 38 | 3%
&% | 88| %% = SS - SPLIT-SPOCN SAMPLE ~&emented
S = CS - CONTINUOUS SAMPLE around wet
z a SP.T. - STANDARD PENETRATION TEST casing
] 45 (i5cm) ]
| L l I LOCKABLE
. -, GBANULARFTLL (015 m o125 m) =PLUG CAP
sS1 1.6 vC L =brown, dry, compact sand and gravel, 15 cm sample
| | recovery, low blows gue to auger distubance to 0.46 m
1~ | ' SP.T. results = 11,13,
e e WELL SEAL
s52 <3 e €] FINE SAND WITH SOME GRAVEL (0.46 m to 1.25 m) (0.3 m to g m)
| _\dfy_ compact, napthalene odour near 0.8 m “hydratea
bentonoite
| SILT WITH SOME EINE SAND (125 m to 2.28 m) haleplug
= 58 A NI —Drown, moist to dry, ongized, sit, trace fine sang, 7 :
2 ] 9 c ? compact (552) o
~sample recovery = 23 cm, SP.T. resuts = 12,15.13.15 [+ [-
| -less Campact, brawn, sit trace ling sand, no odour, o :
554 04 NC . higher moistwre content near 23 m (SS3) A ol l
3 E —>ample recovery = IS cm, SP.T, results = 4,487 -_-
i SAMD (2.28 m to 3.95 m) A2l temtore2 m
B —loose, dark brown, wet, no odowr (SS4) Sl st B -§5 grain clean
S5 08 NC ? -SP.T. resuts = 2,2.22 +IZH| silica Sang |
1 -wet, Ine to medum grained sand, dark brown, I0ose, no o=
4— odour [SS5) R ERE i 2
J | \ -SP.T. results = 2,3,31 / £| 1|!.£| o B el
sss | 26 TC @ felallelel o I
| EDS (396 mto 7.a7m [y il el a=s
—dark brown, wet, fine sang, some black staining, some Lo lellalal L |
1 I fine sandy silt seams, napthalene odouwr, loose (SS6) 1| II”I |I| A=l
54 ss7 55 vC . =5.P.7. results = 11,2,2 lelollolal : b by WELL SCREEN
] i -3as above (SS7) 1[!1£].| ||‘ =g (285 mto 7.4 m) I
~SP.T. results = 1111 Lo fallafal Y e -# 10 slot,
[ !Hi.ﬂlll.l [o=1. Schedule 40
] sss 42 Ve & -grey. wet, fine sand, some silt, some black staining and felatlotel -1 PVL.SemlID.
6 ! napthaieng odour, mnar organics, S.P.T. not pertormed I2 [} I;i Zly
(ss8) Tt =3
} !i Jill; Iii It
559 44 vC . —grey, wet, fine sana with some silt seams, napthalene f: i” 2 il[ -
| 0dour, and less black staining than above (559) flalos]s]s 0 1 2
7 =S.A.T resdts = 13,4 l| IH I‘l 1zl
SSI0 k. vC + -3s above to 7.47 m (S510) ;f ;1.;;[ ;[; e WELL SEAL
R .. m)
] SILTY O AY WITH FINF SAND INTERREDS (7.47 m to N ~hydrated
a- 853 mj I bentonite
S5 53 Ve ~grey, black stainied, morst, coneswe, fim, sity clay, : 9 =1 noleplug
1 I napthalene adour, high plasticity (SSIO) Lr J’/
~SP.T. results = 3558 LA A1 |
v L
-grey, moist, high plasticity, cohesve, some fine sand | e )
Ssi2 47 | ClnovC) seams. sity clay, solt, strang naptnalene odour and 14 plilr BOREHOLE
g— } some black stanng 1SSH) RIS OLAMETER =
-SP.T. resuts = 2,345 elzleslals 020m
SILIY FINE SAND 18.53 m to 8.14 m) %mn AT l
~grey. satwated; no plasticity, some cohesion, sty fing o4 m
52n4, loose strong napthalene odour '
o SPI spudte =171

A7



CH2M HILL

SUBSURFACE BOREHOLE LOG

Page | of |

ENGINEERING LTD.

BOREHOLE NO. : BH-08

PROJECT NO.: ONT28776.A0

LIENT NAME : CENTRA GAS Manitoba Inc.

DRILLING METHOD : CT250, Hollow-stem Augers

_'LOCATION : 35 Sutherland Ave. Winnipeg, Man.

SURFACE ELEVATION (M): 229.62

DATE DRILLED : September 22, 1993

TOTAL DEPTH (M): 9.14

LOGGER : R. Stacey

EASTING : NA

ORILL COMPANY : Paddock Drilling Ltd.

NORTHING : NA

SOIL DESCRIPTION
SOIL SAMPLE DATA
LEGEND BACKFILL DETAILS
NC = NO CONTAMINATION
TC - TRACE CONTAMINATION
Wl o>k C (noVC) - CONTAM/NC YISUAL EVIDENCE FILL MATERTAL
DEPTH lauils Fized| .2 VC - VISUAL CONTAMINATION e
; @ cdlacy W= HOLE SEAL
BELOW -3 |=S5&| S22 22 NA - NOT ANALYSED SURF ACE REPAIR
SURFACE (W2 e .| =290 =0 G ~ GRAB SAMPLE
ZZ|c% o=y =
metres) |E g |S 2L avB| &% SS - SPLITSPOON SAMPLE !
Z=|2”86|s8w E CS - CONTINUOUS SAMPLE
n=<|F O <
0 ] i ASPHALT 115 el .
cs 12 NC GRANULAR FTLL {05 m to 2.3 m)
1 Sang ang Gravel
i =tan-brown, ¢ry, Compact
14 Cs2 < N !
¢ . . MIXEOFILL (075 m to 2.3 m)
Construction ceoris —yellow bricks, sand, gravel, ary, !
shght ogour i
=grao sample taken from augers contamed wood chips |
4 with wood preservative cdour, fill/native interface at 2.13 !
£ m
] G NA TC
|213m .
EINE SANO (2.13 m to 5.8 m) !
34
J | :
I €s3 ) 10 ve . -plack, saturatec, non-plastc, fine sand, strong
napthalere gdour, black staming
7 Cs4 108 vC Borehole sealed with
. ~black, saturateq, fine sang, strong odour and staining bentonite grout instaled ]
through tremie pipe from |
borehole terminabion depth 1
] to 0.81 m from surface
- C35| 54 L5 -as avove, silt content increases at 5.2 m :
. . Hydrated bentonite chips i
] placed from 0.81m to 0.8 m
1 EINE SANOY ST T WITH FTNE SANO INTERBENS (5.8 m
1 to 6.10 m} Concrete placed from 0.6 m
{ €6 | <00 ve ® -black, saturateq, fine sandy sit strong ocour and to surface,
5 staiming, sit content increased at at 5.2 m
] -dark grey. satuatec, line sandy sit. Diack staming and TR
J strong napthalene 000w, sheen on water \n sampler
cs? | 12 ve @ (cs6l
| EINE SAND WITH FINE SANDY S0 T INTERBENS (6.10 m
7 to B.38 m)
R ww @ -aark grey, satuateq, fine sand, some fine sandy sit
seams , reddish oy liqud accummulating in coarser
grained beds, strong napthalene odour (CST) 1
] -dark grey, satuated fine sandy silt increased number of
8- Cs9 | 166 ve @ fine sand beds, strong napthalene odour and reddish
1 liqud present (CSB)
] -3s above (CS38
1 Csio 100 vC . \ ! / :
1 | INTFRBFDS (8.38m
9 Csio 53 vC ® to 8.4 m)
1 ~pregomnantly hine sandy siit with 1S cm thick fine sand
seam from B.5 m to B.B m, accumuiation of red-brown oily i
4 hqud n fine sand seam !
1 BOREHOLE TERMINATED AT 844 m
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CH2M HILL
ENGINEERING LTD.

SUBSURFACE BOREHOLE LOG

Page 1 of |

BOREHOLE NO. : BH-07

PROJECT NO.: ONT29776.A"

CLIENT NAME : CENTRA GAS Manitoba Inc.

DRILLING METHOD : CT250, Hollow-stem Augers |

—

LOCATION : 35 Sutheriand Ave. Winnipeg, Man.

SURFACE ELEVATION (M): 22952

DATE DRILLED : September 23, 1993

TOTAL DEPTH (M): 9.14

LOGGER : R. Stacey

EASTING : NA

ORILL COMPANY : Paddock Orilling Ltd.

NORTHING : NA

SOIL DESCRIPTION

LEGEND
MNC - NO CONTAMINATION
TC ~ TRACE CONTAMINATION

C (noVC] - CONTAM/NO VISUAL EVIDENCE

VC - VISUAL CONTAMINATION
NA = NOT ANALYSED
G - GRAB SAMPLE
SS - SPLITSPOON SAMPLE
CS ~ CONTINUOUS SAMPLE

BACKFILL BETAIL

FILL MATERIAL
HOLE SEAL
SURFACE REPAIR

S

IOPSON. (0.46 m)
—Drown, dry, sandy, organic

SILIY QLAY FTIL (0.46 m to 3.05 m)
=dark brown, moist, cohesive, cxidizes, some sand and
gravel, some coal and black mottling

—dark grey, maist, clayey sit, same fine sand and gravel,
strong napthalene odewr and black staning (CS2)

-3ds acove to 183 m (CS3)

(.80 m to 3.05 m)
—some grawvel, strong napthalene odow, some black
stainng, saturated

SANOY SILT (3.05m to 457 m)
~grey, satwrated, some grave!, strong napthalene odour
and iack staining, homogenous

SAMNOY SIT WITH SAND INTERAEDS (4.57 to 6.55 m)

=fine sandy silt, horizontal bedding, grey, saturated, some
fine sand seams, yellow/brown iquid accumuites in fine
sand seams, strong napthalene odour

-as above to 655 m

(6.55m to 9.14 m)

~grey. moist, vertical and horizontally fractured, fractures
contain liquid with irridescent sheen and str ong
napthalene odour linterbeds are thin)

~ds above with hine sand bed from Bmto B.25 m

~fine sand is stained ana has strang naptnalene odour

~Qark grey, moist, hugh clay content, trace fine sand, thin
strahlied sity seams, fant napthalene odour, no visible

BOREHOLE TERMINATED AT 9.4 m

SOIL SAMPLE DATA
- we iy o=k
CEPTH jag|s Tl zzx2 -
selow (=S I5sf| <02 W3
SURFACE |42 |28 (| SQ@| Z&
(melres) %% :,;‘cz) Qo oz
G2|2 O]|*°=<
0
] |
1 CSI 1.0 NC .
14 cs2 | 200 ve &
1esa| ies ve ®
2-_
| Gl NA vC .
3~
cs< | 95 o .
4_.
g} Css | 83 vC +
6_,‘
lcss| sa ve +
7 —
d !
8- Cs? | 36 ve ?
css | ns c
-p= contamnation

Borehole was terminated at

8 depth of 20 m and
resumed 8.0 m west of

original location on asphalt
surface. Original borehole

was terminated at 20 m

due

to auger refusal on concrete
structure. Samping resumv

at 3.05 m at relocated
borehcie locaton

Borehcle sealed with
bentonite grout nstaled
through tremie pipe from

borehole termination depth

to 1.2 m from surface

Hydrated bentonite chip

5

placed fromi2mto 08 m

Concrete placed trom 0.8 m

to surface.




| CH2M HILL

| ENGINEERING LTD.

SUBSURFACE BOREHOLE LOG

Page 1 ot |

BOREHOLE NO. : BH-08

PROJECT NO.: ONT289778.A0

IENT NAME : CENTRA GAS Manitoba Inc.

ORILLING METHOD : CT250, Hollow-stem Augers

LOCATION : 35 Sutherland Ave. Winnipeg, Man.

SURFACE ELEVATION (M): 229.85

DATE DRILLED : September 21, 1993

TOTAL DEPTH (M): 9.14

LOGGER : R. Stacey

EASTING : NA

DRILL COMPANY : Paddock Orilling Lta.

NORTHING : NA

i SOIL DESCRIPTION
| SOIL SAMPLE DATaA
1 LEGEND BACKFILL DETAILS
| NC = NO CONTAMINATION
, TC - TRACE CONTAMINATION
|51 - ol - R— -5 C [noVC) ~ CONTAM/NO VISUAL EVIDENCE FILL MATERIAL
e < z ;
oEPTH £ 812 FIE2EE| o VC = VISUAL CONTAMINATION HOLE SEAL
BELOW |- 5 25a]| S22 i NA - NOT ANALYSED SURFACE REPAIR
SURFACE |W 2 |28 .| =9m =5 G - GRAB SAMPLE
22|6%d|l 22l =
(metres) | £ o =5 huty o= SS - SPLITSPOON SAMPLE
Zzi28|sad 5 CS - CONTINUOUS SAMPLE
n<i$E O <
{
0
‘ 4 N\ ASEHALT 110 cn)
168 <8 NC @ GRANULAR FTLL (0.1 m to 152 m)
[ Sand and Gravel
1 l ~tan-brown, moist, compact, fant petroleum odour
1< CSs2 20 TE .
1 | -3s atove, faint odour (low recovery)
|
cs3 | <0 ve : SLLIY CLAY FTLL (152 m to 2.28 m)
P . —olve=-0rown, moist, high plasticity, conesive, some gravel,
: faint ogour, some black discoloration (CS3)
I | SILTY CLAY (2.9 m to 9.14 m) j/{/: |1
1 Csa <10 TC ¥
‘ ® itk
- : ! |
3 | -mottled olive-brown silty clay, some whit2 sit pockets, | : I I
- | 1
] css W C {no Vo) caneswe, hugher density than abave ' }[/ 1 }/
@ I$7
-clive-grey, moist, moderate piasticity, cohesive, some 5
white silt pockets and arganiics throughout, wet with
4= Ccs6 i & e e waterin hale at 3.8 m ,strong diesel ocour. 4 Borehole sealed with
l . —dark olive-grey siity clay, moist, higher clay content, bentonite grout instaied
| rugh plasticity and cohesivness, strong hydrocarbon through tremie pipe from
I odour at 3B mto 41 m borehole termination depth
g ; . : * to 1.2 m from surface
cs7 4.0 C [no VC) . =brown, moist, tugh plasticity, cohesive, high ¢lay content,
l 54 some white sit pockets, trace fine sana, petroleum Hydrated bentonite chips
| 4 anc/or diesel fuel odour placed from 1.2 m to 0.8 m
1 css 1.0 NC . —Drown, some grey silt laminations, moist, organics and Emr?tgeplaCEG from 0.8 m
‘ T 1 rootlets througheut, onidized, no cdour of staining o suriace,
g5
I 1 I =grey-Dbrown, higher moisture content than above, dense,
i | Css 1.5 NC . moderate plasticity, cohesive, slight increase in silt
[ i content
7= .
I 1 CSi0 L0 NC . —grey-brown, moist, high plasticity and clay content,
] arganics throughout, no odour
| Be) e a8 W . —oive grey-Drown, moist, hugh plasticity and clay 1
[ 1 content, less organics than above
b - a i 3
| [ 1 csiz 's N Wa;u? ave, wgh plasticity and cohesiveness, moist, no
\ i
l BOREHOLE TERMINATED AT 8.4 m

A10




CH2M HILL

SUBSURFACE BOREHOLE LOG

Page 1 of |

ENGINEERING LTD.

BOREHOLE NO.: BH-08

PROJECT NO.: ONT29776.A"

CLIENT NAME : CENTRA GAS Manitoba Inc.

/__
DRILLING METHOD : CT250, Hollow-stem Augers

LOCATION : 35 Sutherland Ave. Winnipeg, Man.

SURFACE ELEVATION (M): 229.87

DATE DRILLED : September 21, 1993

TOTAL DEPTH (M): 8.14

LOGGER : R. Stacey

EASTING : NA

DORILL COMPANY : Paddock Drilling Ltd.

NORTHING : NA

SOIL DESCRIPTION i
SOIL SAMPLE DATA
LEGEND BACKFILL DETAILS
NC = NO CONTAMINATION
TC - TRACE CONTAMINATION
Wwelo —|lo>S5 C (noVC} = CONTAMU/NG VISUAL EVIDENCE FILL MATERIAL
DEPTH lewls FIZx&| = VC - VISUAL CONTAMINATION HOLE SEAL
geLow |~ 2|25 & == = NA = NOT ANALYSED 2
] 50 T T SURFACE REPAIR
SURFACE LLI% fxg - <(&Jm E D G - GRAB SAMPLE
stree |2S 108 d] g2 0 b = SS - SPLITSPOON SAMPLE !
[metres z9(2>8|z224 & CS ~ CONTIMUQUS SAMPLE
h=|Z2 O < i
g | I ASPHALT 110 cm) Lk
cst | 02 NC . A
1 ’ GRANULAR FTIL (Qimic 05 = 0. 0.1 '6] J
1 Sand and Gravel et :
J csi .2 T T ~tan-brown, meoist, compact, ne ea~r or staining (CS1) / A N2
dr W ~N N
I6) Same SO ¢ ¢ MIXED FLLL (0.61m to 1.2 m) * o 3
1 ~black, ary, granular, some sand sized grains, no odour,
1Cs2 72 vC * suspected waste coke (CS2! /J///
=black, moist, very dense. pockets of sticky tar, more - /

. 1 cs3 48 vC . sand sized grains napthaiene cdour. I1CS2) /

o |
EINE SANDY AND SILT FTIL (122 m to 3.05 m) ]
~light grey, maist, icose, some gravel, Ciack staning and /

| strong napthalene odowr, no wsibie tar (CS28CS3) - CS3 -
| €54 35 c . [PCOR RECOVERY] E /‘

3 | —dark grey, moist, soft, silt with trace fine sand and silt, - '

1 | faint odour, no visible tar RN /
less | oun e 54! e dotledal
- . i . [ 2141+
EINE SANO WITH CLAYEY ST T INTEREEQS (3.05 m to o I"El Bl
£.10 m] 1:":||:J:l

4 ~fine 58nd, some silt, light grey, wet, bedding evident, plal ]

] css 68 TC . fant napthalene odour, some biack staining (CSS) }: !H : H E;:?z?es:rﬁdr‘:‘szled |
~fine sand with increased variation in bedding material, jiimtals from base of borehole to 1.2
some coarser grained fing sand beds, coarse grained (ERESIEN RS m from surface
i beds are stained biack, wet (CSE) ?l Ii I.l.‘ ; [i Bentonite chips placed and
o o g oAl Bl hydrated from 12 m to 0.8 m
§5— CST | 42 Ve @® '}g;?a]uove, napthaiene odour, black staining in beds SE MR from surface and completed
1 JlilIH to surface with concrete.
P P
o lv]e=lote 1
] o Fillels]
| css| 30 vC . -black staming in sand seams, napthalene adour, staining il Il b [|
5 15 more pronounced (CS8) Lo loilatel
| g ¢ el
| T S
ITH EINE SANQ INTERBEDS (610 m to i ’
lese| 1o 1c @ 767 m) -
~fine sand seams are less frequent (three per metre)
and are 5 cm thick, black staining has decreased
7 ~predominantly bedded clay ey silt with some line sand,
1CS10 | 02 NC . conesive, saturated, and soft (CS9)
~predamnating clayey silt seams, infrequent sity clay
i~ _3£48Ms, s0me organics, some sand seams, no odour {CSIO)
g-f csu | o2 NC ITH FINE SAND INTERBEDS (767 m to i
© 8.38 mi 5
v ~sity Clay beds predominate, grey, saturated, solt, high J
', plasticity, some fine sand seams, root in sample at 8.0 m /
lesiz | 02 NC . 1,00 0dowr or staning, nterbeds are nirequent (CS12) l

o | SILTY LAY (838 m to 914 m)
~medium grey, moist, solt, high plasticity, cohesive, |
rootiets and organics thvoughout, trace hine sand, high
Clay content, no line sand seams (CSIZ} l

9 BOREHOLE TERMINATED AT 8.4 m
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| ENGINEERING L TD.

IENT NAME : CENTRA GAS Manitoba Inc.
LOCATION : 35 Sutherland Ave. Winnipeg, Man.
OATE DRILLED : September 20, 1993

CH2M HILL

SUBSURFACE BOREHOLE LOG

Page 1 of |

BOREHOLE NO. : BH-10

PROJECT NO.: ONT29776.A0

DRILLING METHOD : CT250

SURFACE ELEVATION (M) : 229.490

TOTAL DEPTH (M): 9.14

LOGGER : R. Stacey

EASTING : NA

[ ORILL COMPANY : Paddock Drilling Ltd.

|
]l
|

NORTHING : NA

SOIL SAMPLE DATA

SOIL DESCRIPTION

DEPTH
BELOW
SURFACE
(metres)

SAMPLE TYPE
AND NUMBER
HNU ORGANIC

VAPOUR
CONC. (PPM)

VISUAL AND

OLFACTORY
ASSESSMENT

SAMPLE
INTERVAL

LEGEND
NC = NO CONTAMINAT[ON
TC ~ TRACE CONTAMINATION

C [noVC] - CONTAM/NO VISUAL EVIDENCE

VC = VISUAL CONTAMINATION
NA = NOT ANALYSED
G - GRAB SAMPLE
SS - SPLITSPOON SAMPLE
CS - CONTINUOUS SAMPLE

BACKFILL DETAILS

FILL MATERLAL
HOLE SEAL
SURFACE REPAIR

0

I cs2
] cs3
 cse
| css
| css
] cs7
| ssi
| css
,J css
8-—- csio

( csn

&

02

02

120

120

58

25

60

26

2.2

<5

TC

vC

V¥C

vC

vC

vC

1c

1c

TC

c

MNC

—_ ASPHALT (10 cm)

GRANULARFTLL (Q.imto Q.76 m)
Sand ang Gravel

~tan-drown, dry, Compact, no odour or staining to 7 46 m
—s0me Dlack staming below 0.46 m, ary no odour

MIXEQEIL (C.76 mto 3.05 m)

—black, moist, cohesive, plastic, some whit2 sitstone
particles and tar paper throughout, black staining, no
odour

—biack, maist, soft, conesive, fant tar odour, biack
stairng

~Dlazk, wet, water in borehale, soft, silty clay, some
construction debris, visible pockets of tar, strong
napthalene odour.

—perched water table encountered 3t 2.9 m

SILT WITH SOME CLAY (3.05 m to 4.57 m)

~grey, moist. conesive, moderate plasticity, low clay
content, some white silt pockets and seams, strong
napthalene odour and visible tar in rootholes ana
tractures.

—lower clay contant than above, strong napthalene odour
anc visidle black tar in rootholes and fractures

I
Wb,

i

/

@00 0000000 00

SILTY C1AY (4.57 mto 8.14 m)

—increasing clay content, some white silt pockets, less
visible tar than above

~Molllec grey and brown, moist, cohesve, no tar visually
observes, strong naothalene odour

~grey and brown, oxidized, moist, some organics and
trace fine sand. less mottling than above, strong
naptnalene odour

=grey. maist, saturateq, some shells, faint napthalene

odour

—mottled, moist, less organics than above, cohesive, some
st pockets , no odour detected

~Qrey and brown mottied, mast, igh plasticity, some silt
pockets, no odour getected

i
5%

BOREHOLE TERMINATED AT 0.4 m

Borehole sealed with
bentonite grout nstaled
through tremie pipe from
borehole termination depth
to 1.2 m from surface

Hydrated bentonite chips
placedfromt2mto 08 m

Concrete placed from 0.8 m
to surface.

A12




CH2M HILL

SUBSURFACE BOREHOLE LOG

Page 1 of1 |

ENGINEERING LTD.

BOREHOLE NO. : BH-1

PROJECT NO.: ONT29776.A0

CLIENT NAME : CENTRA GAS Manitoba Inc.

DRILLING METHOD : CT250, Hollow-stem Auge

LOCATION ; 35 Sutheriand Ave. Winnipeg, Man.

SURFACE ELEVATION (M): 230.030

DATE DRILLED : September 22, 1993

TOTAL DEPTH (M): 9.14

LOGGER : R. Stacey

EASTING : NA

DRILL COMPANY : Paddock Drilling Ltd.

NORTHING : NA

SOIL DESCRIPTION
SOIL SAMPLE DATA
LEGEND BACKFILL DETAILS
NC - NO CONTAMINATION
TC = TRACE CONTAMINATION
- Welo —|g9x=% C (noVC) — CONTAM/NO VISUAL EVIDENCE FILL MATERIAL
EPTH 1o w5 FIZE& | = VC - VISUAL CONTAMINATION -
BELOW |25 o F HOLE SEAL
L 33255 £z NA = NOT ANALYSED SURFACE REPAIR
SWRFACE W2 £ (| ZQ0n | =& G - GRAB SAMPLE =
meres) 1B 228 Al | &S SS - SPLITSPOON SAMPLE
22|12>3|223 z CS - CONTINUOUS SAMPLE
aI|E O <
0 TTT T TYTTT
[\ ASEHALT (0 cm TS
csi | < NC ® BRANULAR FTLL (0.1 m to 0.76 m) T
| Sand ang Gravel AR
j =tan/brown, moist, compact, faint petroleum odowr S o
o 04 Tc ‘ \ —white cryshed stone trom 0.46 m to 0.6 m, no odour / %/
1 CLAYEY SOLTFILL (076 m to 229 m) /
~red-orown, moist, sit, some clay, black staining and faint /
napthaiene odour from 1.0 m to 133 m /
1683 w0t ve @ ~glive brown, moist, hgh plasticity, conesive, some gravel,
27 strong odour, some black discoloration /
(2.29 A7
€sa | 32 | Clnovel . mto 4.88 m) ' vy /
| 1
3 I
] -ohlve-grey sity clay, some white sit pockets, cohesive,
soft, napthalens odour [CS4)
1cs5 | 81 | Cinovs) .
J -olive grey, moist to wet, some white sit, strong
p napthalene odour
4_
Borehole sealed with
| -as above, tra Brounds er in hal
cse | 2 [cwovel @ e e R bentonite grout nstaled
through tremie pipe from
1 borehole termination depth
1 to L2 m from surface
c | CST| 48 TC . b e e e e ]
| SILTY CLAY (4.88 mto 9.14 m) Hydrated bentonite chips
i ! . ) ) placed from1.2mto 0.8 m
-dark grey, moist, high plasticity, cohesive. high clay
i i da e . content, trace gravel, fant odour, oxigized Concrete placed from 0.8 m
. ; -gark grey, sity clay, high clay content, moist, trace to surface.
6 gravel, ng odour of staning, some shells
i -dark grey, sufl, some snells moderate plasticity,
cse | o7 NC . conesive, high srell quantity
T_
1 CsSI0 as NC . -gark-grey, moist, high plasticity and clay content,
| organic fibres throughout, no odour vicent, some coarse
| sand
8- csu 08 NC . -grey, moist, high plasticity and clay content, some
1 organic fibres, no odour, trace to some gravel
l -as above, high plasticity and cohesiveness, moist, no )
Csi2 | 06 NC . odour, some organic fiores
9] [
] BOREHOLE TERMINATED AT 0.4 m
]

A13
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| CH2M HILL

|

ENGINEERING L TD.

MONITORING WELL & CONSTRUCTION LOG

rage | of

WELL NUMBER: MW-12

PROJECT NUMBER: ONT29776.A0

IENT NAME: CENTRA GAS Manitoba Inc.

DRILLING METHOD: CT250, Hollow-stem Augers

LOCATION:

35 Sutherland Ave. Winnipeg, Man.

ELEVATION: Surface Elevation:

229.440

DATE ORILLED: September 29, 1993

[metres)

Well Pipe Elevation:

229.256

|

(

1

|
|

e A 5t TOTAL DEPTH (m): 9.14
, T SIVBCRY EASTING: NA
ORILL COMPANY: Paddock Orilling Ltd. NORTHING: NA
DEPTH SOIL SAMPLE DETAILS SOIL DESCRIPTION WELL CONSTRUCTION
BELOW
SURF ACE « i mlE%GﬁhUM"m CASING, SCREEN IMTERVAL,
R ; - AM FILTER PACK, W £
metreshl | 8 3 TC - TRACE CONTAMINATION - T f]
*8 | S| 23 2 CIOVE - CORBARRD TSt EteNcE ELUSH-MOUNT
- a. W= no = 1
w ‘_§= g & " g Z BROTECTIVE
= g S < g o :’ BASIHB
22 | 22| a° 0z i
a2 [ E8| 39 = SS - SPLIT-SPOON SAMPLE Bsscing e
2> e CS - CONTINUOUS SAMPLE around well
% a SP.T. ~ STANDARD PENETRATION TEST casing
TOPSOIL ( O to 0.6m) AL
SS1 Qi 1c ~highly organic, fill, some slag and coal fragments, dry, SRFETTE LOCKARIE
b
[ | neocow “iilifff: HRLECA
1 T SANOY SIT FILL (0.61m to 152 m)
= 582 (8] Tc . =black, dry sandy silt fil, no odour, some slag and silty
1 | clay, highly oxicized (03 mte 244 m)
4 ~hycratss
| I = bentonoie
S33 | <04 NC © CLAYEY SIT (152 m to 3.3m) | [| ll | holeolug
24 | dark brown, moist, dense, low cohesion, Icw plasticity
A
o lm | = | @ i H I | B s
I ~browr, moist, dense, oxidizeqg, trace fine sand, clayey l | ‘ I | I [2.44 m 0594
s ‘= : to 5.
— . =f a m]
3 | f||I|i‘||||] }:} -85 grain clean
sss | <62 | e UL |I é Vlzil sies senc
TR =k
? EINE SILTY SAND (3.3 mto 914 m) ;l'f;;l;i; F:'[
-brown, fine sity sand, some biack staining, strong P ieieeg =T
napthalene odour ks tieta e E o
- L ES =
SRR bt (2.74 m to 5.79
Lelottatad F--_-- P
l]l[ﬂ::;i = -# 10 slot,
‘ ~Dlack stamning, sity fine sand, some conesian, no o Tallalsnl 5 bl 1 Scheagule 40
5. 556 <84 ve | plasticity, strong napthalene odour S . :[ . PvC.5cmID.
Lo el el o e
[=1=1]*1*] =
i |
] SRR g
.- A |
] Blo|emlole WELL SEAL
[:lzit.:.r (594 mto gl4
887 | =0 ve -high silt content, satuated, some clay, napthalene et m}
odour, black staining Jolallalal ~hyarated
Bt fie sl bentonite
7 R hoiepiug
felxlie ]
Bielastals
Lo lellalal
|- I felel
e HHBH
gl 988 Na ve ‘ -wet, fine sity 5ang, high sit content, some clay, black Flal=tals BoREiaE
staining and strong napthalene odour i g o e
e e DIAMETER =
I il 020m
—grey, fine sity sand, wet, less black starng and less e 1=1l+0]
{ { ssg <3 TC napthalene odour than above il ;Jﬁl i
9 II I ] Il : Ii I

&b

BOREHOLE TERMINATED AT 0.14 m

A14




CH2M HILL

SUBSURFACE BOREHOLE LOG

Page | of |

ENGINEERING LTD.

BOREHOLE NO. : BH-13

PROJECT NO.: ONT297768.A0

CLIENT NAME : CENTRA GAS Manitoba Inc.

ORILLING METHOD : CT250, Hollow-stem Auge; .’

LOCATION : 35 Sutherland Ave. Winnipeg, Man.

SURFACE ELEVATION (M) : 229.53

OATE DRILLED : September 28, 1993

TOTAL DEPTH (M): 9.14

LOGGER : R. Stacey

EASTING : NA

ORILL COMPANY : Paddock Orilling Ltd.

NORTHING : NA

SOIL DESCRIPTION

SOIL SAMPLE DATA

DEPTH
BELOW
SURF ACE
{metres)

SAMPLE TYPE
AND NUMBER
HNU ORGANIC
VAPOUR
CONC. (PPM)
VISUAL AND
OLFACTORY
ASSESSMENT

a

SAMPLE
INTERVAL

LEGEND
NC - NO CONTAMINATION
TC - TRACE CONTAMINATION

C {noVC] - CONTAM/NO VISUAL EVIDENCE
VC - VISUAL CONTAMINATION
NA - NOT ANALYSED
G - GRAB SAMPLE
SS - SPLITSPOON SAMPLE
CS - CONTINUOUS SAMPLE

BACKFILL DETAILS ,

FILL MATERIAL
HOLE SEAL
SURFACE REPAIR

csi <t NC

1= Cs2 0.2 NC

jesa| < vC

jcss | na Ve
lesr | <20 Ve

| css <13 vC

8— Cs9 <14 1c

1CSI0 | <04 NC

TR TREE)
IV ESEEEUN
ISESPENEEY]

TOopSON. (0.76 m]
-grass surface, stressed vegetation in area and black
staning at surface

AN AL A A AL
AS LA L AL

TSNS EENE]
-orange-brown, dry, non cohesive, sandy siit, high il
ofrganics content / AN D

>

Y
e Ve
MIXED FILL (0.76 m to 152 m)

-~orange-brown sandy sit, dry, some clay, nighly omdizea, |V = A 2

some Brick fragments, gravel and sanc, some black ¥,
staining near 1.5 m, no odcur ///

SANDY SILT FILL {152 m to 3.81 m)

—brown, moist, sGft sandy silt fill, no gravel, no odour cr
staiming , oxidized (C33)

N

—aark grey, some black staning, moist, lcose sandy silt fill,
strong napthalene odour, low plasticity
(CS4)

-as above with some oxidation (CSS)

%

'\\\s

~water table encountered at 3.8 m

e

{3.8im to 8.38 m)
—grey, wet, Dlack staiming and strong napthalene odour,
Clay and silt seams are infrequent

—grey, satuated, sity clay, soft, some hne sand seams,
black staning and strong napthalene odour thraughout

8 ot o i e LT i

—sity Ine sand, wet, black staning, beaded, napthalene
odour

b e e e S g
e et A i B i

=il Sl Dl == i ==

e P

{ Fasiemra §
ol B B e B e e e B W e

~485 3bove, some sangy sit with sty sand seams

#E e B % e B 8 8 # m— E R — B F — % s AW = s —— &4 88— &4 — &

e e
e e 5 e e e . B e e . i B ) e i M
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SILTY CLAY (B.38 m to 9.14 m)
—grey, most, stitf, cohesive, plastic, very faint
napthalene odour, no staming

=

N
2

N

N
~

BOREHOLE TERMINATED AT 8.4 m

Borehole sealed with [
bentonite grout instaked j
through tremie pipe from |
borehole termination depth .
to 1.2 m from surface

Hydrated bentonite chips

placed from1.2mto 08 m |

Concrete placed from 0.8 m
to surface.




| CH2M HILL

i

MONITORING WELL & CONSTRUCTION LOG

Fage 1ot .

ENGINEERING LTD.

WELL NUMBER: MW-14

PROJECT NUMBER: ONT29776.A0

| LOCATION:

IENT NAME: CENTRA GAS Manitoba Inc.

DRILLING METHOD: CT250, Hollow-stem Augers

35 Sutheriand Ave. Winnize g, Man.

ELEVATION: Surface Elevation: 228.570

DATE DRILLED: September 23, 1993

(metres) Well Pipe Elevation: 229.4382

LOGGER: R. Stacey

TOTAL DEPTH (m): 9.14

ORILL COMPANY: Paddock Orilling Ltd.

EASTING: NA

NORTHING: NA

DEPTH SOIL SAMPLE DETAILS SOIL DESCRIPTION WELL CONSTRUCTION
BELOW
SURF ACE < - mlé%_m i CASING, SCREEN INTERVAL,
j = AM FILTER PACK, i A
{melres) .2 3 w TC = TRACE CONTAMINATION L . WELL SEAL
s 'ﬁ ; T % "ﬁ » ? VVC = VIS!EFN.. CU‘QJAM[NAE{?N
:-'é '__1‘5-__' f,: ?2 C/roVC - CONTAM/NO VISUAL EVICENCE MMLE
g 24| 2& 4 CASING
22 | 32| 3S | a%
6 | 88| =0 = SS ~ SPLIT-SPOON SAMPLE -cemested
> e CS - CONTINUOUS SAMPLE around well
§ = SP.T. - STANDARD PENETRATION TEST casing
ASPHALT {15¢cm)
ss1 0.3 NC SAMOANOSOTFIL (045 m to 168 m) I I =PLUG CAP

=sancy silt, dry, some black staining, highly oxidized,
some gravel, fant nanthalene odour

-firg sarcy sut il loose, moist, tan=brows

03mtor22m)
—nygrates
bentenoits

sanady sit

EINE SANOY SOIT (168 mto 2.44 m)
-higher censity and sit content, trace fine sang, fine

holepiug

|
CLAYEY SILT (2.44 m to 3.05 m} |i| |
=ian-brown, higher moisture content, some cohesion, ! i
some clay, trace fine sand, nc odour or staining ill | l

I

EINE SANO (3.05 m to 3.86 m)

I

EILTER PACK
{1.B3mto 7.82

X S SIS S S S SIS SR S

Ss5 Q.3 NC —wet, trace silt, no odour or staning E r_n]ﬁs grain clean
=i Silca Sanag
EINE SAND ANO ST T (3.96 m to 4.72 m) -1z
SS6 215 vC -wet, fine sand and silt, trace clay, oxidized, black ‘=t
stainng and strong napthalene odour, becomes less i it
_0xidized with deoth - N
5+ ss7 4 ve EINE SAND (4.72 m to 5.33 m) it =
1 -grey, satwated, fine sand, strong napthalene odour, B i
purple sheen on water / al=f
] EINE SANDY ST T WITH FINE SAND INTFRBENS (5.33 4ot 44 mto 7.77
4 SS8 150 vC mto 8.53 m) eIzl nE]2
6 —grey sit, some fing sand beds, saturat22, purple sheen e :1' =# 10 slot,
anc strong napthalene odour 1 e Schedule 40
[-{z[-| PvC,5cmiD
Ss59 160 vC ~line sanay sit, saturated, low sample recovery, strong o e N
odour and sheen L=t
7 r.=f.
gl Ssi0 275 Ve -line sang ana sit, dark grey, ourple sheen and strong 3T WELL SFAl
naptnalene odour, thin fine sand seams ihroughout, (792 mto S14
1 trace clay, saturateq, i m)
. iH ~hycrated
R bentonite
{ ssi 121 | ClnovCl CLAYEY SILT (B.53 m to 8.14 m) 1]][[||| ||[ halephg
Bt ~grey clayey sdt, trace fine sand, cohesive, moderate ]
Plasticity, strong napthalene odour P lli fl || |r BOREHOLE
OIAMETER =
BOREHOLE TERMINATED AT 644 m 020m

A16




CH2M HILL

SUBSURFACE BOREHOLE LOG

Page l ot 1

ENGINEERING LTD.

BOREHOLE NO. : BH-15

PROJECT NO.: ONT28793.A0

CLIENT NAME : CENTRA GAS Manitoba Inc.

DRILLING METHOD : CT250, Hollow-stem Auge. ~/

LOCATION : 35 Sutheriand Ave. Winnipeg, Man.

SURFACE ELEVATION (M) : 229.59

DATE DRILLED : September 29, 1993

TOTAL DEPTH (M): 6.10

|

LOGGER : R. Stacey

EASTING : 133.880

DRILL COMPANY : Paddock Orilling Ltd.

NORTHING : 230.310

SOIL DESCRIPTION
SOIL SAMPLE DATA
e mlélaeﬁan S BACKFILL DETAILS
TC = TRACE CONTAMINATION
C [noVC) - CONTAM./NO VISUAL EVIDENCE FILL MATERIAL
Wl ol Ha . HOLE SEAL
DEPTH |ESIC =({2x= sy VC - VISUAL CONTAMINATION SURFACE REPAIR
BELow [~ Q25| =SE | Y= -
3|183=| 28| &= NA ~ NOT ANALYSED
SURFACE |M 2 |55 | S8 | Zuw G - GRAB SAMPLE
{metres) % 9|53 Zl &2 W o U= SS - SPLITSPOON SAMPLE
=Z|z” Q| >09 = CS - CONTINUOUS SAMPLE
n<|E O =
d ASPHALT. (5 o) Jpassazasesss
C ) B Te ‘ GBAMULAR FTLL (0.5 m to Q.76 m) 6. 0. 0.
—tan brown, dry, compact, sand and gravel, old gasoline Rl -
g odour ?
FyeE L A o ) MIXEDFTLL. (0.76 m to 152 m)
~low sample recovery, construction debris, concrete
chips, old gascline odour
- . CLAYEYSNTFIL (152 m to 3.05 m)
2— Cs3 28 Ve ~clayey silt, loose, black staining, old petroleum adour,
7 moist
] —grey and brown, mottled, some oxidation, clayey sit,
| €54 <5 Tc . faint old fuel odour E /
] P Ot
1 css ot TC CLAYEYSOT (3.05m to 3.8/ m) H]lmm[l
7 —grey-brown, less mottling, some plasticity and cohesion,
| faint fuel adour \ml'mli!
- - T
. |
Tess| o | 1 SILTY CLAY (381 t0 6.0 m) % Borehole sealed with
b =silty clay, moist, some oxidation, faint old fuel odour I | bentonite grout Instaled
A1 A4 through tremie ppe from
iR, borehole temination depth
- A 1 to 1.2 m from surface
| est ol TC —olive—-grey, silty clay, faint old fuel odour, moist, less i 17
§ e i o R e ! Hydrated bentorite chips
i e e e ] | placed fromi2mto 0.8 m
1
1 - . I - Concrete placed from 0.6 m
] css o4 NC . grey, moist, cohesive, high piasticity, no odour to surface.
6~ I
BOREHOLE TERMINATED AT 610 m
7
8_
9_

A17




CH2M HILL

SUBSURFACE BOREHOLE LOG

Page 1 of |

| ENGINEERING LTD.

BOREHOLE NO. : BH-16

PROJECT NO.: ONT29793.A0

JENT NAME : CENTRA GAS Manitoba Inc.

DRILLING METHOD : CT250, Hollow-stem Augers

I_ LOCATION : 35 Sutherland Ave. Winnipeg, Man.

SURFACE ELEVATION (M): 229.68

DATE DRILLED : September 30, 1993

TOTAL DEPTH (M): 5.18

| LoGGER: R. Stacey

EASTING :

120.720

| DRILL COMPANY : Paddock Drilling Ltd.

NORTHING : 238.420

I SOIL DESCRIPTION
SOIL SAMPLE DATA
! FE <50 Eoe AT BACKFILL DETAILS
TC — TRACE CONTAMINATION
I C (noVC) = CONTAM./NO VISUAL EVIDENCE FILL MATERIAL
- w s k= . HOLE SEAL
] OEPTH | & Q % = % % '; i VC - VISUAL CONTAMINATION SURFACE REPAIR
BELOW |~ 1Z33<| 55| =2 NA = NOT ANALYSED
SURFACE M2 |8 ;| S29 e G ~ GRAB SAMPLE
{metres) %% %§% 9,5% nz SS - SPLITSPOON SAMPLE
5| ©|=°P=< CS ~ CONTINUOUS SAMPLE
} . ) ASPHALT (15 cm) e
1Cst| <18 NC ‘ GRAMAARFTIL (0.5 m to 0.76 m)
{ : | =tan brown, dry, sand and gravel, oxidized, compact, no
] - ~_ 0dour
1-_ cs2 <58 vC ‘ MIXED FTLL (0.76 m to 122 m) Borehole was relocated 122
-grey-brown and black, moist, construction debris and m south of original location
] I wood chips, very coarse grained, cobbles etc., old ofl due to auger refusal at LS m
I 1 ssi | «sz % ', odour, some black staining on construction debris,
2 | SILTY CLAY FTLL (1.22 m to 152 m)
ss2 <67 vC . ) — T
b —dark—-grey, moist, soft, cohesive high plasticity, silty clay
i f ] i, old gasofine edour at 152 m
) 1 SOTY LAY (1.52 mto 5.8 m)
4 = o e ‘ —light-grey, moist, cohesive, highly plastic silty clay, old
3 fuel odour and some black staining in seams, some coarse
] sand grains throughout, some white silt pockets at 1.52 m
] 1S54 | Na TC @ (SS1 & s852)
= -3s above (SS3)
1 sss NA TC -as above [SS54)
’ A ? —as above, less odour and staining (SSS) Borehole sealed with
) hydrated bentonite chips
l from borehole termhation
J depth to surface
1 . . ) Concrete placed from 0.8 m
SS6 <3 —mottied grey and brown, moist, cohesive, high plasticity,
] 5 e + no odour or staining (SS6) e
] BOREHOLE TERMINATED AT 5.8 m
l 68—
T...
| &
| .
.
| —
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CH2M HILL

SUBSURFACE BOREHOLE LOG

Page 1 of |

ENGINEERING LTD.

BOREHOLE NO. : BH-17

PROJECT NO.: ONT29793.A"

CLIENT NAME : CENTRA GAS Manitoba Inc.

DRILLING METHOD : CT250, Hollow-stem Augers’

LOCATION : 35 Sutherland Ave. Winnipeg, Man.

SURFACE ELEVATION (M): 22965

DATE DRILLED : September 29, 1993

TOTAL DEPTH (M): 6.10

,i

LOGGER : R. Stacey EASTING : 147.4860
DRILL COMPANY : Paddock Drilling Ltd. NORTHING : 259.580
SOIL DESCRIPTION
SOIL SAMPLE DATA
LEGEND
NC - NO CONTAMINATION BACKFILL DETAILS :
TC - TRACE CONTAMINATION i
C (noVC] - CONTAM/NO VISUAL EVIDENCE FILL MATERIAL
e by | mysels . HOLE SEAL
DEPTH lowiiz F|ZxF i VC - VISUAL CONTAMINATION SURFACE REPAIR !
nlZ2cal|l =S wl <
BELOW | -2 =25 = & - j
w 05~ E‘Um %G‘: MNA = NOT AMALYSED
SURFACE | 2 |58 ;| 220 | Z& G - GRAB SAMPLE
(metres) |59 55Z| %0 | oz SS - SPLITSPOON SAMPLE
a_l:} E % ol > % CS = CONTINUOUS SAMPLE
o ASPHALT. 15 o] sssssssas
csi| o NC o Tt
‘ GRANULAR FTIL (0.5 m to C.76 m) ety
1 csi 23 Ve —tan brown, moist, compact sand and gravel A S
| -3t 0.6 m sand and gravel is stained black and has PENE
I Cs2 23 vC . napthalene odour AR el
] SAMDY SILT FTLL (0.76 m to 152 m) ) ﬁ
i —black, moist, loose, non~cohesive sandy silt, faint
] . napthalene odour / I]l]lml[ | !
~ 94 vC !
2 ] cs3 CLAYEY SILT (152 m to 5.49 m) . |]|1|J||||I| :
olive-grey, moist, fractured clayey silt, moderate
stiffness, some white silt pockets, visual tar in voids and | | ] | ] I
_ fractures, strong napthaiene odour ] | | f I | !
lcsa| s8g ve @ ) o ||”H ;
-olive-grey, maist, dense, fractured, oxidation on ] | l [ I | -
3 fracture surfaces, strong napthalene odour, some white !
1 s - siit pockets, tar in fractures and voids (less than above) |‘|]] li I‘ | [l f
iy . ~light grey~Dbrown, moist, stiff, fractured, oxidation in | 1 l ‘ ‘ [
fractures, tarry substance in fractures and rootholes, [ i [ | | |
4 strang napthalene odowr ] ] [ [ [ |
4_
A cse 18.5 TC —grey-brown, moist, stiff, oxidation in fractures, clayey i l | | | | Eor?or?ifeserﬁd:s?;h d
] sitt, some shells throughout, no visual contamination, faint ]m Il !l il |1 uﬁn n t:grnh P
| napthalene odour l I I I | | bcfogsob t emhpa?ign doe‘:}th
; |||H| to 1.2 m from surface
B
ed bentonite ch
~ NG | e
l.llllllﬂllll T n—— i
: re ced from 0.8 m
lest| « NC SILTY CLAY (5.4 m to 6.0 m) V1 to surface, !
B —grey, oxidized sity clay, moist, some natural organics, f :/r/ i
| \_Very faint napthalene odour :
I BOREHOLE TERMINATED AT 6,10 m .
?_ E
~ I'
8_
g_

A19




| CH2M HILL

ENGINEERING L TD.

MONITORING WELL & CONSTRUCTION LOG

Page i of

WELL NUMBER: MWI8

PROJECT NUMBER: ONT29783.A0

’ “"IENT NAME: CENTRA GAS Manitoba Inc. DRILLING METHOD: CT250, Hollow-stem Augers
LJUCATION: 35 Sutherland Ave. Winnipeg, Man. ELEVATION: Surface Elevation: 229.430
(metres) Well Pipe Elevation: 229.245
| _DATE DRILLED: September 29, 1983 TRl Rt T
- [LOGGER: R. Stacey EASTING: 160.730
DRILL COMPANY: Paddock Drilling Ltd. NORTHING: 239.880
‘ DEPTH SOIL SAMPLE DETAILS SOIL DESCRIPTION WELL CONSTRUCTION
BELOW
SURFACE g NS LEGEND iR CASING, SCREEN INTERVAL,
{ ; = NO CONTAMINA FILTER P,
1 (metres) oe 3 § \_fg _WSJAL ?&%ﬁ ILTER PACK, WELL SEAL
w s iy chnnl ':Hmnl‘u‘
r¢ | SE| 28 | uz2 C/roVC ~ CONTAM/NO VISUAL EVIDENCE BLUSH-CASING
l w g = e & * —cemented
Z Z = w
22 | 3 g AL Bz " around wel
l #% | 88| 285 = SS - SPLIT-SPOCN SAMPLE casing
= CS — CONTINUOUS SAMPLE
2 3 SP.T. - STANDARD PENETRATION TEST
] N _ASPHALT SURFACE 110 cm) P s T
cst | <75 NC ‘ (0.1m to 0.76 ml P ERRCE
—tan brown, dry, compact, sand and gravel, no odour Bl R 2
} 94 Cs2 58 TC SANOY SILTFIL (0.76 m to 152 m) : (0.3 mto 1.52 m)
] . =3andy silt, tan brown, loose, moist, sandy silt, highly —bentonite.
] organic, fuef cdour holepiug
l : QLAY SITFTIL (152 m to 3.05 m)
2- €53 54 C (noVC} . —tan brown, moist, loose, clayey silt, some white sit
] pockets, strong gasoline odour
{
l { | Cs4 56 | ctove) | @ -as above, strong odour LA (1.52 m to 6.10 m)
. f A -#65 grain ciean
T silica sang
css 36 TC . CLAYEY SILT (3.05m to 6.10 m) ||||[|||l|l|
1 —brown, weathered, oxidized, moist fractured, faint ’ ' I ’ [ [
petroleum odour I [ | r l I
7 css o1 NC ‘lmlm\ll MELL SCREEN
' ? -3s above, no odour |’|| |i Il || || [;.83 mto 4.88
: m
. -Schedue 40
| IR PAC. 410 ok, 5
5— cs7 .l NC —Qrey-Dbrown, moist, less oxidation, fractured with sit in | | | | | | o cm L0,
] ] fractures, some organics near 5.2 m II II || II II Il RS
] css o1 NG | I HHY
-grey, moist, clayey silt, no oxidation, unfractured, some [’ ” IIM’II -]
6 shells, no odour Gt &
- BOREHOLE TERMINATION AT 6.10 m BOREHOLE
] DIAMETER =
| 020 m
p
8
{
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CH2M HILL

ENGINEERING LTD.

SUBSURFACE BOREHOLE LOG

Page 1| of |

BOREHOLE NO. : BH-20

PROJECT NO.: ONT29793.A0

CLIENT NAME : CENTRA GAS Manitoba Inc.

DRILLING METHOD : CT250, Hollow-stem Auge /

S

LOCATION : 35 Sutherland Ave. Winnipeg, Man.

SURFACE ELEVATION (M) : 229.51

|

DATE DRILLED : September 30, 1993

TOTAL DEPTH (M): 3.05

LOGGER : R. Stacey

EASTING : 143.910

DRILL COMPANY : Paddock Drilling Ltd.

NORTHING : 226.080

SOIL DESCRIPTION
SOIL SAMPLE DATA
LEGEND
NC - NO CONTAMINATION BACKFILL DETAILS
TC - TRACE CONTAMINATION
C (noVC] ~ CONTAM/NO VISUAL EVIDENCE FILL MATERIAL
welo ~loxb : HOLE SEAL
ggfgﬁ S81Z2| 252 w2 VC - VISUAL CONTAMINATION SURFACE REPAIR
FFIsSSa - i .
SURFACE | W2 (88 ;| 228 | E& o g aeEn
meves) (§0 |55 2| B8 bz SS - SPLITSPOON SAMPLE
ZZ|27 8|29 = CS - CONTINUOUS SAMPLE
R ] L ASPHALT (15 cm}
1 G| NA NC GRANULAR FTLL (0.15 m to 1.37m)
1 —tan brown, dry, silty sand and gravel, no odour
p non—cohesive
e | na NC ® Borehole back{Bied with
1 auger cuttings from borehole
1 G3 NA NC F termination depth to 152 m
(.37 m to 2.28 m) from surface
{1 G4 <5.4 TC —brown, moist, sandy silt fill, oxidized, no odour, Hydrated bentonite chips
5 . non-cohesive placed from .52 m below
o o ; surface to 0.8 m
1 —olive green, moist, silty clay fill, faint old fuel odow bentonite hydrated with
distBed water,
165 | <08 NC GRAMULAR FTLL (2.29 m to 2.44 m) Concrete placed from O..
i ? —brown, moist, non-cohesive, faint old fuel odour to surface,
34 SILTY CLAY (2.44 m to 3.05 m)
] \_—orwe green, sity ciay, moist, faint old fuel odour
: BOREHOLE TERMINATED AT 3.05m
4_
5_
6_.
?_
3_
9—'




$' CH2M HILL

SUBSURFACE BOREHOLE LOG

Page 1 oty

| ENGINEERING L TD.

BOREHOLE NO. : BH-19

— ]

PROJECT NO.: ONT29793.A0

’ ALIENT NAME : CENTRA GAS Manitoba Inc.

DRILLING METHOD : CT250, Hollow-stem Augers

| -OCATION : 35 Sutherland Ave. Winnipeg, Man.

SURFACE ELEVATION (M) : 229.380

TOTAL DEPTH (M): 3.05

] OATE DRILLED : September 30, 1993

1 LOGGER : R. Stacey

EASTING : 166.910

| _DRILL COMPANY : Paddock Oriling Ltd.

NORTHING : 235.370

I SOIL DESCRIPTION
I SOIL SAMPLE DATA
LEGEND
, L — BACKFILL DETAILS
I TC ~ TRACE CONTAMINATION
C (noVC) — CONTAM/NO VISUAL EVIDENCE FILL MATERIAL
- : HOLE SEA
DEPTH (& EI8 2| 2kZ o VC = VISUAL CONTAMINATION A -
Swiz FIZs§ - SURFACE REPAIR
Sl —EIESEISEE| 23 NA - NOT ANALYSED
] SURFACE |4 2 |£ & | =30 =W G - GRAS SAMPLE
(metres) |29 |SSZ2/Bsa | §% - SPLITSPOON SAMPLE
22|27 8|584 CS - CONTINUOUS SAMPLE
a
} ] ‘ L _ASPHALT (15 cm)
1 6 NA NC GRAMAARFTIL (0.5 m to 0.76m)
1 ~tan brown, dry, sand and grava!, no odour
pet SILTY LAY ETLL (0.76 m to 228 m)
] ] B2 NA ve . -olive green, moist, sity clay, faint fuel odour, some black ggé:ﬁﬁ:g‘?; :Igr‘ehd .
staining termination depth to 152 m
4 from surface
| G3 04 vC @ -as above Hydrated bentorite chips
2 placed from L52 m below
] G4 | <22 ve ® -black, moist, cohesive, plastic, saft, strong napthalene gg?oﬁt;oh%gr:w & vith
| : g D distled water,
] , 18 | <62 C ? SILTY CLAY (229 m to 3.05 m) ﬁ?‘;’f;fa‘gep'md T 0Em
34 -brown, moist, high plasticity, stiff, faint napthalene
odour, oxidized (GS) /
] BOREHOLE TERMINATED AT 3.05 m
|
] | .
6_
7
1 |
L
oo
l I ( 9
—H5—
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Page Tof ]
CH2M HILL MONITORING WELL & CONSTRUCTION LOG
ENGINEERING L TD' WELL NUMBER: MW-21 PROJECT NUMBER: ONT29793.A0
.~ _IENT NAME: CENTRA GAS Manitoba Inc. ORILLING METHOD: CT250, Hollow-stem Augers
LOCATION: 35 Sutherland Ave. Winnipeg, Man. ELEVATION: Surface Elevation: 229.600
TE DRILLED: September 30, 1553 (metres)  Well Pipe Elevation: 229.498
DATE BRDLLED, Sgplember 20, TOTAL DEPTH (m):_6.10
LOGGER: R. Stacey EASTING: 146.570
DRILL COMPANY: Paddock Orilling Ltd. NORTHING: 251.780
DEPTH SOIL SAMPLE DETAILS SOIL DESCRIPTION WELL CONSTRUCTION
535;52'55 LEGEND CASING, SCREEN INTERVAL,
| (metres) = ) NC ~ NO CONTAMINATION FILTER PACK, WELL SEAL
vg | £ | R Eguy
I rd §§ 238 | wg C/PoVC - CONTAM/NO VISUAL EVIOENCE ELUSH-CASTNG
g2 | 39| 35 | S r B
= L g iz . 3
w2 | 58| 53 = SS - SPLIT-SPOON SAMPLE casing
5 z CS ~ CONTINUOUS SAMPLE
Z a SP.T. - STANDARD PENETRATION TEST
} ‘ | ASPHALT (15 cm) ~ o.'f- .'_é% .E' !_é: (TT1]
csi 14 NC (0I5 m to 0.76 m) Wi W ) SEPLUG CAP
—sand and gravel, tan-brown, dry, compact, no odour N
] - Cs2 NA ¥C MIXETIFTIL (0.76 m to L52 m) A> \I'A> (0.4 m to L52
] . —low sample recovery, stone blocks sampler, some black PRAPEN m
staining and odour fumie Rt -bentonite
— e O holeplug
} ] (152 m to 2.44 m) ? o q4 1
2- cs3 127 ve . —black, sandy silt, moist, loose, strong napthalene odour .. /.
: 2121 EILIERPACK
oo o g | ] Reects
1 ' ] csa | na ve @ CLAYEY SIT (2.44 m to 5.33 m) - || |[|] || || || = slica sand
3] ;ta;:“_en;grey. faint napthalene odour,trace to some blac Il || Il || || |[
| i -as above, faint napthalene odour, moist ‘ I | l I I
: Css 56 Tc . ]lllllll'lll WELL SCREEN
] i | | I I | nﬁ,BBmto 4.88
] 4—: Css NA TC ~some shells and organic fibres, faint napthalene odour, ” ” I l l I ‘l !l ;icgec}:g :}gt, 5
I (1} 1arge shel abserved || || |[|‘ |[I| cm L.O.
’ 5_- cs7 NA NC ‘ -fight grey-brown, no odour, some white sit infiling, II || || Il || ” s
t | | increasing clay content, mottied hh |I hh |I ]
I 1 T T
1 5. 10 m) h
} | Csg 2 NC ‘ WIaiigsj‘: :n?:‘gttzggm moist, no odour 1 l 1
Ly ‘ d )I/I/ EZ Bormioe
, I ] BOREHOLE TERMINATED AT 6.0 m g?b?m )
| o
| o
1€
9._
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CH2M HILL

ENGINEERING LTD.

MONITORING WELL &

Fage | ot

CONSTRUCTION LOG

WELL NUMBER: MW-22

CLIENT NAME: CENTRA GAS Manitoba Inc.

DRILLING METHOD: CT250, Hollgw-stem Auge

PROJECT NUMBER: ONT28778.A0

LOCATION:

35 Sutherland Ave. Winnipeg, Man.

ELEVATION: Surface Elevation:

229.790

CATE DRILLED: September 28, 1993

{metres)

Well Pipe Elevation:

229.679

LOGGER: R. Stacey

TOTAL DEPTH {m): 1463

EASTING: NA
DRILL COMPANY: Paddock Orilling Ltd. NORTHING: NA
OEPTH SOIL SAMPLE DETAILS SOIL DESCRIPTION WELL CONSTRUCTION
BELOW
SURF ACE « - WE%%E‘I'}OMTIW CASING, SCREEN INTERVAL,
> w = AM FILTER PACK, W A
epesl] o | B 3 TC - TRACE CONTAMINATION =1 fe.aE8
alh | €3 o o VC - VISUAL CONTAMINATION ELUSH-CASING
g | Z 249 W= C/noVC — CONTAM/NG VISUAL EVIDENCE
w3 g2= g gE : -cemented
go =z 55 = around well
Iz 25 N~ = casin
n < cQ =g SS - SPLIT-SPOON SAMPLE g
= w CS - CONTINUOUS SAMPLE
% 3 SP.T. - STANDARD PENETRATION TEST
| ASPHALT (15cm) Lrrrrotty -|-|-
: I \=PLUG CAP
| ssi 0.3 NC ) SAND ANOSILT FTLL (015 m to 168 m)
i -sandy siit, dry, some black staning, nighly oxidized, / /
. some gravel, faint napthalene odour / /
14 | ///
- ~tine sandy silt fil, | - il WELL SEAL
ss2 0l NC & WESRBRY S T R0Se. Wi R -Eirasn e (0.3 mto 0.5 m)
I A -bentonite
/ holeplug
I B S SL B AL -
3 s EINE SANOY SILT (166 m to 2.44 m) CRQUT SEAL
2 g5 04 NE ® -higher ¢ensity and silt content, trace fine sand, fine (0.3m to 375 m)
| sanday sit bt -water,
dn et bentonite and
| [ | T | catalyst J
554 0 NC & CLAYEY SILT. (2.44 m to 3.05 m) | i|||| |l|
~tan-prown, higner moisture content, some cohesion, L
31 | some clay, trace fine sand, no odour or staining i1 | frhh i
| EINE SANO (3.05 m to 3.96 m) :
sS85 0.3 NC @ -wet, trace sit, no odour of staimng :
! | ;
E
] | ‘
H EINE SAND AND STIT (3.96 m to 4.72 m)
556 215 ve -wet, line sand and silt, trace clay, oxidizad, black
| staining and strong napthalene odour, becomes less STEEL CASING
| .. Dridized with geptn {015 m to .89
5 S87 41 vC . EINE SAND (4.72 m to 5.33 m) T]o 25 m diameter
l —-grey, satwrated, fine sand, strong napthalene odour, 0.695 m wal '
! B EER T T e >4 thickness, 1174 m
i length
| ssa 150 Ve ‘ E.Itb‘f_'EéSSAlﬁill’fj3 3 ILT WITH FINF SANO INTERBENS (5.33 -casing mstalleq,
g} £ through t
B | -grey silt, some fine sand beds, saturated, purple sheen mi:?:'rgn ﬁiuo 3
J l and strong napthalene odour m aian;éter hoie
i to 9.75 m, then
ss8 160 vC . -fine sandy silt, saturated, low sample recovery, strong pushed through
| | odour and sheen native soit to
7 nasm
~grout removed
from inside of
T casing with
8—1 ss10 275 ve © ~fine 58nd ana silt, dark grey, purple sheen and strong gﬁge‘:;r;tracuon l
| napthalene odour, thin fine sand seams throughout, fiush !
trace clay, saturateo. Hshergimeshads
HHHH AR HN
i |
ssi 120 | Clnove) CLAYEYSILT (8.53 m to 10.1 m) |] | | | | | || i|| )
Q- -grey clayey sit, trace lne sang, cohesive, moderate
plasticity, strong napthalene odour ]I' 'l [‘ [I! ‘I

il p
A24
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~H2M HILL MONITORING WELL & CONSTRUCTION LOG
ENGINEERING LTD. | e nuvser: Mw-22 PROJECT NUMBER: ONT29776.A0
CL _NT NAME: CENTRA GAS Manitoba Inc. DRILLING METHOD: CT250, Hollow-stem Augers
' OCATION: 35 Sutherland Ave. Winnipeg, Man. ELEVATION: Surface Elevation: 229.780
- (melres) Well Pipe Elevation: 229.678
JATE DRILLED: September 28, 1993
2 TOTAL DEPTH (m): 14.63
_LOGGER: _R. Stacey EASTING: NA
JRILL COMPANY: Paddock Drilling Ltd. NORTHING: NA
DEPTH SOIL SAMPLE DETAILS SOIL DESCRIPTION WELL CONSTRUCTION
AZLOW
RFACE LEGEND CASING, SCREEN INTERVAL,
ey N z . NC = NO CONTAMINATION FILTER PACK, WELL SEAL
S - © 7] TC - TRACE CONTAMINATION
€& | 2= ! 9B - VC - VISUAL CONTAMINATION
-.=2 ; & 20 W= C/noVC = CONTAM/NO VISUAL EVIDENCE
w3 e= T
% . Fad %
to | 24| 28 | és
a< | &8 Sy = SS - SPLIT-SPOON SAMPLE
b 2 CS - CONTINUOUS SAMPLE
% = SP.T. - STANDARD PEMETRATION TEST
SILTY FINE SAND (101 m to 1.3 m)
ti i | -grey, wet, sity fing sand, strong napthalene odour
cst <8 | Clnovl! | @@
l SILTY CLAY {13 mto 131 m)
-very plastic, very coheswe, organic odour, moist, soft
]‘HI
|
l ® -moist, gray, sliff, cohesive, sity clay . EILTER PACK
ssi2 <22 | ClnovC) | L L (125 mto 1463
-1 m)
134 b 1 —#65 grain clean
SS13 €5 C rovC) ® SAND (13.1m to 13.41 m) TS silica sanc
) - -line anc medium grained, trace silt, strong napthalene et
1ossm 28 vC ® odour, sheen on water, saturated = WELL SCREEN
= (128 mto 143 m)
3 L, SOLTYCIAY TOL (13.41mto 1463 m) AT —-#10 slot PVC,
14 \ -very coarse, sand and gravel with some silt and clay, J4Zf Schedue 40, 5
| reworked to 13.9 m, strong napthalene odour, grey, = cm LO.
— 51 - ® 1_saturated, hetergeneous o
2 [ .. TrEEEEEEsa R s TR RS e ey - CAVE MATERIAL
] -coarse, glacial til, coarse sand and gravel, not i (14.30 m to 14.63
5 reworked as above, very dense, sitty clay matrix, grey, m)
tight, moist, very faint napthalene odour
BOREHOLE TERMINATED AT 14.83 n
18- BOREHOLE
DIAMETER = 0.2
1 m IN SCREENED
INTERYAL
‘ 17 Sample detalls and geologic Interpretation from suface
to B.14 m was used from BH/MW-14. BH/MW-14 Is 22 m
west of BH/MW-22. Sampling began at a depth of 10.8
m at this location,
l 18—
| (
19

A24 (CONT)
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CHZM HILL | ___MONITORING WELL & CONSTRUCTION LOG
ENGINEERING | T 0. | WELL NUMBER: BH/MW-23A1 PROJECT NUMBER: ONT29776.C0
CLIENT NAME: CENTRA GAS MANITOBA ING. ORILLING METHOD: CT-25C, Hollow-stem Augers | 7
LOCATION: 35 SUTHER_AND AVE. WINNIPEG, MAN, | ELEVATION: ~SURFACE ELEV.: 220.753
DATE DRILLED. June 8 1992 = (hevess ~TOP RISER PIPE. 228718 N
= - - TOTAL DEPTH : 15.24 ]
LOGGER: R. Stacey —[ EASTING, N&
ORILL COMPANY: Paddock Brilling Ltc. NORTHING NA
OEPTH SOIL SAMPLE DETAIL SCIL DESCRIPTION WELL CONSYRUCTION
BELOwW ; LEGEND
- CASING, SCREEN INTERVAL, Sanp
ﬂﬁgg, " %ﬂ 4 NC - NO CONTAMINATICN PACK,SEAL ETC.
£5 1S58 op TC ~ TRACE CONTAMINA ICN
= a < < = Cinove - CONTAMINATON / NO ¥ISUAL
w3 (25 53 s VC - VISUAL CONTAMINATICN
g2 12g 3z €= NA - NOT ANALYSED
S |eZ = e G-G%BSAMH.EJ Flush-goun
c2 |&o| T Q 4 SS - SPLITSPOCN SAme & Proteciive Casing
. o CS - CCNTINUOUS SaMPLE cemented gver
Z = SP.T. = STANDARD PENETRATICH) TEST et
E0IY QAYFRL Tirfaca 1o 4.42 m) J Ky P ek
{ &8 LS NC ] # =dry sity elgy, bro:: i:::;. occui:r‘\a! oravei gi covers wel
,_i ss2 | 15 | ne -8 abave wr baces of a5, endar ang coal new L —
- o | -8 - (0.5 8 to 305 m)
] | | ~sone send meaum plastisily Lo a"at‘:a =
sss3 0 TC ~4s above with BEees o7 einder ang S3h triowgnout ,n:‘a::“
i
sse | 0 | Te ?_
3_‘ r ~B3 abave, molst
1 o wel Sea:
: 355 sz NC mt,iﬂs Tio 3.0
| CRERy Gl s . e et g
44 ~a.Qel BhUus TOY. = g ppy
1 ssea 2.5 Ve ' “holstue eonlent ncreanas 1y Wireed gt 4.6 m
1 .
| m%m
: | DOERBENS (4.42mto 7.92 )
- SS7 | g8 wC -naph:?re odow :a: Black slaing 32 4.8 a, fine
' ]| -‘m: s TV, = 5o
IJ s T 2o e
! sse | g0 Ve | :?L . ataining ang shaen by oughot,
6+ e 38nd and a1, satwrateq, biack starninag ang
3 sirong Napthaeng odog
] sse 380 vC
“ALnatng 11ty 800 ang sity clay bads, garkar
. 1 staning and sirongar sdew I ccarser graineg peqs
{SS10 {184 | g ;
—brown sit clay with S6he Ine sana Bming lions, el
4 | \ Conesiva, Strong napthstane pdayy, S0ME DIaCk 318ining /
8 ssi ! 57 ve ! \ 390 anuLs TAY. * 30 pony
BLYY DAY Moemic ag
1 ~ignt grey sy ua:. n:nlhlagjm odowr, U1 to sof,
i So%e black staimng sng e en notag
18812 | 85 YC ’
o~ ~33 3Bove, NG piasticity
. S813 |13.4 | yC f
=34 Bbava with some 1ne 19 rgdhm sang seams, arey,
=, 1hgiane odowy o
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CHoM HILL | ki
| |___MONITORING WELL & CONSTRUCTION L0G
ENGINEERING L TD' } WELL NUMBER: BH/MW-23A1 PROJVECT NUMBER: ONT29776.Co
| 1 CLIENT NAME: CENTRA GAS MANITCBA INC. | ORILLING METHOQ: CT-25C, Hellow=stenm Augers
©_-CCATION: 35 SUTHERLAND AVE. WINNIPEG, MAN, | ELEVATION: ~SURFACE ELEV. 229.753
| CATE ORILLED, vune 8, 1894 s TG SR PIFE: 228.715
— TOTAL OEPTH ; 15.24
LOGGER: R, Stacey [ EASTING: NA
] [ ORILL COMPANY: Padcock Oritling Lta, | NORTHING: NA
%ﬂ SON SAMPLE DETA] SOIL DESCRIPTION WELL CONSTRUCTION
“ . -
SURFACE ;5 7 | LEGENC CASING, SCREEN INTERVAL. Sang
| [perres) we [T vk NC ~ NO CONTAMINATION PACK SEAL ETC
SH 1L | 294 1 . TG - TRACE CONTAMINATION
~ECE| €91 2 C/navC ~ CONTAMINAION / NO VISUAL
W3 (S g» | 53 VC - VISUAL CONTAMINATION
( =} - g| Ix  EE NA = NOT ANALYSED
3 z z3| 25 | 3z 55 P e
I - & - cs - fom'lr«.‘uaus SAMP_E
| ?_ = SP.Y. ~ STANCARD PENETAATION TEST
™ I ﬂ'.l'l j ' e "
I S$14 | 22 Dinove $ naOIIS sdnd s e VL seng
HE i 'I F
'I Tssis | 15 CNOVC) § ~as 400ve fant Aapthalens odour
f BRTY (3AY (143 A to 14.48 1)
94 - - I 3 . ! i , 3 A
2= SSIB[ 7 | TC il i i O, Dok oy s A
, §S17 | 0.4 NC |
! 3 =Teworhed ight grey b ang dan @Ey varyeq clay,
134 ], aenas, sUfI, biocky
. g
I 188 02| nC ’ /IV(
k. . =Jork grey "farved c-ag.'s«:m digmeter dropsiona ai 1a )
1ss19 ] 0.3 NC I same Ight gray tiat 13,7 m A E 4}
f 4= L TINE gr2y (o 1445 m, high piasiicity, ¢ecasona! arge ] 4t wed Scraer
j 1 | sand grain | 1 e rgln Mo 52¢
] | A p = i
o] LA L "=l ¢ 10 sio,
BLYY DAY THL (14.48 1 to 1824 m) LRy 41
s 88520 o] NC =ight gray Il very anw I:usto‘:\;ngrave'. toma sang g JH‘/ =4 ﬁg?&om
! , L & ' | | and ciay, very £aarse grained tu clay ls Ngrey plastic y 2 J:"l 1 i Fidé #act
1 Borenole termnated at 15.24 mtju.lm ta 1524
3 ] ~I5 grai ciean
[ ] el ea e
B
‘ 17 | i
‘ 1]
L
I 18-
I: o I
' 1 f
: ‘ |
|
18- |
(]

A25 (CONT)
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CH2M HILL
ENGINEERING L TD.

| —

MONITORING WELL & CONSTRUCTION LOG

“3ge 1071 3

[ WELL NUMBER: BH/MW-23B

PROJECT NUMBER: CNT28776.CO

CLIENT NAME: CENTRA GAS MANITOSA INC.

| ORILLING METHOO: C~-250, Hollow-stan Augers

LOCATION: 35 SUTHERLAND AVE. WINNIPEG, MAN.

ELEVATION: ~SURFACE ELEV.:

228.753

OATE DRILLED:

Juhe 8, 1984

{reyes)

~TOP RIGER PIPE: 22067

LOGGER: R. Stacey

" TOTAL DEPTH: 6.7

DRILL COMPANY: Paddock Orilling L14.

"EASTING. NA

[ NORTRING: NA

DEPTH | SOM SAMAE DETALS SOIL DESCRIPTION WELL CONSTRUCTION
BELOW : 1 E
SURFACE 3 | @ | LEGEND CASTNG, SCREEN INTERVAL, SIND
METRES] Lo | vk : NC = NO CONTAMINATION PACK SEAL ETC
g §§ o ; TC - TRACE CONTAMINATION
el O =< | " — C/noVC - CONTAMINAICN 7 AC VISJAL
wl = I3 O ] VC - VISUAL CONTAMINATION
25| 2% |32 NA - NOT ANALYSED
QI0E| B | &2 | G — GRAS SANPLE Frahrsownt
|50 = 2| V2 SS - 82 ITSPOCN SAMPLE Protective Casng
3 i CS = CONTINUOUS SAMPLE cEmented aves
% 5‘ ‘ SAT, - STANDARD PENETRATION TEST wel
[ SAIY DAY FTL (suface ta 4,42 m) =P Locizte
1 - 0y sty clay, brewn, bosa, eccasional gravel B0 cavars wel
| sst | L5 | AC ’ ppe
- - 61 NC ;as ABOvE with teces al ash, cindsr and coal near L5 E Back’y
1 ! : ~5eMe s3rd, Medum plasticty Sriase inzia
. ) —tigan Buger
=21 akdve Witr Maces ot onder and ash troughout
1583 | ww | TC | ' 4 e
: ¢
{ssa|w| v | @ i " Sen
g c ? ! ‘ 213w to 3,05
| -3 above. mast )
3 . 1 BN -woate
; P bl bentorite
1sss | 22 NG J L hotepng cnps
~%4 2have, Naist, oM Galdation (Y oughaut, solk. nigh Tt
: plasticity, occasional grave 1=
fe= "mf S TQ.Y. L 0 ppm -l : - wel Sa'egﬂ
1886 |25 W ~MostUe content nereases to satratac at 4.8 i f]?rﬂ Rio &7
-y L]
1 ERE MY 0TI TY 0 4y 00 ETE S0 I e
: .42 t0 871 ) fef:| xehesm 4o
§4 ss7 | 85 | vC “napinalEns odou and biack stsing et 4.8 , e i bR PeGSearn
5 3=
“@uger UL T.OV = 50 ppay 0=
—18mnated fine sandy 3t Drown/grey, wet, strong P = Frter
nBDINAIINE adow, Eck Staintg and st een (owhoy, i 0 - N
sse | a0 | vC 30+, low plasticiry Bl et
8 =16 $8n0 ana sl saturdtes, Biack staivnag ara {5 dlice sane
atrong nanthaleng acay -
] 888 | 380! V¢ i =i
=aterngling sty 3&nd and shy ¢iay Deds, darxer =
1 st and 3tronger odow [n coarser groined beas
7= i Borence terminated at A7)
| Sanps detals and descriptions have Been Inarpolsied
|- fram Br/Hu 23a
I
|
8+ | !
|
|
o~ ) : !
|
{
I |
- | :
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| |CH2M HILL HONITORING WELL § CONSTRUCTION LOG
ENGINEERING L TD' WELL NUMBER: MW-24A&B | PROJECT NUMBER: ONT29776.CO
! JENT NAME: CENTRA GAS MANITOBA INC. DRILLING METHOD: C7-259, Holiow-stem Augers
LOCATION: 35 SUTHERLAND AVE. WINNIPEG, MAN. ELEVATI}ON: -%EF;CEHE[B?:E': iig?gi R TINLT
(metres - is . 228, .fB9
E E0:  June 1], 1894
| DATE ORILLED: _June 19, 199 TOTAL DEFTH 146
LOSGER: R. Stacey " EASTING: NA
ORILL COMPANY: Paadock Criing L1@. NORTHING: NA
[ CEPTH SCIL SAMPLE DETAILS S0JL DESCRIPTICN WELL CONSTRUCTION
BELOM ; i
T ! LEGEND CASING, SCREEN INTERVAL, SAND
e g ot | NC = NO CONTAMINATICN PACK, SEAL ETC.
{ oA g g Q _‘ﬁ.j : TC ~ TRACE CONTAMINATION
E‘:g & 24 ! L7 £/n2NC ~ CONTAMINAION / NO VISUAL
T pags . TR R VC = VISUAL CONTAMINATION
gz 2| Ex [ €& NA ~ NOT ANALYSED
( o |3Z| 32 | 32 G - GRAE SAMPLE Fushenou
| BE|BC| 5 | "z SS - SPLITSAO0N SaAVPLE Protective Casing
) i | CS = CONTINUDUS SAMAE s CERENEO Over
2 - | SP.T. - STARDARD PENETRATION TEST el
R SAY P ToTace T Yo W i
l ] | =1 is0se, sity Hay, grey/drown, pustic, molst 4 Cap covers wel
1ss1 | o NC a s o
] g r
| 4
! ll 1~ §s2 o NG . =brasn clayey slt. moist. 1aw plasts ty, anze :’i Er;;&g sy
| )
! ] —aﬂ: auger
{ g ) cutngs
5] el e NC ‘ ~25 ebeve %
4 : \J
4 . W) N K Gout Seay
s$s4 1 0 NC , - § : n:}m » Lo RS2
3~ NEN  —eud dentonie
1 : =23 BCOVE, Moist. soma B own Tha sand 98 388 m ; % : erout
]sss| o NC . % g
! NE
y : NI R
l 4= . ROERAEDS (188 m ta 1021 N) i g 3
; =tromn clyey sit with some e 367d ana Mty cidy
sse o] NC : agr:: cn.’gsi:e e.-x‘::‘l wﬁfm”fm bk g :
] | Q :
| & : N
54 S87 | 0.2 ve ’ =Bfewn ‘he sapdy sfit ta 5.03 m % £
| -6ray e 10 Aedlm 5ana to 5.34 #, gy cuczea 3! N
i $.03m, strong napthalene odowr, sheen ;\: A
o § =
I 1 8§88 | 4.4 vC , =¢a grey fnz o medigm $8nd, stiong napthaiens %
: ] 6+ | odow, 220 §
, i N
' { 888 | 122 | \C ’ -85 8CGve ta 8.5 m, becones fne sardy sit, some N
| aulgztion, tar In Iraclures, some vertica fractisas, X
| 7. i atrorg nepthalane adew and stalning %
i \ b
] ss10 | u2 Ve . § :
I f -Gafx gigy Mne 380Gy sit, some fine to medm Aty §
. S8A0 $80M, DECAAd. stiang napndene ocow, some Ly N H
) | I Ir2ctires, shamn A aatwratad sand N
81 ssu | 80 L(NOVE) @ N
! =d3 atove 3and sBANS 8r@ LN 15TINGEANS with N
I , NoRthaBne adowr Bnd Produecng a sneen, a0 tar N
J | odsdrved ,\\\ .
| ssiz | 52 [(NCve ? N
[+ =43 above, no lar ebsarvad, redun Lane beds § 8
I { | troughout N &
] ‘ N[
| {8513 | 40 E(NOVC N
] ! ='n6 sardy st with some a2ty slay Bod Medum 38ad % .

Jes

ntlhl dark If_tz ng I:r »a:wﬂl napihatens odow
¥
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| [CH2M HILL | MONITORING WELL & CONSTRUCTION L0G
‘ ENGINEERING LTD. | WELL NUMBESR: MW-24A68 | PROJECT NUMBER: ONT28775.C0O
i CLIENT NAME: CENTRA GAS MANITOBA INC. ORILLING METHOD: CT-250, Hollow-stem Auger;
LOCATION: 35 SUTHERLAND AVE. WINNIPEG, MAN. ELEVATION: ~SURFACE ELEV.; 228.865
) ! (melres) ~TQOF RISER PIPE: 2729705 & 229.765
OATE DRILLEG: June 1C, 1994 —
0GGER: R S TOTAL DEPTH: 14.9
L AR5 EASTING. NA
ORILL COMPANY: Padadock Oriting Ltc. NORTHING. N&
OEPTH SOIL SAMPLE DETAT.S SOIL DESCRIFTION WELL CONSTRUCTION
BELCW - e
tswace = @ | ! . LEGE CASING. SCREEN INTERVAL, SunD
IMETRES] Wi |G o I _NZ - NO CONTAYNATICN PACK SEAL, ETC
Cuw | g é g8 ! 'C -~ TRACE CONTAMINATICN
~Eloe ] 2L g | C/acVE ~ CONTAMINAICN /7 NO VISUA.
w T @2z 22 | VC = VISUAL CONTAMINATION
| 52 |25 | 2 | EE | NA = NOT ANALYSER
39 gg = 2B C - GRAE 3aMP. 7 i
o= &S| 5 e £ i 35 - SPLITSPOON SAMFLE |
=y " J CS - CONTINUOUS SaMPLE
E 3 i SP.T. = STANCARD PENETRATION TEsT
R g 4 el gy
18814 | 24 CINCVE & Gesksge FRer Pack
[ mmﬁmwmm s 1052 m to 2.95
| (1C21M 1o 12.35 m) eiriele] m o
L [—s P - hedia gralrec grey sand, strong naninalens coy ] T
] | "8s 8bave to th' same ;nelsltrzoumm_ ; et —
5 : R'ey Clay 3e&m from 113 m ko |42 ™ ho tar edadread Sl Miv-2d5)
_ {0 et B “[anlniils
lssis| 12| 10 R .
12+ ’ :-:‘_a;ia:dsanu with sene sity siay seans evougnout, R P;fc"_’?;c;gm
f Nate: Waler w9t a0Ced 1o augers at ths depin to i ':"::’ Sotted
1 s & | 1C . BQuilze pressres and ecrtrol “gng hege- 5 d
', ] dhm t0 e5arse gr Ad 10 12.35 ¢ &1 Scaf
— \ e s e oon | Efiac
REY SN TV oAy ~bentonite
1SS18, 0 | NC , | 1238 m 101207 m) ARG =iths
_f— ~dérk grey sity cay, COhESVE, Molst, her pastien ; r
SS9 | o | NC | e with LA grey Sy c1, same sang ong oreve’ ?&Eu iy 49
14 ! : tnreugrac ) . )
- » . PO i ' 4 % 85 gravr cie L]
1 l 84 80010 101402 m large cobbie ehcounter 2a 2t 13.9 / ; | stes
$820 | Na NC - oty 2l Scregan
1 04.92 m 10 19.64 m) (MW-244}
H— =gt gay fing sanay st i witn nary angular gravel la w0149
; 8nd s8ra fragments ?‘w -
—ignt grey LI, coarse G/aNg angua’ Qravel it 40
BECazonal 5&nd grain, mojst, as oderr, ¢lay matrix ls PYL. Sonln
Nty piastc
Ia—‘ Barenale terminated gt 184 m
Z I
17"' 4
1
18~
184
B L
h—.—___
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2z - FEge 10T
CHoM HILL | MONITORING WELL § CONSTRUCTION LOG
ENGINEERJNG LTD. | WELL NUMBER: sHmw-zacJ PROJECT NUMBER: ONT28778.C0
CLIENT NAME: CENTRA GAS MANITOBA INC. IRILLING METHON: CT-25C, Hollow~stem Augers
~OCATION: 35 SUTHERLAND AVE. WINNIPEG, MAN. | ELEVATION: -SURFACE ELEY. 229.355

e - PE- 7
CATE DRILLED: June 13, 1994 5o _~TOP RISER PI°E"_ 228,41 -
SGER: A TOTAL DEPTH : 6.88
LOGGER: R. Stacey ASTING NA
DRILL COMPANY: Fadcock Drilling Lta. NORTHING: NA
JEFTH S0IL SAMPLE DETAQS SOIL DESCRIPTION WELL CONSTRUCTION
BELOW ;
SURFACE S u f LEGEND CASING, SCREEN INTERVAL. Sanp
METRES) wee [E_ | & NC - NC CONTAMINATICN PACK, SEAL, ETC
= = z gg TC = YRACE CONTAMINATION
mElozl =< C/noVC = CONTAMINAION / NO VISuAL
w ST o | 353 VC = VISUA, CONTAMINATION
= [t =& §33 NA = NIT ANALYSED
3288 &5 | 3 s S e
| o ‘s - MPLE P
< i CS - CONTINUOUS 3AMPLE comertsg sy
2 3 | SPT. = STANDRD FENETRATION TEST oh
m; e :
o 5 =10, laosa, alty da':ﬂfey}hrum. pastic, maist : £3p on wal pipe
E Vir 88 8 -
£ ; 5s2 | o ~OrOWT CIaYRY S, molst, Jow pissticity, oose P '§
E § el Sea!l
1883 o PP N 4?«5"“’3”
] 2—“ =&s abave - % ~bentome
{ssa| o N
! i 1 | =as gbove oo N R
3+ 1 b Emer ook
l ] =85 apove, moist, some brown fine sand 3¢ 163 m Lo : fl:e.u:n 10 585
E . . 4] 2] g 4 m
| Sss o el [-::* -85 grak eiean
W EDEEMPIWEBIXG ALANT FDE Sain ll’fijJrl‘ i et
= DOERREDR to 8,88 B R B e 1
, sss . o —Drown elayay“‘u?::m some :igmam siity clay ’i‘:‘i‘iii-i'f. ':l'
: 328, cohasys and piastc ciays, et Rk i
Ll t 12l wel Sereen
|I:.'| !;;r :; L B = B8 ess
l 51 Ss7 | 0.2 ~0rown fe aanqy sit to 5.03 I-ljl‘fi:;{‘-;:!; 2 $woser
1 | ~grey e te medium sang ta 834 m, Ngnly Juldized gt ',f_‘,.i'l_j Gl = schedig 40
B33t stren nepinaiene odour. sneen bt I= FVC. Gen LD
1 Ay T =
] SSB | 4.4 Sz 9rBY TN ta meokm sang, sireng naptraens J‘-::"-;J:i'-' -
6 BJour, shaen 'j-l‘;»l'lcf';: E;
: T
] Ay
| SS¢ | 122 | ~35 83¢v¢ 160 8.5 m, bacomes e sanay all, samg ;.l.‘;.l,"‘a.‘;i
! oakiation, tar In fractures, gome YEIUCa fragtures, et e
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CH2M HILL
ENGINEERING

TEST PIT LOG

Page 1of |

TEST PIT NO.: TP-01

PROJECT NUMBER: ONT28776.A0

CLIENT NAME: CENTRA GAS Manitoba Inc.

SURFACE ELEVATION: 229.815 (AVE.)

(metres)

LOCATION: 35 Sutherland Ave. Winnipeg, Man. SoTa BEOT B4
: 24
DATE EXCAVATED: October 5, 19893
: N
EXCAVATOR: Operated by CENTRA GAS EASTING: NA
LOGGER: R. Stacey NORTHING: NA ]
SGIL SAMPLE BETAILS SOIL DESCRIPTION ADDITIONAL COMMENTS
% A
o | we | £, | 8 | 2
spF.ce| =2 | 22| 23 | & NC — NO CONTAMINATION EVIDENCE OF CONTAMINATION,
METRESY 4 2 g= | =3 = TC ~ TRACE CONTAMINATION et A
32 132|138 | w VC = VISUAL CONTAMINATION R ERL T,
w2 | 88 | 59 g G - GRAB SAMPLE
Z L &
n sl (=]
| TOPSOIL (0 to 0.3 m) o ]
- H x AL
Gi NA NC , grey sity clay, some penbles, moist, some VTR e
i sandy pockets OO
G2 A 'l
" & . MIXEDEIL (0.3 m to 152 m) AN> N>
', ~Dlack suspectec coke, dry, granular, very < AN < AN
\_Coarse grained, no coal tar Fare TS
=gonstruction debris, some bricks, imestone
slabs (0.6 m x 0.9 m), 0.5 cm diameter x 1.5 m
long metal pipe |
i4 63 N iC @ Testpit backfiled to surface with |
original materlal and compacted with i
backhoe. i
; |
-some wood chips, some highly oxidized sandy i
| sit with trace clay, moist, some bricks Topsol was replaced at surface. l
: EINE SANDY SILT (152 m to 2.13 m) lf
| G4 ha NC -grey. oudized hine sandy sit, some clay, §
® moist, Cohesive, na ogour |
2+ ]
1
TEST PIT TERMINATED AT 213 m ‘
i
by i
|
|
]
J |
i
i
i |
] |
I i
j a
e _ !




CH2M HILL

| ENGINEERING

Page | of |
TEST PIT LOG

TEST PIT NO.: TP-02

PROJECT NUMBER: ONT29776.A0

ENT NAME: CENTRA GAS Manitoba Inc.

SURFACE ELEVATION: 229.845 (AVG.)

rLOCATION: 35 Sutherland Ave. Winnipeg, Man.

(metres)

OATE EXCAVATED:

Octooer 5, 1993

TOTAL DEPTH: 2.13

| EXCAVATOR: Operated by CENTRA GAS

EASTING: NA

|
|

"LOGGER: R. Stacey

NORTHING: NA

SOIL SAMPLE DETAILS SOIL DESCRIPTION ADDITIONAL COMMENTS
- « ;
oI | oo |18 @ | 2 LEGEND
Pon T ER | 28 | el | E NC - NO CONTAMINATION EVIDENCE OF CONTAMINATION,
surF.ce| =2 & @ &
w3 | v <« = BACKFILL DETAILS,
METRES) 22 | 2 .| 2> z TC - TRACE CONTAMINATION DEPTH TO WATER TABLE
$2 | 32| 38 | « VC - VISUAL CONTAMINATION '
w< [ 53 | 50 & G - GRAB SAMPLE
=3
> Pri s
£ 3
MIXEN FTLL (183 m) Y
= mixed sandy fill with construction debris, NN AN
some wood chips, no odour dry to maist, some <% < I
oxidation A A
¢ MY oY
A> A
GI NA NC (&) <'r\\’< AN
A> A
\Y A
g T¥ el
Ji A> A 4
AN AN Testpit backflled to surface with
_______________________________ < < original materlal and compacted with
. N2 A backhoe.
v —10 cm seam of black, ¢ry, granular material, ' AV AN
Y PNSHECIRE CORB MDHON . o s s o K S K N Topsol was replaced at surface.
G2 NA vC o -white sand sized grains, 1aint sulphur odour, % -)_\_!-<-;r\ I
suspected purifier waste, dry ,’\> i f\> .
AN AN
el
Ll
G3 NA NC ® SANDFTLL (183 m to 1.9) Ly
24 —Dbrown sand, moist to dry, sand fil (% }//), 4
| e T
SILTY CLAY (1.9 m to 2.3 m)
—grey. wet, dense, no odour, native silty clay
TEST PIT TERMINATED AT 213 m
3= 4
d_ -
{ 1
[- o= _
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CH2M HILL

ENGINEERING

CLIENT NAME: CENTRA GAS Manitoba Inc.

LOCATION:

35 Sutherland Ave. Winnipeg, Man.

OATE EXCAVATED: October 5, 1993

EXCAVATOR: Operated by CENTRA GAS

Page 1 of |
TEST PIT LOG [
=
TEST PIT NO.: TP-03 PROJECT NUMBER: ONT29776.A0
SURFACE ELEVATION: 228.425 (AVG) /|
(metres)

TOTAL DEPTH : 0.91

EASTING: NA B

LOGGER: R. Stacey

NORTHING: NA

SOIL SAMPLE DETAILS SOIL DESCRIPTION ADOITIONAL COMMENTS
g h
gsfé: we | 8_ 5 g LEGEND
swrce| =2 | 321288 | & 07~ 09 ERR P AT TN EVIDENCE OF CONTAMINATION,
mcTace) W2 | 2% | I3 5 BACKFILL DETAILS,
METRES) 2 = | g5 = TC - TRACE CONTAMINATION OEPTH TO WATER TABLE
12 1 32|35 |y VC - VISUAL CONTAMINATION -
wn< | 58 | 35 | & G - GRAB SAMPLE
2 |3
= 3
ASPHALT. 110 cm) T
| Gl NA NC & P -Q‘I" 0 ‘0‘
GRANULARFTIL (0. m to 0.3 m) MO 0
—-sand and gravel, compact, tan-brown, maoist, T |
\ no odour / N> AD
g n
G2 NA vC . MIXED FII! (0.3 mto 091 m oS o3
—-black coke, strong napthatere odour, metal !\\" ,-\V
strapping found at 0.6 m, granular, some Dlack < <
tarry hqwa at 0.9 m A2 NS
L AL
. 1 Testpit backflied to swface with
orlginal materlal and compacted with
TEST PIT TERMINATED AT 081 m backhoe.
NTAMINATION OBSERVED
(co i ] |  Asphait was replaced by CENTRA GAS
MANITOBA INC,
2 i
34 4
d = -
s J
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B1.0 INTRODUCTION

In order to develop possible remedial options and to evaluate the severity of the contaminants
identified, a review of available regulatory criteria was undertaken. At this time, AMEC has
adopted the use of available criteria; however, has not developed risk based values based on
the current conditions, pathways and receptors which are unique to the Centra site. However,
given the proximity of the site to the River, and given the current land use and soil conditions, it
is considered unlikely that large deviations from the available generic criteria will be possible.

B2.0 SOIL GUIDELINE CRITERIA

Based on the current commercial land use, the Canadian Council of Ministers of the
Environment (CCME) 1999 Canadian Environmental Quality Guidelines (EQG) for a commercial
land use situation have been used as the applicable soil criteria for the site. The EQG has
established criteria for benzene, toluene, ethylbenzene and xylene (BTEX) and some PAH
(polycyclic aromatic hydrocarbons) parameters. Guideline criteria for additional PAH parameters
have been obtained from CCME Interim Guidelines for PAH Contamination at Abandoned Coal
Tar Sites (1991) and Ministry of Ontario Environment and Energy (MOE) 1997 Guideline for Use
at Contaminated Sites in Ontario. The EQG (CCME, 1999) are considered to be the Tier 1

guideline criteria and alternative guidelines have only been used where criteria have not been
established within the EQG.

The criteria for the BTEX and PAH parameters are shown in Table B1.
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TABLE B1: BTEX, PAH GUIDELINE CRITERIA - SOIL

MOE

Parameter CCME Criteria .
Criteria
1999 EQG TEa Intorim INDUSTRIAL
commerciaL | GoMMERCIAL! | (von-poTABLE)
Benzene 5 = s
Toluene 0.8 (10) 2 = -
Ethylbenzene 20 s =
Xylenes 17 - 2
Acenaphthene = 50 1300
Acenaphthylene = == 840
Anthracene = = 28
Benzo(a)anthracene = 10 40
Benzo(a)pyrene 0.7 10 1.9
Benzo(b)fluoranthene 5 10 19
Benzo(g,h,i)perylene = & 40
Benzo(k)flouranthene = 10 19
Chrysene # > 19
Dibenzo(a,h)anthracene " 10 1.9
Fluoranthene - - 40
Fluorene - - 350
Indeno(1,2,3-cd)pyrene o 10 19
2-Methylnaphthalene - - 280
1-Methyinaphthalene - - 280
Naphthalene w4 50 40
Phenanthrene - - 40
Pyrene | ) 100 250
Notes: All values in parts per million (ppm-ug/g)

' — Soil in a non-potable groundwater situation.
2-(10) used in a non potable groundwater situation
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B3.0 WATER GUIDELINE CRITERIA

Presently there is no use of the groundwater at the site, although the carbonate aquifer must be
considered as a potable groundwater source and is a potential receptor. Although, at this point,
none of the monitoring wells at the site are tied into the upper carbonate aquifer and therefore
potable groundwater criteria are not applicable for the present study.

The more likely pathway to be considered at the site is expected to be seepage towards the Red
River, and as such, the CCME EQG for Freshwater Aquatic Life have been selected as the Tier
I guideline criteria for both ground and surface water. The EQG has established criteria for
benzene, toluene, ethylbenzene and some PAH parameters. Guideline criteria for additional
PAH parameters have been obtained from CCME Interim Guidelines for PAH Contamination at
Abandoned Coal Tar Sites and MOE 1997 Guideline for Use at Contaminated Sites in Ontario.
Alternative guidelines have only been used where criteria have not been established within the
EQG.

The various criteria for the BTEX and PAH parameters are shown in Table B2.
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TABLE B2: BTEX, PAH GUIDELINE CRITERIA - WATER
Parameter CCME Criteria MOE
1999 EQG Interim Industrial
FAL' Coal Gas. | (Non.potable)®
Sites?

Benzene 370 - 1900
Toluene 2.0 - 5900
Ethylbenzene 90 - 28000
Xylenes (Total) s - 5600
Total Semi-Volatile Hydrocarbons (C1-C32) == = -
Total Volatile Hydrocarbons m= e £
Phenols 4.0 - 26000
Acenaphthene 5.8 -- 1700
Acenaphthylene - - 2000
Anthracene 0.012 - 12
Benzo(a)anthracene 0.018 1 5.0
Benzo(a)pyrene - 1 1.9
Benzo(b)fluoranthene - 1 7.0
Benzo(g,h,i)perylene - - 0.2
Benzo(k)fluoranthene - 1 0.4
Chrysene - - 3.0
Dibenzo(a,h)anthracene - 1 0.25
Flugranthene 0.04 -- 130
Fluorene 3.0 - 290
Indeno(1,2,3-cd)pyrene -- 1 0.27
2-Methylnaphthalene - i 13000
1-Methylnaphthalene - - 13000
Naphthalene 1.1 20 5900
Phenanthrene 0.4 20 63
Pyrene 0.025 20 40

Notes:All values in parts per billion (ppb-ng/L)
1 Canadian Environmental Quality Guidelines. 1999. Canadian Council of Ministers of the Environment (CCME) for
FAL.
2 Interim Guidelines for PAH Contamination at Abandoned Coal Tar Sites. Canadian Council of Ministers of the
Environment (CCME). 'C’ classification (contamination is significant).
3 Ministry of Ontario Environment and Energy. Guideline for use at Contaminated Sites in Ontario. 1997. Table B
Soil Guidelines, non-potable water, commercial/industrial site.
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B4.0 RIVER AND SEDIMENT CRITERIA

Manitoba has not developed guidelines for sediment quality, relying instead upon federal
guidelines. Environment Canada has developed a set of interim guidelines for PAHs in
freshwater sediments, although these are still in draft form (Environment Canada, 1995). The
Environment Canada sediment quality guidelines employ two assessment values:

e Threshold Effect Level (TEL) — the concentration below which adverse effects are
expected to occur rarely.

* Probable Effect Level (PEL) - the concentration above which adverse effects are
expected to occur frequently.

Concentrations between the TEL and PEL are occasionally expected to be associated with
adverse biological effects.

Although the policy in Manitoba is to rely upon federal guidelines in the absence of provincial
guidelines, sole reliance on federal guidelines is somewhat limiting in this case because the
federal guidelines cover only a few PAH compounds (Table B3). Consequently, it is necessary
to consider other guidelines in the data evaluation in addition to the federal values. Those
considered as secondary guidelines in this assessment include the Ontario Sediment Quality
Guidelines (Persaud et al 1993) and the interim Quebec sediment guidelines for the St.
Lawrence River (Environment Canada/Ministere de L’Environnement du Quebec, 1992).
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TABLE B3:
FEDERAL AND PROVINCIAL SEDIMENT QUALITY CRITERIA FOR PAHS.
CCME Criteria Federal Ontario® Quebec?
1995
Parameter &
Environment
Canada®
ISQG PEL TEL PEL LEL SEL NET MET TET

Kgaraiiane 6.71 88.9 - < = s 10 = =
Acenaphthylene 5.87 128 - - -- - 10 - -
Anthracene 46.9 245 - - 220 10,500 20 - -
Benzo(a)anthracene 31.7 385 32 385 320 42,200 50 400 475
Benzo(a)pyrene 31.8 782 32 782 370 41,000 55 500 665
Benzo(b)fluoranthene - - - - - -- 300 - -
Benzo(g,h,i)perylene - - - -- 170 9,120 100 - --
Benzo(k)fluoranthene - -- - - 240 38,200 300 - -
Chrysene 57.1 8362 57 862 340 13,100 100 600 760
Dibenzo(a,h)anthracene 6.22 135 - -- 80 3,710 5 -- --
Fluoranthene 111 2,355 111 2355 750 29,100 110 600 1900
Fluorene 21.2 144 - - 160 4,560 10 - -
Indeno(1,2,3-cd)pyrene - - - - 200 9120 70 - -
2-Methylnaphthalene 20.2 201 o e = = - i -
1-Methyinaphthalene - - - - - - s e i
Naphthalene 34.86 39 -- - - - 20 400 570
Phenanthrene 419 515 42 515 560 27,100 50 400 760
Pyrene 53.0 875 53 875 490 24,200 80 700 950
Total PAH - - - - 4000 285,000 - - -
TOC? nia nfa n/a nia n/a 2.85 nia n/a n/a

Units ug/kg

n/a Not applicable

1 Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.

Sediment, Freshwater

2 Environment Canada 1995

3 Persaud et al. 1993

4 Environment Canada/ Ministere de L'Environment du Quebec 1992

B Total organic carbon value used to calculate criteria

Tk Threshold Effects Level PEL Probable Effects Level

LEL Lowest Effect Level SEL Severe Effect Level

NET No Effect Threshold MET Minimum Effect Threshold

TET Toxic Effect Level Blank  No criteria has bee n developed for that parameter

PJops 4700'5 478X 514 783inal report 47 33appo finalamec dot
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The Ontario and Quebec guidelines employ three assessment values:

e No Effect Level (NEL)/No Effect Threshold (NET) — the concentration below which no
adverse effect on water quality, fish or benthic organisms can be detected.

* Lowest Effect Level (LEL)/Minimum Effect Threshold (MET) — the concentration above
which some adverse effect can be detected. No effects on the majority of benthic
organisms are expected. Effects are typically marginal although further investigation
may be required.

e Severe Effect Level (SEL)/Toxic Effect Threshold (TET) - the concentration indicating
heavily polluted sediment that is likely to affect the health of sediment dwelling
organisms. A management plan may be required at this level of contamination.

In the data evaluation, the Environment Canada guidelines were considered as the primary
criteria. In the absence of a federal guideline for any compound, the Ontario or Quebec
guidelines were used as follows. In the case of a missing TEL, the lower of the applicable
Ontario LEL or Quebec MET was used. A missing PEL was replaced by the lower of the
Ontario SEL or Quebec TET. The Ontario SEL values are determined in part by the total
organic carbon (TOC) concentration in the sediment. The SEL values listed in Table B3 were
based on a TOC concentration of 2.85%, which represents the mean TOC concentration in the
ten sediment samples that were analyzed in 1998.

B5.0 AIR QUALITY GUIDELINE CRITERIA

Manitoba has not published provincial air quality criteria for acceptable concentrations of PAH or
BTEX therefore, the air quality standards from the Alberta Occupational health and Safety Act
have been used. The values are consistent with those listed by the American Council of
Government Industrial Hygienist, which are referenced by the Province of Manitoba Workplace
Health and Safety and the Health Canada document entitled “Indoor Air Quality in Office
Buildings: A Technical Guide”. The applicable air quality criteria are shown in Table B4.
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TABLE B4: OCCUPATIONAL EXPOSURE VALUES - 1999
Parameters Air Quality Standards
American Conference of Governmental Industrial Hygienists
Concentration ( mg/m?)
TWA STEL
naphthalene 52 79
acenaphthylene - --
acenaphthene - --
fluorene -- -
phenanthrene - -
anthracene - -
fluoranthene - -
pyrene - -
benzo(a)anthracene - --
chrysene A2 -
Benzo(b)fluoranthene A2 --
Benzo(k)fluoranthene - --
benzo(a)pyrene A2 -
indeno(123cd)pyrene -- --
dibenzo(ah)anthracene -- --
benzo(ghi)perlyene - -
benzene 1.6 8.0
toluene 188 --
ethylbenzene 434 543
xylenes 434 651
TWA Time weighted average exposure concentration for a conventional 8 hour (TLV, PEL) orup to a

10-hour (REL) workday and a 40-hour workweek.

STEL

Short term exposure limit. Usually a 15-minute time weighted average (TWA) exposure that should

not be exceeded at any time during a workday, even if the 8-hour TWA is within the TLV-TWA,
PEL-TWA or REL-TWA. Threshold Limit Value (TLV), Permissible Exposure Limit (PEL),
Recommended Exposure Limit (REL).
A2 Suspected human Carcinogen: Human data are accepted as adequate in quality but are conflicting
or insufficient to classify the agent as a confirmed human carcinogen; Or the agent is carcinogenic
in experimental animals at dose(s), by route(s) of exposure, at site(s), of histologic types(s), or by
mechanism(s) considered relevant to worker exposure. The A2 is used primarily when there is
limited evidence of carcinogenicity in humans and sufficient evidence of carcinogenicity in
experimental animals with relevance to humans.
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APPENDIX C

SITE INVESTIGATIONS
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C1.0 INTRODUCTION

In 1998/1999, AMEC Earth & Environmental Limited (AMEC) and Agassiz North Associates
Limited (Agassiz) completed a review of available information to assess if on-going migration of
coal tar from the Centra site to the sediments underlying the Red River was occurring. The
results of this assessment were presented to Manitoba Conservation (then Manitoba
Environment) in a meeting of April 1999. Subsequent to this meeting, and in keeping with the
discussions of the meeting, a number of specific site investigations were initiated to confirm the
site conditions and the conclusions of the previous report. Based on the meeting, the specific
tasks which were completed at the site included:

Evaluation of subsurface conditions at the location of a riverbank seep;

e Evaluation of potential migration pathways at the rivers edge through a comprehensive
test hole drilling program:;

¢ Monitoring of existing and new monitoring wells on the site to determine a) groundwater
levels and flow direction, b) presence/absence of free product, c) subsurface vapour
concentrations and d) concentrations of dissolved hydrocarbons; and

e Air quality testing within the Operations Building

The subsequent sections detail the various investigations completed at the site between June
1999 and June 2000.

P1Jobsid700's14 78X 514783 final reportid783appe finalamee doc Page 1



Centra Gas

Closure Report dg
Sutherland Avenue Operations Site ame

Appendix C - Site Investigations
November 2000

C2.0 SUBSURFACE INVESTIGATION OF RIVERBANK SEEP

During the 1998 assessment completed by AMEC and Agassiz, a zone of seepage, with a
visible hydrocarbon sheen, was identified along the river bank west of the site and the Disraeli
Bridge. The location of the seep was approximately half way up the river bank and was
assumed to be emanating from a buried pipe. As no substantial ground staining was observed
adjacent to the seep, and as the quantity of water escaping the bank was relatively small, it was
considered unlikely that this seepage zone was a source of on-going migration of contaminants
to the river. However, evaluation of the area was deemed to be of value as the seepage point
generally corresponded to the primary contaminant plume found in the river sediment and
therefore it was considered a possible historical conduit. The scope of work was to complete a
small excavation at the seepage source to identify if there was indeed a pipe below the ground
surface and to determine the soil conditions and contaminant levels around the seepage point.

Subsequent to initiation of the original work plan, field reconnaissance by AMEC and Agassiz
identified a significant amount of debris at and to the east of the bridge piers (i.e. directly north
of the Centra site). The debris included a hardened asphalt like substance which was present
at the rivers edge in large quantities. Considering that coal tar is a known by-product of
manufactured gas plants and that weathered tar can resemble asphalt, it was decided that a
test pit located along the river bank east of the bridge would be beneficial to determine if there
was evidence of coal tar migrating through the subsurface and exiting along the river bank. As
such, a test pit in this area of the site was added to the work program.

C2.1 INVESTIGATIVE METHODOLOGY

Prior to initiating any excavations, AMEC obtained the necessary utility clearances and permits
from the City of Winnipeg. AMEC engaged Ken Palsen Enterprises to conduct the excavation
work, which was completed using a small tracked backhoe which had a reach of approximately
3.0 m. Manitoba Conservation was notified in a letter dated October 29, 1999 of the proposed
scope of work and schedule. The utilities are shown on Figure C1A.

On November 4, 1999 AMEC’s Field Engineer supervised and directed the excavation of two
test pits along the river bank, north of the Centra site. Mr. Randy Webber and Mr. Thomas Rae
of Manitoba Conservation were also present during excavating. The excavated materials were
placed onto a tarp and were then returned to the excavation upon completion. A provision to
transport any impacted material to an off-site location for treatment had been made, however,
upon seeing the soil conditions within the excavations, Mr. Webber provided on site approval for
use of the excavated material as backfill.
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C2.2 FIELD RESULTS

The locations of the test pits (TP99-1 and TP99-2) are shown in Figure C1. TP99-1 was located
east of the Disraeli Bridge, adjacent and up slope from where the potential solid coal tar
deposits were noted along the river bank. The location of the test pit was limited by the stability
of the backhoe and the presence of debris including large concrete slabs which could not be
moved by the backhoe. At the first test pit location, concrete rubble was encountered at 0.2 m
below grade and therefore the test pit was relocated approximately 1.0 m further up slope where
no obstructions were encountered. The test pit was excavated to a depth of about 3.0 m from
grade.

The soil conditions encountered in the test pit consisted of clay fill to the full 3.0 m depth of the
excavation. Sand, gravel, stones and concrete rubble were encountered in the upper 0.9 m of
the excavation. Occasional pieces of hard black coal and/or coke were noted at depths
between 1.2 and 2.7 m below grade. As well, a trace of a light green material was encountered
at approximately 1.2 m below grade. Based on the historical review conducted by AMEC, the
material was believed to be either degraded brick mortar or possibly ferri/ferro-cyanides (a by-
product of the purification process). No zones or layers of coal tar were observed within the
excavated depths. As well, no odours or visual hydrocarbon or PAH contamination was noted.

Test pit TP99-2 was located west of the Disraeli Bridge, at the seep location. Initially, the test
pit was manually excavated to determine if any pipes were present below the ground surface.
Hand excavation revealed the presence of a 200 mm diameter steel pipe just below ground
surface. When the end of the pipe was cleared of soil, water (with a slight hydrocarbon sheen)
flowed from the pipe down the bank towards the Red River. An estimated quantity of 75 to

100 L of water was released to the Red River, after which the flow reduced to a trickle. After the
seepage stopped, a shallow trench was excavated with the backhoe on the east side of the
pipe. The trenching revealed that the surficial fill materials were stained to a depth of
approximately 0.3 m; and were underlain by a highly plastic, silty brown clay with no significant
odour or visual evidence of hydrocarbon or PAH contamination. There was no evidence of coal
tar or coal tar residues in the soil surrounding or underlying the pipe.

Pictures from the excavation can be seen as Figures C2 and C3. Soil logs for the two test pits
are shown as Figures C4 and C5.
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C3.0 RIVER BANK TESTHOLE DRILLING

The 1998/1999 study completed by AMEC identified potential migration pathways which could
result in the deposition of coal tar in the river bottom sediments. Pathways which were identified
included natural permeable soil zones such as gravel or coarse sand layers or man made
conduits such as former discharge pipes and the existing natural gas line. Based on the data
available, the study concluded that on-going migration of coal tar and subsequent deposition of
tar in the river bottom sediments through these conduits was unlikely. As such, the observed
expansion of the river sediment plume was not attributed to subsurface migration of coal tar
residues, but rather a historical deposition and subsequent relocation along the river channel.
However, confirmation of soil stratigraphy and contaminant levels between the site and the
River was required to confirm AMEC’s conclusions and to satisfy the requirements of MC.

Based on the location of the river sediment plume relative to the site, the investigated area
extended along an approximately 80 m long portion of the river bank, from a former pump house
structure (east of the bridge) to a point 30 m west of the bridge. The extent of the investigation
can be seen on Figure C1.

Based on the findings of the initial test hole drilling program along the river's edge, it was
determined that additional test hole drilling near the top of bank would be beneficial in assessing
the potential that natural soil zones were acting as a pathway for product migration.

Subsequent to approval from Centra Gas, six additional test holes were drilled up slope from the
initial test holes, between the bridge piers and the abutment.

C3.1 INVESTIGATIVE METHODOLOGY

C3.1.1 January 2000

Prior to drilling, clearances from the City of Winnipeg (Water and Waste, Parks Department,
Public Works), Manitoba Conservation, Manitoba Telecom Services, Winnipeg Hydro, Videon
and Centra Gas were obtained.

The test hole drilling program conducted during the week of January 10, 2000 consisted of
sixteen (16) test holes (TH2K-1 to TH2K-16). The test holes were drilled to depths between 4.9
and 7.9 m below grade at the locations shown on Figure C1. Test hole drilling was conducted
with the aid of a track mounted drill rig supplied by Paddock Drilling Limited.

The test holes were advanced using 200 mm diameter hollow stem augers. Soil samples were
recovered on a continuous basis during drilling, using a 75 mm diameter split spoon sampler
and wire line equipment. In the upper 1.0 m or so, disturbed samples were often collected from
the auger flights due to the large amount of debris in the fill materials which interfered with split
spoon sample recovery. All disturbed soils which were present on the outside of the samples
were removed to minimize potential cross contamination between sample intervals, in particular
from below the water table. As well, the sampling equipment was washed and rinsed between
sampling locations. Soil samples were classified according to the Modified Unified Soil
Classification system and observed for visual evidence of hydrocarbon contamination, coal tar
and/or coal tar residues. To maintain consistency with previous investigations, the NC, TC, VC,
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C(no VC), methodology developed by CH2M was used for reporting results of the visual
evaluation. Select soil samples were field screened for volatile hydrocarbon vapours using
ambient temperature headspace (ATH) techniques and a Gastech vapour analyzer. The ATH
technique involved half filing and sealing a 3.0 litre plastic bag with soil and allowing the sample
to reach ambient temperature prior to analyzing the headspace. Accumulated vapours were
measured in parts per million (ppm). Test hole logs for each of the test holes were developed
and are shown as Figures C6 to C21. The test hole logs document the soil stratigraphy, sample
locations and type, summary of the visual classification system and the results of the ATH
vapour testing.

A number of soil samples were retained in laboratory prepared jars for possible laboratory
analysis. In particular, soil samples exhibiting coal tar residues (product). staining and/or
elevated ATH soil vapour levels were retained. All of the soil samples were stored in an
insulated cooler while on site and during shipping to the laboratory.

Three of the test holes were completed with 50 mm diameter monitoring wells. The
groundwater monitoring wells (TH2K-5, TH2K-9 and TH2K-14) were constructed with No. 10
(0.01 inch thick) slots and Schedule 40 PVC pipe. The slotted section of the pipe varied from
1.5 t0 3.0 min length depending on the conditions in which it was installed. Silica sand was
placed in the annular space between the PVC pipe and the borehole wall, to approximately 0.3
m above the top of the screen, to filter out fine materials and prevent them from clogging the
screen. A minimum of 0.3 m of granular bentonite was placed above the sand and then the test
hole was backfilled with auger cuttings to within 300 mm of ground surface. The monitoring well
was then finished to grade with granular bentonite. Each monitoring well was completed with a
locked, above ground protective cover. The monitoring well construction details are shown on
the applicable test hole logs.

The test holes and monitoring wells were horizontally located in relation to the fixed points on
site and were then referenced to Agassiz Station 0+00, which has been used for the River
sediment plume monitoring. Ground surface elevations were referenced to the top of the pipe
in MW23A (installed by CH2M Hill in 1993 and located east of Pier Number 5 of the Disraeli
Bridge) which is referenced to a geodetic datum located south of the site and designated as
datum 26-008 by the City of Winnipeg.

C3.1.2 March 2000

Subsequent to the initial drilling program, it was determined that additional test holes between
the site and river were required to confirm the subsurface conditions within this area. Six
additional test holes (TH2K-17 to TH2K-22) were drilled the week of March 20, 2000. The test
holes were drilled to depths between 6.7 and 10.9 m below grade. Test hole drilling was
conducted with the aid of a track mounted drill rig supplied by Paddock Drilling Limited. Drilling,
sampling and field testing procedures were as discussed in Section C3.1.1 for the January 2000
site investigation. Test hole logs for each of the test holes were developed and are shown as
Figures C22 to C27.
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Two of the test holes (TH2K-17 and TH2K-18) were completed with 50 mm diameter monitoring
wells, which were constructed as outlined in Section C3.1.1.

C3.2 FIELD RESULTS

C3.2.1 Soil Stratigraphy

In general, the stratigraphy encountered within the test holes along the bank consisted of clay fill
underlain by a stratified alluvial deposit followed by a dense glacial silt till. The clay fill was
generally medium to highly plastic, silty, with some gravel. Bricks, stones, concrete rubble,
wood, slag, coal/coke, pieces of metal and a whitish-green substance were occasionally
observed within the fill materials. The whitish green material was considered to possibly be a
ferro/ferri cyanide created in the purification process at the former MGP. The clay fill was
damp, brown to black in colour and extended to between 0.6 and 4.6 m below grade at the test
hole locations.

The underlying stratified alluvial deposit was characterized by interbeds of low permeability fine
grained soil and higher permeability coarse grained soil. The higher permeability material was
present in relatively thin zones approximately 100 mm or less in thickness and typically
consisted of fine grained sand. The sand zones were discontinuous and occurred at varying
depths. Small mollusc shells and pieces of tree root were occasionally encountered. This
deposit extended to the depth of the test hole except where glacial till was encountered. There
were no gravel or coarse sand zones encountered in any of the test holes.

A glacial silt till was generally encountered at an elevation of between 215.4 to 216.9 m (5.8 m
to 10.4 m below grade). The dense glacial silt till was characterized by a light beige colour, with
varying quantities of coarser materials such as sand and gravel. The investigation extended a
maximum of about 0.6 m into the glacial silt till.

C.3.2.2 Soil Vapour Levels and Olfactory Indicators
The soil vapour levels measured during the drilling program are shown on the test hole logs and

are summarized in Table C1. Zones in which visual evidence of contamination was identified
are also noted in the Table.
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TABLE C1: SOIL VAPOUR LEVELS
Test Hole Test Hole Zone of Visual Soil Vapour Maximum Soil Vapour Level
No. Depth (m) Contamination Levels Level (ppm) Depth (m)
> 500 ppm (m)
2K-1 4.9 None None 65 2.4-3.0
2K-2 6.1 None None 140 3.0-3.6
2K-3 6.4 41-43 None 15 1.8-24
2K-4 6.4 None None 10 1.8-3.0
2K-5 7.3 24-37 24-43 850 3.0-3.6
2K-6 6.7 23-32,34-35,44 None 240 1.8-2.4
-4.6
2K-7 7.9 1.8-29 None 200 2.4-3.0
2K-8 T 1.8-2.4 None 160 2.4-3.0
2K-9 7.3 2.4-2.9 None 210 1.2-1.8
2K-10 7.9 2.4-3.0 None 340 1.8-24
2K-11 7.3 1.7, 21 None 250 1.2-1.8
2K-12 4.3 1.5-1.7 None 180 1.5-1.7
2K-13 43 1.5 None 330 1.2-1.8
2K-14 4.3 1.2-1.5,1.7-1.8 None 240 1.2-1.5
2K-15 36 111523 None 280 1.5-1.8
2K-16 33 1.1, 1.2-1.7 1.2-1.5 520 1.2-1.5
2K-17 9.1 05-1.7, 4364 6.1-6.4 540 6.1-6.4
2K-18 9.1 06-12,17-24,41 None 220 5.5-6.1
—-46,48-52,64 -
6.7
2K-19 10.9 1.8,35-43,46 None 96 3.6-4.3
2K-20 9.8 15 None 280 7.3-7.9
2K-21 9.1 0.3-1.5,4.6,4.9, 56 None 180 4.9-55
-58
2K-22 6.7 06-1221,24-48 N/A N/A N/A
47-57
2.1-49

Note:  NJ/A Soil vapour concentrations were not determined at any of the sampling locations for this test hole
because the samples were collected within transparent liners for examination in AMEC’s soil laboratory.

Visual contamination (VC) as defined by the CH2M report was identified in all but TH2K-1 to
TH2K-4. Coal tar residues were not identified within TH2K-1 to TK-4, located upstream of the
bridge (VC at TH2K-3 not coal tar). However, trace amounts of coal/coke and wood were
identified in the upper 4 m of these test holes. Coal tar residues were observed in TH2K-5
through TH2K-18, TH2K-21 and TH2K-22.

In general, the greatest degree of visual coal tar contamination was observed at the test holes
which were located immediately adjacent to and downstream (northwest) of Disraeli Bridge Pier
Number 5, with the relative degree of visible coal tar decreasing to the northeast. A small
amount of staining and hydrocarbon odour was encountered in TH2K-19 however, no sheen or
naphthalene odour were found. Except for a few small pieces of coal/coke at 1.5 m below
grade, there was no visual or olfactory evidence of contamination at TH2K-20. The impacts
from coal tar residue in TH2K-21 and TH2K-22 was limited to trace amounts of coal tar in thin
zones 4.6, 4.9 and 5.8 m below grade and coal, metal, brick and a light green material between
0.3 and 1.5 m below grade.
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Generally, the soils from about 2.0 to 3.5 m below grade at the Bridge Pier test holes were
found to be saturated and contained significant quantities of coal tar residues (see Figures C28
and C29). While some of the test holes near the top of bank also contained visual evidence of
coal tar contamination, the nature of the contamination in the two areas was quite distinct. In
this regard, the upper test holes generally contained small nodules of coal tar within primarily
non permeable soil zones, while the lower test holes contained soil layers saturated with water
and coal tar and liquid hydrocarbons. None of the upper test holes contained permeable zones
saturated with coal tar residues.

C3.2.3 LABORATORY RESULTS

The laboratory program was developed to include the analyses of PAH parameters. A total of
nine soil samples were submitted for confirmatory laboratory analysis at Phillip Analytical
Services Corporation in Mississauga, Ontario. The laboratory is certified with the Canadian
Association of Environmental Analytical Laboratories (CAEAL). The Certificate of Laboratory
Proficiency and Laboratory QA/QC is attached along with the Certificates of Analysis.

The soil samples submitted to the laboratory were considered to be representative of worst case
conditions and/or were chosen to assist in the definition of the PAH contaminant plume. The
results of the laboratory analysis are summarized in Tables C2 and C3. Also included in the
Table are the results of the previous lab testing completed at the site by CH2M in 1993 and
1994. Table C3 shows the PAH concentrations in terms of percentage of total PAH’s, for each
of the individual parameters, from select sample locations.
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TABLE C2 - Polycyclic Aromatic Hydrocarbons - Soil
Faramator Test Hole/Depth CCME Criteria MOE
BH6 BH7 BHI BH10 | MW22 TP1 TP2 TP3 | MW23A | MW23A | MW23A | MW24A | TH2K4 | TH2K® | TH2K-7 | TH2K-11 | TH2K-14 | TH2KA7 | THZKA7 T THIK: 8 | TH2K-19 || 1999
6.86- 8.38- 7.62- 2.29- 14.32- 1.52 1.83 | 0.3-0.91 | 6.1-6.9 | 11.4- 14.5- | 134137 | 1.22- 4.42- 1.83- | 1.221.83 | 1.22-1.52 | 5.18-549 | 6.1-6.4 | 4.88-5.18 | 3.51-3.66 | EQG Lﬂmﬂa Industri
8.23 9.14 8.38 3.05 14.63 12.2 15.2 1.83 4.57 2.44 COMM al (Non-
_ COMM/ | potable)
IND 3
Year Tested 1993 1993 1993 1993 1993 1993 1993 1993 1994 1994 1994 1994 2000 2000 2000 2000 2000 2000 2000 2000 2000
Acenaphthene 38.1 ND ND ND 0.0142 ND ND 6.370 29.4 ND ND ND 0.81 87.4 58.9 274 1110 1.26 5.99 2.67 1.20 50 1300
Acenaphthylene 383 0.0139 | 0.00108 | 74.8 0.0415 | 0.0176 12.8 90.5 348 | 0.00414 ND 0.00321 | 0.08 194 401 12.7 75.7 6.16 25.2 2.84 2.83 840
Anthracene 160 | 0.00874 | 0.00396 | 123 0.0421 | 0.00553 | 1.580 542 142 ND ND ND 0.27 97.6 312 184 738 3.37 12.4 3.80 8.65 28
Benzo(ajanthracene 97.3 0.0102 | 0.00608 | 172 0.0441 | 0.0112 17.9 381 154 ND ND 0.013 0.17 64.6 282 79.4 311 2.06 3.85 3.29 8.33 10 40
Benzo(a)pyrene 96.6 0.0112 | 0.00421 134 0.0517 | 0.0159 228 479 173 ND ND ND** 0.18 68.3 286 71.0 303 2.32 9.86 4.01 10.5 0.7 10 1.9
Benzo(b)fluoranthene 418 | 0.0182* | 0.001 118 0.0653' | 0.0378* | 34.8 350 81.7 ND ND ND 0.09 36.5 214 15.8 225 1.42 5.37 2.70 6.24 10 19
Benzo(g,h,ijperylene 52.3 0.0057 | 0.0024 64.5 0.0265 | 0.0267 69.1 257 95.3 ND ND 0.00702 | 0.11 375 151 30.3 134 0.99 4.02 1.82 4.49 40
Benzo(k)fluoranthene 547 , ¥ 118 L g 35.7 283 71.2 ND ND ND 0.12 40.4 148 40.3 120 1.64 6.46 2.38 6.63 10 19
Chrysene 95.7 | 0.00851 | 0.00508 | 131 0.0445 | 0.0165 42 292 106 ND ND ND 0.17 64.0 224 79.3 307 1.98 8.69 3.21 8.25 19
Dibenzo(a,h)anthracene 6.2 ND ND 17.7 | 0.00296 | 0.00455 ND 53.4 18.9 ND ND ND ND 6.01 23.8 6.71 25.1 0.20 0.30 0.40 0.90 10 1.9
EkicianiseEs 262 0.0245 | 0.0148 385 0.109 | 0.0171 198 762 285 | 0.00638 ND 0.0636 0.47 171 1110 242 959 5.03 20.8 9.33 17.8 40
EliGrehs 170 | 0.00996 | 0.00244 | 166 0.0278 ND 0.753 159 143 ND ND ND 0.33 92,5 406 130 585 2.88 10.4 2.77 1.72 350
Indeno(1,2,3-cd)pyrene 43.8 | 0.00437 | 0.00346 | 98.3 0.0306 | 0.0255 70 342 102 ND ND ND 0.09 35.1 148 30.2 133 1.06 4.36 1.92 4.64 10 19
2-Methyinaphthalene NM NM NM NM NM NM NM NM NM NM NM NM 0.56 279 281 125 452 5.97 214 5.14 1.63 280
1-Methylnaphthalene NM NM NM NM NM NM NM NM NM NM NM NM 0.47 175 216 83.2 327 6.35 27 5.47 173 280
Naphthalene 1560 0.353 | 0.00512 | 774 0.0156 | 0.00665 | 0.354 87.3 1460 0.167 | 0.0137 | 0.0271 3.48 1220 489 271 1300 46.5 154 47.1 5.80 22 50 40
Pl 627 0.0378 | 0.0129 623 0.165 | 0.00874 | 1.560 73.2 522 | 0.00698 | 0.00695 | 0.00532 | 1.15 329 2140 544 2250 14.3 45,6 16.2 25.4 40
Pyrene 20.2 0.054 | 0.0121 280 0.138 | 0.0201 40.4 629 344 | 0.00742 ND 0.00719 | 0.60 210 1360 294 1230 7.78 26.6 12.3 22.7 100 250
Notes: All values in parts per million (ppm-pg/g)

Original Certificates of Analysis should be referred to for the laboratory method detection limits
Shading indicates concentration exceeds CCME EQG (1999).
Cross-hatching indicates concentration exceeds CCME Interim Guidelines for PAH Contamination at Abandoned Coal Tar Sites.

ND Less than the method detection limit which is the lowest concentration that can be reliably achieved within specified limits of precision and accuracy during routine laboratory operating conditions.
NM No analysis performed for this parameter

COMM Commercial

IND Industrial

1 Canadian Environmental Quality Guidelines. 1999. Canadian Council of Ministers of the Environment (CCME),

2 Interim Guidelines for PAH Contamination at Abandoned Coal Tar Sites. Canadian Council of Ministers of the Environment (CCME). ‘C' classification (contamination is significant).

3 Ministry of Ontario Environment and Energy. Guideline for use at Contaminated Sites in Ontario, 1997. Table B Soil Guidelines. non-potable water, commercialfindustrial site.

Benzo (b) and (k) fluoranthene coeluted, therefore, the results are reported as a total.
Benzo(a) pyrene was not detected, however, a similar compound possibly an isomer, was present at 297 ng/g quantitated against benzo(a)pyrene.
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TABLE C3 - Polycyclic Aromatic Hydrocarbons — Soil
PERCENTAGE DISTRIBUTION

G Test Hole/Depth
BH6 BH10 TP2 TP3 MW23A TH2K-4 TH2K-6 TH2K-7 TH2K-11 TH2K-14 TH2K-17 TH2K-17 TH2K-18 TH2K-19
6.86-8.23 2.29-3.05 1.83 0.3-0.91 6.1-6.9 1.22-1.83 4.42-4.57 1.83-2.44 1.22-1.83 1.22-1.52 9.18-5.49 6.10-6.40 4.88-5.18 3.51-3.66

Year Tested 1993 1993 1993 1993 1994 2000 2000 2000 2000 2000 2000 2000 2000 2000
AicoRaphiSHE 1.03 ND ND 0.1 0.7 8.9 2.7 0.7 10.9 10.5 1.1 1.5 2.1 0.9
Acenaphthylene 10.33 2.3 23 1.9 8.5 0.9 6.1 4.9 0.5 0.7 55 6.4 2.2 2.0
Anthracene 4.31 3.8 0.2 11.2 3.5 3.0 3.0 3.8 ] 7.0 3.0 3.1 3.0 6.2
Honeianiimens 2.62 5.2 3.3 7.9 3.8 1.9 2.0 3.4 32 2.9 1.9 22 26 6.0
Benzo(ajpyrene 2.60 4.1 4.2 9.9 4.2 2.0 2.1 3.5 2.8 2.9 21 25 3.1 7.5
Benzs(biilioraninene 1.13 3.6 6.4 8.1 2.0 1.0 1.4 26 06 2.1 13 1.6 -2 45
Banzolghileryiene 1.41 20 126 53 2.3 1.2 1.2 1.8 1.2 13 0.9 1.0 1.4 32
Berzolkifiuoranthéne 1.47 3.6 6.5 5.9 1.8 1.3 14 1.8 1.6 1.9 15 1.6 1.9 4.8
Chrysene 2.58 4.0 7.7 6.0 2.6 1.9 2.0 27 3.2 2.9 1.8 2.2 25 5.0
Dibenzo{a,hjanthracene 0.17 0.5 ND 4 0.5 ND 0.2 2.9 0.3 0.2 0.2 0.1 0.3 0.6
Hilictasiisne 7.0 1.7 36.1 15.8 7.0 5.1 5.3 13.5 9.6 94 45 5.3 T4 12.6
Elkiang 4.58 5.1 0.1 33 35 3.6 2.9 4.9 52 55 26 2.7 2.2 1.2
Indeno(1,2,3-cd)pyrene 1.18 3.0 12.8 7.1 2.5 9.8 1.1 1.8 1.2 1.3 0.9 1.1 15 3.3
S-Methyinaphthalene NM NM NM NM NM 6.1 8.7 34 5.0 4.3 5.4 5.4 4.0 12
1-Methylnaphthalene NM NM NM NM NM 5.1 55 26 3.3 3 5.7 5.8 4.3 1.2
Naphthalene 42.06 236 0.0 1.8 35.8 38.0 38.0 0.2 10.8 12.3 418 39.1 37.0 42
- 16.90 19.0 0.2 15 12.8 12.6 10.3 25.9 21.7 21.3 12.9 116 12.7 18.2
Pyreie 0.54 8.5 7.4 13.0 8.4 6.6 6.6 16.5 1.7 11.6 7.0 6.8 9.7 16.3
TOTAL PAHS's 3709 3279.3 547.7 4826.8 4075.5 9.15 3207.9 8248.7 2512.9 10584.8 1113 394.0 127.4 139.2

Notes: All values in percentage (%), except for total PAH's which is in ppm (ug/g)

ND Less than the method detection limit which is the lowest concentration that can be reliably achieved within specified limits of precision and accuracy during routine laboratory operating conditions.

NM No analysis performed for this parameter

COMM Commercial
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Following is a summary of the key findings of the lab analysis conducted in 2000:

* The concentration of benzo(a) pyrene in the soil samples submitted exceeded the
CCME EQG for commercial land use, except at TH2K-4 (1.2-1.8 m).

¢ The naphthalene concentration also exceeded the CCME EQG for commercial land use
at all sample locations except from TH2K-19 (3.51-3.66 m depth) and TH2K-4 (1.2-1.8
m).

o TH2K-6, TH2K-7, TH2K-11 and TH2K-14 had exceedances of the CCME Interim
guideline criteria (1991) for acenaphthene, benzo(a)anthracene, benzo(b)fluoranthene
.benzo(k)fluoranthene, indeno (1,2,3-cd) pyrene and pyrene. TH2K-7 and TH2K-11 also
had exceedances of the Interim guideline criteria (1991) for dibenzo(a,h)anthracene.

Overall, the lab testing program identified substantially elevated PAH constituents at most of the
test hole locations, with concentrations well in excess of the 1999 CCME EQG for a commercial
land use at TH2K-6, 7, 11, 14, 17 and 18. The CCME (1991) Interim guideline criteria for a
commercial/industrial site were also exceeded at most locations. Generally, the PAH
concentrations were highest at the test holes immediately adjacent to and downstream of Bridge
Pier 5, at the Rivers edge, which corresponded well with the visual evaluation. The test holes
near the top of bank (TH2K-17, TH2K-18 and TH2K-19) contained PAH concentrations above
guideline values, however the concentrations were substantially less than those at the Bridge
Pier.

The make-up of the PAH contamination (see Table C3) indicates the relative distribution of the
PAH parameters varied significantly between test holes. However, it is important to note that at
the rivers edge (TH2K-7, TH2K-11 and TH2K-14), the PAH contamination appears much
different from that at the top of bank (TH2K-17 to TH2K-19), with a much lower percentage of
naphthalene and much higher percentages of acenaphthene, phenanthrene and pyrene.
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C4.0 GROUNDWATER WELL MONITORING AND SAMPLING

A monitoring program was implemented for the site to determine the following site
characteristics:

Groundwater levels and groundwater flow direction
Subsurface vapour concentrations

Groundwater vapour concentrations
Presence/absence of Free Product
Hydrochemistry of the groundwater

* & @ @& @

C4.1 METHODOLOGY

On October 4 and 5, 1999 the initial monitoring and groundwater sampling program was
conducted on the historic wells. Subsequent monitoring trips on both the historic wells and

newly installed wells (without groundwater sampling) were completed on February 15, March 7,
March 22 and April 27, 2000.

The following items limited the monitoring program at some locations and resulted in additional
site trips being required:

» MW2 has been covered by asphalt or was removed during the removal of underground
storage tanks.

¢ MW3 was removed during construction of the elevator addition.

* The monitoring wells installed in January, 2000 were frozen at an elevation near grade
almost immediately after installation, therefore field measurements could not be obtained
from these wells (TH2K-5, TH2K-9 and TH2K-14). TH2K-14 was flooded during all
subsequent monitoring trips, while TH2K-9 remained frozen throughout the monitoring
period.

* Field measurements were obtained from TH2K-17 and TH2K-18 one day after drilling.
Laboratory analysis of groundwater samples from these two wells was not included in
the proposed scope of work.

¢ Due to the presence of stockpiled snow, four of the monitoring wells (MW23A,B and
MW?24A, B) could not be located during the March monitoring trip. MW22 was not
monitored due to the presence of a thick layer of ice which enclosed the j-cap cover.

e The j-cap cover was observed to be missing at MW23A in March 2000, therefore well
headspace vapour concentration measurements were likely affected.

The subsurface vapour concentration in the monitoring wells was measured by placing the
probe of a GasTech combustible vapour meter into the well piping to a depth of about 1.0 m
below grade (or less if the groundwater level was less than 1.0 m below grade) immediately
after removing the protective cap. The concentration was recorded in percent lower explosive
limit (% LEL) or parts per million total vapour (ppm). All results have been converted to %LEL
for reporting.
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The presence and thickness of light non-aqueous phase liquid (LNAPL) and dense non-
aqueous phase liquid (DNAPL) was measured using an electronic interface probe. The
groundwater level and depth to bottom of the monitoring well were also measured with the
interface probe. Where the possible presence of free product was identified, confirmation with a
disposable bailer was conducted.

Once verification of free product thickness was completed, a groundwater sample for measuring
groundwater headspace was obtained using a disposable PVC bailer. The sample was placed
into a clean sample bag, sealed with a 1L headspace, and allowed to reach an ambient
temperature of approximately 15 to 20°C.

As noted, groundwater sampling for laboratory analysis was completed in October 1999. To
collect representative groundwater samples from the monitoring wells at the site, approximately
three well volumes of water were removed from each monitoring well after taking the above
noted field measurements. The water was removed using a dedicated PVC bailer and was
placed into 205 L drums located at the site for future treatment or disposal. Groundwater
samples were obtained using a dedicated PVC bailer and were immediately placed into
laboratory prepared sample bottles. Samples were preserved and/or filtered as required for the
laboratory methods. Clean nitrile gloves were used to avoid physical contact with the sample
and reduce the possibility of cross-contamination. The headspace in the sample bottles was
minimized to reduce potential volatilization. All sample bottles had Teflon lined caps.
Groundwater samples were stored and transported within a cool, dark environment at all times.
Groundwater samples for laboratory analysis were collected only during the October monitoring
trip.

C4.2 FIELD RESULTS

Table C4 summarizes the monitoring data that has been obtained by AMEC since October
1999.
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TABLE C4: MONITORING SUMMARY
Well Product thickness (mm) Groundwater
Well # Date headspace | ‘vater Level headspace Dapthio
(% LEL) (m) (%LEL) bottom
LNAPL DNAPL 2
MWA Oct 4/99 <1 2.04 4 0 2 8.68
Feb 15/00 3 2.80 0 0 1 6.60
MWS Oct 4/99 2 3.59 0 0 2 7.42
Feb 15/00 4 3.92 0 0 3 7.36
Oct 4/99 3 3.12 0 0 19 5.67
MW12
Feb 15/00 3 3.46 0 0 3 5.66
Oct 4/99 1 3.64 0 0 12 NM
MW14 Feb 15/00 3 4.92 0 0 4 7.62
Mar 22/00 NM 3.89 0 ] NM 6.62
Oct 4/99 87 1.91 0 1 4.61
MWA1
& Feb 15/00 80 2.66 0 2 4.60
Oct 4/99 3 1.79 4 0 2 NM
MW21
Feb 15/00 20 2.49 0 0 2 NM
Oct 4/99 2 4.50 0 375 7 1417
Mwz22 Mar 7/00 NM 5.7 0 0 NM 13.4
Mar 22/00 NM 5.30 0 0 NM 13.12
Oct 4/99 <1 5.29 0 0 < 15.17
MW23A
Mar 22/00 NM 5.57 0 0 NM 14.16
Oct 4/99 3 4.55 0 0 2 8.66
MW23B Mar 7/00 1 4.26 0 0 NM NM
Mar 22/00 NM 4.31 0 0 NM 6.650
Oct 4/99 1 5.64 1 0 <1 14.71
MW24A
Mar 7/00 <1 5.20 0 0 NM 14 59
Oct 4/99 <1 NM 0 0 NM NM
MwWw248
Mar 7/00 <1 4.03 NM NM NM 12.13
QOct 4,99 £ 4.26 2 0 2 6.89
Mw24C
Feb 15,00 4 4.59 0 0 3 6.88
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TABLE C4: MONITORING SUMMARY (Cont’d)
Groundwater
Well Product thickness headspace Depth to
vk Date headspace Watn(a;q{ievel (mm) {%LEL) bottom
(% LEL)
LNAPL DNAPL

Feb 15/00 NM Frozen at 2.33 NM NM NM NM
MW2K-5 Mar 7/00 NM Frozen at 2.33 NM NM NM NM

Apr 27/00 10 1.258 0 0 10 1.589

Feb 15/00 NM Frozen at 1.88 NM NM NM NM
MW2K-9 Mar 7/00 NM Frozen at 1.80 NM NM NM NM

Apr 27/00 3 Frozen at 1.88 NM NM NM NM

Feb 15/00 NM Frozen at 1.03 NM NM NM NM

Mar 7/00 Flooded
MW2K-14

Mar 22/00 Flooded

Apr 27/00 Flooded

Mar 22/00 7 4.89 0 0 6 7.03
MW2K-17

Apr 27/00 4 4,61 0 0 12 7.03

Mar 22/00 4 3.57 0 0 7 6.41
MW2K-18

Apr 27/00 8 3.49 0 0 13 6.44

The following items were identified during the monitoring program :

e During monitoring in October, 1999, AMEC's field technician noted strong odours (primarily
napthalene) emanating from within MW5, MW12, MW14, MW22, MW2K-5, MW2K-9,
MW?2K-17 and MW2K-18.

* In October 1999, 37.5 cm of dark, oily product was measured in the bottom of MW22. In
addition, LNAPL was detected at MW1 and MW21 (4 mm), MW24A (1 mm) and MW24C
(2mm). Phase separated product (LNAPL and DNAPL) was not detected during monitoring
in February, 2000 by AMEC's field technician, although the bottom of well depth was found
to vary, possible indicating a blockage or sedimentation at the bottom of the pipe.
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The following comments are made based on a review of the monitoring resuits and a
comparison of the data between events:

o Elevated groundwater and well headspace concentrations were measured at the
majority of the wells. These concentrations have been consistent across the monitoring
events.

. Fluctuations in the groundwater level have been measured however, there has not been

any dramatic changes and the groundwater flow direction has remained consistent
(towards the River).

Monitoring in TH2K-5, TH2K-9 and TH2K-14 was limited by the presence of ice at ground level
during the winter and subsequent flooding of the wells. It is likely that Fall will be the most
appropriate time to monitor these wells, once drawdown of the River has occurred and prior to
freeze up.

Figure C30 summarizes the measured groundwater levels in October 1999. As expected
groundwater flow direction from the Centra site is towards the northwest, to the Red River.

C4.3 LABORATORY ANALYSIS

Table C5 summarizes the laboratory analysis of groundwater samples recovered from the
monitoring wells in October 1999. The Table also shows the results of the laboratory analysis
completed from 1993 to 1995 by CH2M.
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TABLE C5- Polycyclic Aromatic Hydrocarbons - Water

Monitoring Well Location/ Date of Sampling CCME Criteria MOE

Parameter MWO1 | Mwo1 | Mwo1 || Mwoz | Mwo2 | Mwos | Mwos | m 9 | el
Wwo3 | Mwos MwWo5 MWO05 MWO05 MWO5 MWO05 MWO05 MWO5 Mw12 Mw12 MW12 Mw12 EQG me_ Industrial
FAL" | sites? (Non-potable)®

Date Tested 0185 558 | 14 155 36/54 55 3605 | 138 /55 26/5s | 1384 | Decl96 | Man97 | Maye7 | Jumi? 13160 4155 608 | 138 12189
Benzene ND ND ND 14.3 ND 3710 5140 2930 684 980 1160 | 47000 2000 1200 1300 609 ND 5.43 ND 159 370 1900
Toluene ND ND ND ND ND 740 350 244 ND ND ND 4000 27 11 11 13.3 ND ND ND 8.0 2.0 5900
Ethylbenzene ND ND ND ND ND 300 770 ND 427 30 427 3800 1300 560 3 205 1.4 1.31 ND 27.4 90 28000
Xylenes (Total) 0.47 ND ND 277 ND 2530 670 2225 447 500 938 3200 1000 610 540 262 403 58.8 49 55.6 5600
ﬁw%_ow,wﬁw\.ﬂmA_A_R 32) NM NM ND NM NM NM NM NM NM NM NM NM NM NM NM 6380 NM NM NM 896
%%oﬂwﬁﬁﬂ NM NM ND NM NM NM NM NM N NM NM NM NM NM NM 3350 NM NM NM 720
Phenols 3 ND NM 51 8.4 230 140 65 42 46 NM NM NM NM NM NM 10 12 NM NM 4.0 26000
Acsnaphithene ND ND ND 0.086 0.066 18.9 14.6 126 36.8 32.9 13.3 27 100 59 32 54 0.868 0.74 0.638 1.9 5.8 1700
Acenaphthylene 0.021 0.024 ND 0.368 0.12 561 428 351 69 97.8 19.4 140 11 130 63 110 0.197 0.079 ND 2.0 2000
- 0.012 ND ND 0.042 0.069 60.6 145 16.3 1.87 1.34 0.251 55 0.4 1.2 0.6 1.3 0.148 0.022 0.03 ND 0.012 12
Benzo(a)anthracene ND ND ND ND 0.057 20.9 6.38 6.04 0.347 0.111 0.44 15 | o041 ND ND ND 0.027 ND ND ND 0.018 1 5.0
Benzo{ajpyrene ND ND 0.018 ND 0.061 25.8 7.88 6.92 0.312 0.063 0.312 15 ND ND ND ND ND ND ND ND 1 1.9
Benzo(b)fiuoranthene ND ND ND ND ND 36.6* 4.41 3.23 0.173 0.101" | 0.243 02 ND ND ND ND ND ND ND ND 1 7.0
Benzo(g,h,i)perylene ND ND ND ND 0.028 10.6 4.57 5.14 0.175 0.026 0.164 0.8 ND ND ND ND ND ND ND ND 0.2
Benzo(Kfluoranthene ND ND ND ND ND B 3.21 5.58 0.207 . 0.165 0.5 ND ND ND ND ND ND ND ND 1 0.4
Chrysene ND ND ND ND 0.041 16.1 3.97 6.14 0.341 0.082 0.331 0.6 0.1 0.1 ND ND 0.03 ND ND ND 3.0
Dibenzo(a,h)anthracene ND ND ND ND ND ND 0.908 0.78 ND ND 0.043 0.1 ND ND ND ND ND ND ND ND 1 0.25
Plusranthisng 0.014 ND 0.055 0.072 0.135 81.8 10.9 14.7 1.41 0.869 1.11 5.7 0.2 0.6 0.3 07 0.169 0.063 0.013 ND 0.04 130
Fluorene ND ND ND 0.251 0.177 80.6 39.1 36 4.49 4.68 0.395 22 1.5 4.4 2.9 36 0.871 0.27 ND 1.1 3.0 290
Indeno(1,2,3-cd)pyrene ND ND ND ND 0.038 14.8 5.57 4.93 0.209 0.015 0.261 0.7 ND ND ND ND ND ND ND ND 1 0.27
2-MethyInaphthalene NM NM ND NM NM NM NM NM NM NM NM NM NM NM NM 120 NM NM NM 4.2 13000
1-MethyInaphthalene NM NM ND NM NM NM NM NM NM NM NM NM NM NM NM 270 NM NM NM 11.5 13000
Naphthalene 0.044 0.457 0.065 2.63 0.831 3150 13400 6650 1.3 6390 243 130 39 3100 2700 3400 7.81 39.4 6.09 95 1.1 20 5900
Phenanthrene 0.031 ND ND 0.251 0.25 306 48.4 43.2 9.06 6.82 0.297 24 0.4 4.9 2.6 6.7 0.467 0.021 0.027 ND 0.4 20 63
piing 0.018 ND 0.070 0.092 0.159 117 15 20.4 1.65 0.863 1.49 6.4 0.8 1.9 0.6 0.9 0.184 0.089 0.04 ND 0.025 20 40

P-Jcos 4700s 4TENS 4TSI tina: recen

Page 17




Centra Gas
Closure Report

Sutherland Avenue Operations Site
Appendix C - Site Investigations

amec?

November 2000
TABLE C5 - Polycyclic Aromatic Hydrocarbons — Water (CONT'D)
Monitoring Well Location/ Date of Sampling CCME Criteria MOE.

Parameter 1999 Interim Industrial

MW14 | MW14 | MW14 | MW14 | MWI4 | MWI4 | Mw14 | Mwis | mwis | mwis MWIB | MW21 | MW21 | MW22 | MW22 | MW22 | MW23A | MW23A | MW23A | EQG | coa Gas. (Non-

FAL' | Sites? potable)’
O 9 | e | oot | warr | wersy | wnwr | 35, Jouuss | n TR [0 | T O o | g | 05 | B AR T
Benzene 53300 | 94930 NM NM NM NM 50700 ND 2080 1363 235 ND ND 1280 2280 3330 ND ND 233 370 1900
Toluene 8570 10700 NM NM NM NM 2950 ND ND ND 11.3 ND 0.3 ND 380 1770 ND ND 12 20 5900
Ethylbenzene 2930 ND NM NM NM NM 4030 ND 1130 ND 0.7 ND 05 ND 490 1530 ND ND 52.1 90 28000
Xylenes (Total) 4140 5800 NM NM NM NM 3690 136 550 1140 89.5 38.4 5.0 181 335 1440 ND ND 13.1 5600
Ry clatile €32) NM NM NM NM NM NM 18200 60 NM NM 433 NM ND NM NM 10700 NM NM 199
o olatls NM NM NM NM NM NM 97100 860 NM NM 2200 NM ND NM NM 20500 NM NM 772
Phenols 1840 1500 NM NM NM NM NM 5.8 25 23 NM 52 NM 22 16 NM 16 3.0 NM 4.0 26000
Aceriaphitherie 4.48 48.4 17 13 20 25 35 NM 0.066 | 0.057 0.127 0.174 0.451 455 276 87 0.156 0.041 6.23 5.8 1700
Acenaphthylene 92.6 368 100 81 160 230 290 NM 0.07 0.071 0.072 0.032 0.262 91.9 1590 480 1.12 1.21 11.6 2000
Anthracers 5.09 20.3 35 22 4.4 8.9 3.2 NM 0.045 0.042 | 0.052 ND ND 34.5 504 24 0.609 | 0.299 202 | 0012 12
Benzo(a)anthracene 0.829 7.07 1.2 14 2.8 3.2 ND NM ND 0.011 0.084 ND ND 6.72 167 13 3.42 0.761 0330 | 0.018 1 5.0
Banzofdlpyrene 0.662 20.1 13 2.1 34 3.7 ND NM ND ND 0.067 ND ND 7.72 185 ND 317 1.42 0.177 1 19
Benzo{b)fiuoranthene 0.87* 15 1.3 17 3.0 3.3 ND NM ND ND 0.111 ND ND 7.29* 218" ND 1.55 0.632 0.130 1 7.0
Benzo(g,h,ijperylene 0.355 13.8 0.9 17 12 1.0 ND NM ND ND 0.070 ND ND ND 64 ND 1.78 0.758 0.121 0.2
Benzo(k)fluoranthene * 8.35 0.4 0.7 14 2.0 ND NM ND ND 0.118 ND ND . : ND 1.36 0.798 0.095 1 0.4
Chrysene 0.829 9.55 1.3 13 25 2.9 ND NM ND ND 0.091 ND ND 8.88 11.9 15 2.3 0.913 0.301 3.0
Dibenzo(a,hjanthracene 0.032 2.27 0.1 ND 3.4 ND ND NM ND ND ND ND ND ND ND ND 0.277 0.112 ND 1 0.25
. 4.86 31.4 36 2.2 57 8.9 0.7 NM 0.068 0.038 0.090 ND 0.073 44.8 850 40 2.25 0.554 178 || 0.04 130
S — 12.7 44.1 14 14 18 27 25 NM 0.082 0.06 0.142 0.36 1.04 65.9 486 66 0.414 0.077 6.86 3.0 290
Indeno(1,2,3-cd)pyrene 0.353 14.9 0.7 14 1.6 1.2 ND NM ND ND 0.079 ND ND ND 60.9 ND 1.91 0.892 0.117 1 0.27
2-Methylnaphthalene NM NM NM NM NM NM 440 NM NM NM 4.81 NM ND NM NM 610 NM NM 0.913 13000
1-Methylnaphthalene NM NM NM NM NM NM 280 NM NM NM 5.92 NM 0.110 NM NM 380 NM NM 102 13000
Naphthalene 3330 15614 200 1200 3200 6300 8200 NM 2.43 5.47 148 0.03 ND 1.1 13600 8800 0.436 0.488 0.577 1.1 20 5900
A 26.6 81.9 15 7.8 18 41 20 NM 0.041 0.016 0.082 ND ND 213 1960 150 0.689 0.401 14.8 0.4 20 63
Pyrene 5.96 42.7 4.3 6.6 9.5 34 0.9 NM 0.039 0.024 0.098 ND ND 49.8 1110 48 7.75 3.39 181 || 0.025 20 40
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TABLE C5 - Polycyclic Aromatic Hydrocarbons — Water (CONT’D)

Monitoring Well Location/ Date of Sampling CCME Criteria WoR

Parameter MW23B | MW23B | MW23B | MW24A | MW24A | MW24A | Mwa24s MW24C | Mw24C siialll ki o Hidustrisl
Mw24C FAL! Gas. Sites (Non-potable)®

Date Tosted Jun.26 /94 Aug13 | oot 14 /99 || Jun.26 194 Aug 13 | oct.14 109 g ol U T
Benzene 10320 7710 1870 ND ND 46 105 6270 5080 3580 370 1900
Toluene ND ND 8.9 ND ND 1.0 ND 70 ND 19.1 2.0 5900
Ethylbenzene 520 ND 1.7 ND ND 5.2 ND 310 915 720 90 28000
Xylenes (Total) 725 2555 491 ND ND 4.6 102.5 595 620 236 5600
R osemivoLatls caz) NM NM 1160 NM NM ND NM NM NM 2420
Total Volatile NM NM 7020 NM NM 349 NM NM NM 6190 B
Phenols 87 210 NM ND 36 NM 28 56 350 NM 4.0 26000
Acanapiiisns 138 54.3 23 0.14 0.023 1.21 0.888 20.9 265 23 5.8 1700
Aéenaghliyians 1450 741 320 0.162 0.195 3.06 2.06 47 73.4 32 2000
—— 636 191 38 0.021 0.02 0.161 0.159 2.54 6.68 2.2 0.012 12
T —— 509 90.6 27 ND ND ND ND 0.86 0.258 ND 0.018 1 5.0
— 517 98.4 ND ND ND 0.017 ND 0.725 0.116 ND 1 1.9
Benzo(b)fluoranthene 296 83.3 ND ND ND ND ND 0.331 0.066 ND 1 7.0
Benzo(g,h,i)perylene 277 51.9 ND ND ND ND ND 0.421 0.042 ND 0.2
Bafiafiuoranthene 191 56.4 ND ND ND ND ND 0.328 0.066 ND 1 0.4
P— 364 101 31 ND ND ND ND 0612 0.203 ND 3.0
T ——— 72.2 7.23 ND ND ND ND ND ND 0.011 ND 1 0.25
Fluoranthene 960 242 68 0.069 0.057 0.098 0.148 3.00 2.64 2.3 0.04 130
Fluorene 573 203 68 ND 0.023 1.06 0.555 6.6 1 47 3.0 290
T 289 45.3 ND ND ND ND ND 0.403 0.055 ND 1 0.27
P NM NM 650 NM NM 8.90 NM NM NM 36 13000
sty na Al NM NM 480 NM NM 10.5 NM NM NM 220 13000
Naphthalene 22800 12400 7100 0.399 0.018 131 0.084 3090 3030 790 1.1 20 5900
S 2200 603 180 0.064 0.036 1.11 0.039 13 18.7 13 0.4 20 63
v 1170 330 93 0.081 0.077 0.113 0.162 3.65 3.21 2.8 0.025 20 40
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The following notes apply to Table C5:

- All values in parts per billion (ppb-ug/L)

- ND Less than the method detection limit which is the lowest concentration that can be reliably
achieved within specified limits of precision and accuracy during routine laboratory operating
conditions.

- NM No analysis performed for this parameter

- Shading indicates concentration exceeds CCME EQG (1999) for freshwater aquatic life
(FAL).

- 'Canadian Environmental Quality Guidelines. 1999. Canadian Council of Ministers of the
Environment (CCME) for FAL.

- ZInterim Guidelines for PAH Contamination at Abandoned Coal Tar Sites. Canadian
Council of Ministers of the Environment (CCME). ‘C’ classification (contamination is
significant).

- 3I\dinistry of Ontario Environment and Energy. Guideline for use at Contaminated Sites in
Ontario, 1997. Table B Soil Guidelines, non-potable water, commercial/industrial site.

" Benzo (b) and (k) fluoranthene coeluted, therefore, the results are reported as a total.

The October 1999 monitoring identified the following:

The concentrations of benzene, ethylbenzene and toluene exceeded the CCME (1999)
EQG for freshwater aquatic life at MW05, MW 14, MW22 and MW24C. the toluene
guideline parameter was also exceeded at MW12, MW23B and MW18. The benzene
guideline parameter was also exceeded at MW23B.

The acenaphthene concentration exceeded the guideline criteria at MW14, MW22,
MW23A, MW23B, MW24A, and MW24C.

Anthracene and fluoranthene MWO05, MW14, MW18, MW22, MW23A, MW23B, MW24A,
and MW24C. The fluoranthene concentration at MW01 also exceeded the criteria.

The benzo(a)anthracene concentration exceeded the guideline criteria at MW18, MW22,
MW?23A and MW23B.

The fluorene concentration exceeded the guideline criteria at MWO05, MW14, MW22,
MW23A, MW23B, and MW24C.

The naphthalene concentration exceeded the guideline criteria at all wells except MWO1
and MW23A.

The phenanthrene exceeded the guideline criteria at all wells except MW01, MW12 and
MW 18.

The pyrene concentration in the groundwater exceeded the guideline at all wells except
MW12.

P2Jcos 4 700's 478%'s 4783 inal repori4783300¢ finalames. doc Page 20




Centra Gas

Closure Report ﬁ
Sutheriand Avenue Operations Site ame

Appendix C ~ Site Investigations
November 2000

Generally, exceedances of the applicable guideline criteria was encountered throughout a
majority of the site. Large fluctuations in dissolved BTEX and PAH concentrations were
identified between sampling events, most likely a result of seasonal variations. There does not
appear to be any reduction in the PAH or BTEX concentrations since monitoring of the site
began in 1993.
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C5.0 AIR MONITORING

AMEC Earth & Environmental Limited (AMEC) conducted air monitoring in the Centra Gas
Operations Building (35 Sutherland Avenue) on August 25 through 27, 1999 and again on April
14 through 18, 2000.

The purpose of the air sampling and testing program was to determine if the air quality within
the building had been impacted as a result of the soil and groundwater contamination which is
present at the site.

C5.1 INVESTIGATIVE METHODOLOGY

The air sampling locations in August, 1999 and April, 2000 were the same three locations where
air samples had previously been obtained by AMEC in September, 1996 (sampled August 24,
1996) and April, 1999. The sample locations are described below.

Sample Location 1 - Basement Level of Elevator Addition

The elevator addition is located at the northwest corner of the Operations Building. The air
sample was obtained in the basement level, immediately adjacent to the elevator door.

Sample Location 2 - South Mechanical Room

The South Mechanical Room is located in the basement at the southwest end of the Operations
Building. The air sample was obtained from directly above the sump pit located within this room.
It was previously identified that the sump pit in the South Mechanical Room was at a lower
elevation (and therefore closest to the impacted soil and groundwater) than the sump pit in the
North Mechanical Room. The protective steel plate cover was removed from the sump pit during
air sampling.

Sample Location 3 - Vapour Collection Pipe below Elevator

The vapour collection pipe was installed below the elevator addition during construction. The
piping is located below and adjacent to the elevator pit and was located above the HDPE liner
that surrounds the elevator addition basement. The air sampling hose was placed into the
vertical riser pipe as far as possible (approximately 0.6 m).

The procedure used to obtain the air samples was consistent with the previous monitoring
events and was performed in accordance with NIOSH Methods 5515 and 1501. Following is a
summary of the test procedures utilized:

¢ Two sampling pumps were calibrated to a flow of 2L/min and 1L/min for analysis of PAH and
BTEX, respectively.
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e Prior to collection of the air sample, a sorbent tube and a 0.8 Mm quartz filter were
connected to the PAH collection pump via flexible tubing. A sorbent charcoal XAD tube was
connected to the BTEX collection pump via flexible tubing.

e The air samples were collected over a time period that ensured the volume of air collected
was between 200 and 500 L for PAH and between 80 and 110 L for BTEX.

e Immediately after completion of sampling, the ends of the sampling tubes and cartridges
were capped. The tubes and cartridges were then wrapped in aluminium foil to minimize
degradation due to ultraviolet light.

e The foil wrapped tubes and filter cartridges were sealed in a plastic bag and stored at 4°C
prior to shipping to AMEC'’s Mississauga laboratory for analyses.

The air samples from each location were tested for PAH and BTEX.

C5.2 LABORATORY RESULTS

The laboratory analysis indicated that the concentrations of the tested parameters at the three
sampling locations were below laboratory detection limits. The results of the laboratory analysis
are shown on the attached Certificates of Analysis. (Attachment C1)

A comparison of the August, 1999 results with the April 1999 laboratory analysis indicates that
all of the results were consistent with the exception of the naphthalene concentrations. The
concentrations of naphthalene were marginally elevated during the April 1999 sampling event
(at all sampling locations), but were below laboratory detection limits in August, 1999 and April,
2000.
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Sutherland Avenue Operations Site ame

Appendix C - Site Investigations
November 2000

C6.0 SUMMARY

Two cross sections were developed in order to aid in the evaluation of whether on-going
migration of coal tar was occurring from the site to the river. Items which were evaluated were
the presence of any continuous zones of more permeable soils, or if continuous zones of visible
contamination were readily apparent between the site and the River. The cross-section
locations are shown on Figure C31 and the cross sections are shown as Figures C32 and C33

Evidence of coal tar contamination was evident from the site to the river's edge and it was
apparent that migration of PAHs had followed the groundwater flow direction. However, the
relative degree of impact does not support on-going migration of coal tar. This was based on
the following:

. There were no continuous sand or gravel layers identified between the site and the
river's edge.

. The degree of impact, as determine by visual evaluation and laboratory analysis, was
much greater at the River’s edge than at the top of bank (up to an order of magnitude
higher).

o The make-up of the PAH contamination (see Table C3) indicated that the contamination

at the test holes closest to the River was significantly different than at the upper test
holes (i.e. much lower percentage of naphthalene and much higher percentages of
acenaphthene, phenanthrene and pyrene).

o AMEC could not confirm the presence of any underground pipes and/or conduits which
may be providing a migration pathway.

Based on the above, the investigation results indicate that while significant PAH centamination
is present at the river's edge and throughout the riverbank, there does not appear to be any
evidence that significant on-going migration of coal tar from the site to the River is occurring.

Itis possible that migration of coal tars from the site to the River occurred on a historical basis
during operation of the plant. This could be due to direct discharge to the river (i.e. through
sewer pipes) or through migration within layers of high permeability. Furthermore, it is possible
that construction of the bridge abutment and the dyke has changed the subsurface stratigraphy
up gradient of the pier and the use of lower permeability clay backfill may have impeded
continued migration.
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Centra Gas

Closure Report

Sutherland Avenue Operations Site
Appendix C - Site Investigations
November 2000

CERTIFICATES OF ANALYSIS
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ATTACHMENT C1
AIR MONITORING
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4 AGRA

ENGINZERING 30284, SCLJUT NG

Client

AGRA Earth and Environmental Ltd.

AGRA Earth &

Environmental Limited

160 Traders Blvd.
Unit 4

Mississauga. Ontario
Canada L4Z 3K7
Tel (305) 890-0785
Fax (908) 890-114"~

Date: May 08. 2000

95 Scurfield Blvd.
Winnipeg, Manitoba R3Y 1G4

Page: 1 of |

Project Name : Centra Sample Tvpe: Air
Project No. WX 04785 Lab Ref.: F2000-0653
Contact A. Desgroseilliers Final

Polyaromatic Hydrocarbons

CERTIFICATE OF ANALYSIS

'Lab # Lab $2000-3539 | S2000-3540 $2000-3541 |
|Sample ID Blank 1-Elevator |2-South Sump| 3 - Exterior |
"Date Collected (14/04/00) (17/04/00) (18/04/00)
Unit (1g) (ug) (ng) ! (1g) |
. | MDL * i |
| Parameters i (ng) ,‘
; | !
Naphthalene i 0.03 <0.03 <0.03 <0.03 <0.03
| Acenaphthylene | 0.03 <0.03 <0.03 <0.03 < 0.03|
.Acenaphthene .' 0.04 <0.04 <0.04 <0.04 <0.04,
'Fluorene i 0.03 <0.03 <0.03 <0.03 <0.03
{Phenanthrene | 0.04 | < 0.04 <0.04| < (.04 <0.04
_Anthracene ; 0.03 | <0.03 <0.03 <0.03 < 0.03]
Fluoranthene 5 0.03 | < 0.03] <0.03] <0.03 <0.03
\Pyrene ] 0.03 <0.03 <0.03 <0.03 <0.03
|Benzo(a)anthracene | 0.04 < 0.04 <0.04 <0.04 <0.04
|Chrysene | 0.04 < 0.04 <0.04 < 0.04 < 0.04
iBenzo(b)fluoranthene 0.05 < 0.05 <0.03 <0.05 < 0.05'
\Benzo(k)fluoranthene 0.05 <0.03 <0.03 <0.05 <0.05
|Benzo(a)pyrene 0.041 <0.04 <0.04 <0.04 <0.04
lIndeno(123 cd.)pvrene | 0.03 <0.03 <0.05 <0.05 <0.05
|Dibenzo(ah)anthracene | 0.05 <0.05 <0.05 <0.05 <0.035
'Benzo(ghi)perviene : 0.03 <0.03 <0.03 <0.03 <0.03
\Surrogate Recovery :
{Naphthalene-d§ (%o) 74 | 75 84 84[5
-Anthracene-d10 (%5) 75 81 78 84
\Perviene-d12 (%) 77/ 71 82 86 |
Comments: Method NIOSH 5515 #G“Emw p,;q%
* 8 imi <
Method Detection Limit s /CHARTERED {h :

A L,

3 Sumari Funsni

T
= wl

Analyst: Tyron Wyton, B.Sc.

Cynthia Ridge, C.#hem.
Q.A./Q.C. Officer

Suman Punani, C. Chem.
Laboratory Manager
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2 AGRA

ENGINEERING GLO§A,

r

Client

SCLJTIONE

AGRA Earth &
Environmental Limited
160 Traders Bivd.

Unit4

Mississauga. Ontano
Canada L4Z 3K7

Tel (905 8220785

Fax 925) 890-1141

AGRA Earth and Environmental Ltd. Date: May 08, 2000

95 Scurfield Blvd.
Winnipeg, Manitoba R3Y 1G4

Page: I of 2

Project Name : Centra Sample Type: Air

Project No. WX 04783 Lab Ref.: F2000-0655

Contact A. Desgroseilliers Final

CERTIFICATE OF ANALYSIS

fLab # Lab $2000-3539 S2000-3539 S2000-3540 S52000-3540
rSample ID Blank 1 - Elevator 1 - Elevator |2 -South Sump {2 - South Sump
‘Date Collected (14/04/00) ) (14/04/00) (17/04/00) (17/04/00)
[Unit (ug) (ng) ! (ng) (ug) (ng) |
| | Front |r Back | Front Back ]
i . MDL~ | I i
! Parameters (ug) ! ! 4’
_I e’ I '
[Benzene J 0.5 <0.5 <0.5 | <05/ <05 <0.5 |
\ Toluene 05! <0.5 <0.5] <0.5 | <0.5 <0.5 |
Ethylbenzene 05] <0.5 | <0.5 | <0.5! <0.5 <0.5 |
[Xvlenes ! 2.0] <2.0] <2.0 ] <2.0]| <2.0 <2.0 |
H [ r ' H




& AGRA

ENGINEERING 3.0BAL 5T..° NG

Client

AGRA Earth and Environmental Ltd.

95 Scurfield Blvd.
Winnipeg, Manitoba R3Y 1G4

AGRA Earth &
Environmental Limited
160 Traders Blvd.

Unit 4

Mississauga. Ontario
Canada L4Z 3K7

Ter (905) 830-0785

Fax (905} 890-1141

Date: May 08, 2000

Page: 2 of 2

Project Name : Centra Sample Tvpe: Air

Project No. WX 04783 Lab Ref.: F2000-0655

Contact A. Desgroseilliers Final

CERTIFICATE OF ANALYSIS
[Lab# §2000-3541 | S2000-3541
]Sample ID 3 - Exterior 3 - Exterior
Date Collected (18/04/00) (18/04/00)
[Unit _ (ng) (ug)
] | Front Back
. Parameters (ng) J
Benzene ' 0.5] <0.5 | <0.5
' Toluene ' 0.5] <0.5 | <0.5
:Ethvibenzene 0.5! <0.5' <0.5
Xylenes 20| <2.0] <2.0
i | |
Comments: Method NIOSH 1501
Total Hydrocarbons quantified as Toluene
Total Hydrocarbons boiling point 36-126°C includes BTEX
* Method Detection Limit
4 £ . =%

Analyst: Tvron Wyton. B.Sc. Cynthia Ridge, C/Chem. Suman Punani. C. Chem.

Q.A./Q.C. Officer

Laboratory Manager
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& AGRA

AGRA Earth &
ENGINEEAING GLOBAL JOLUTIONS

Environmental Limited
160 Traders Bivd,
Urit 4
Missiasauga, Ontario
Canada L42 37
J T 9C3) 390-0785

Fax (905} 890-1141
Client : AGRA Earth and Environmental Ltd, Date: Scptember 8, 1999
95 Seurfield Blvd,
l : Winnipeg, Manitoba R3Y 1G4 Page: | of |
Project Name: Centra Gas Sample Type: Air
Project No., W3 04783.1 (2000)/AWWX 047832 Lab Refl: F99-1359/F99-1375
Contact : Allyson D. Final

CERTIFICATE OF ANALYSIS

rotynuclear Aromatic Hydrocarbons

0 |589907460 |
CHsample 1B ! 73
{ Parameters | (ng) |
Naghthalene 0.08 <0.08 < 0,08 <0.08 <0.08
|Acenaphthylene 0,04 <0.04 <0.04] <0.04 < 0,04
'Acenaphthene 0.08 <0.08 <0.08 <0.08 <0.08
" Fluorsne 0.04 < (.04 < (.04 <0.04 < (.04
‘Phenanthrene i 0.04 < (.04 < (.04 <0.04 <0.04
|Anthracene l 0.04 < 0.04 < 0.04 < 0,04 <0.04
Fluoranthene 0.04 <0.04 <0.04 <0.04] <0.04]
‘Pyrene 0.12 <0.12 <0,12 <012 <0.12
'Benzo(a)anthracene 0.04 <0.04] <0.04) <0.04 <0.04
Chrysene | 0.04 <0.04 <0.04 <0.04 <0.04
Benzo(b)fluoranthene 0.16 <0.16 <0.16 <0.18 <0.16
'Benzo(k)fluoranthene 0.16' <0.1§ <0.16 <0.16 <0.16
Benzo(a)pyrene 0,12 <0.]2 <(0.12 <0,12 <0.12
] JIndeno(123 cd.)pyrene 0.12 <012 <0.12 <012 <0.12
Dibenzo(ah)anthracene 0.16 <0.16 <0.16 <0.16 <0.18
‘Beazo(ghidpervlene | 0.08! <0.08 <0.08 <0.08 <0.08
| Sample Volume ; 501 430L, 221
Surrogate Recoveries _ i !
INapathalene-d8 (%) i a5 103 - 91 i 79
Acthracene-d10 (%) : 96 : 94 | 95 86|
Pervieae-d12 (%) | ' 85 97, 99 ; 86
Comments: Method: NIOSH 5515
* Method Detection Limit

t A EL o, =L

Acalyst: T. Wyton, B.Se. Cynthia Ridge. & Chem. Suman Punani, C. Chem.
Q.A./Q.C. Officer Laberatory Manager




@ AGRA

AGRA Earth &
l ENGINEEAING dLomay SQLUTIONS :

Environmental Limited
180 Traders Bivd.
Unit 4

Mississauga, Omang
' Cenada L4Z IK7
Tel (905) 890-0785

Fax (905) 890-1141
Client ; AGRA Earth and Environmental Ltd. Date: September 8. 1999
J 95 Scurfield Blvd,
Winnipeg, Manitoba R3Y 1G4 Page: 1 of |
Project Name : Centra Gas Sample Type: Charcoal Filter
Project No. WX 04783 Lab Ref.: F99-1359
Contact : Allyson D. Fina]

CERTIFICATE OF ANALYSIS

Mechi

. @S9y |

tUnie: il (ppmY T by

' Parameters (ppm) !

\r ‘ M i

Benzene 0.01 <05 <051 | <0.01 ’ <001 0.5

Toluona : 0.0] <0.5 <0.0] <001 | <0.01 | 50]

Ethylbenzene 1 0.01 <5 <0.01 <00/ | <0.01 100

Xvlenes | 0.05 ! <30 <0.05 ' <0.05 <0.05 100

‘ I 1
] |Sample Volume @) 2] 100 106 | 04 5

Comments: Mecthods: NIOSH 1500/1501 : Solvent ExL/GC/FID
I * Methed Datection Limit

- ==
Analyst: A. Raksit, C. Chem, Cynthia Ridgt, C. Chem. Suman Punani, C. Chem,

l Q.A./Q.C. Officer Laboratory Managsr
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Seepage of water from river bank. Trace sheen observed on water.

Note stormwater outfall to left of seepage.

amec®

Earth & Environmental Limited

CENTRA GAS (MANITOBA) INC.

SITE PHOTOGRAPHS

NORTH OF CENTRA GAS OPERATIONS FACILITY

35 SUTHERLAND AVENUE
WINNIPEG, MANITOBA

Drawn: N/A

Scale: N/A

Date: NOV/00

Project No.: WX-04783 Figure: C2




Test pit (TP1-99) at east side of Disraeli Bridge. Light green and beige material was observed on back wall

(south wall) of excavation

Excavation (TP2-99) of seepage point at east side of Disraeli Bridge. A pipe containing some water was

encountered

Earth & Environmental Limited

amec®

CENTRA GAS (MANITOBA) INC.

SITE PHOTOGRAPHS

NORTH OF CENTRA GAS OPERATIONS FACILITY

35 SUTHERLAND AVENUE
WINNIPEG, MANITOBA

Drawn: N/A

Scale: N/A

Date: NOV/00

Project No.: WX-04783 Figure: C3




Culvart Evaluation

Contractor: Ken Palsen Enterprises

TEST HOLE NO: TP99-1

Canlra Gas Backhoe PROJECT NO: WX-04783
ELEVATION: i
"AMPLE TYPE  [[lfswewsv uee [Jcurines x]spr Ecore [no recovery [ conT. sampLe |
BACKFILL TvPt [lfsentonne [Jreacraver  []][]stoucd [¢.Jorour JORILL CUTTiNGS [ JsanD _
= s [
— ] &lo = S
ao >=| = =€ =71
z | SOIL SIS comENs  Es |
= =i 4 T = o= =5 9
= = DESCRIPTION Sk 2 | 3
9 ATH VAPOUR LEVEL {ppm)# & by g =
200 400 600 300 7 ( ) -
p 0.0 TR /7| CLAY (topsoil) — high plasfic, damp fo p 0
- CH % dry, black, sandy, some stones and o
3 //] concrete rubble F
=10 | /7] CLAY (Fill) - high plastic, damp to moist, —-10
- % brown, silty FE = VD £
- % - coke and light greenish material at = 1-2]VC :
E 00 south wall of test pit at 1.2 m C_ 20
E ; / - pieces of coke at 1.5 m =11-3(VC -
- | CH / - pieces of coal/coke at 2.1 m F
- : / - wet with silt lenses below 2.3 m :
— 3.0 / —-3.0|
g % ; {
T % E
=Ll i S Test pit ended ot 3.9 m below grade. No e
B indications of liquid product or n
- naphthalene odour in test pit. Test pit N
{ F 5o backfilled with excavated material. -
[ E
g g
STIRLERE RN SN .
E"‘?U f_—?.':‘;
50 E-s.@i
: |
F 50 ,E-smE
: E !
E e ‘ E
100 | ~ioih . i_lq_ga
E :
: | :
:_11_0 i EH_N
; | ,t
B | |
P 0. | do s | 120
| i =
i | E
i . i { = |
| E 130 P ; | E-130i
ISnlal T T T . LOGGED 3Y: ASD COMPLETIOM DEPTH: 3.9 m i
AMEC Earth & Environmental Limited [pme CONPLETE: 62/ T1 /38—
[ Winnipeg, Manitoba Fig. No: C4 Page 1 of 1 |
G0/ TT/72 03:47 A0 (CLO_LWAA] SR




Riverbank Evaluation

Contractor: Paddock Drilling

TEST HOLE NO: TH2K-1

Cenlra Gas

Orill Rig: Acker 53

PROJECT NO: WX-04733

Auger: 200 mm HSA

ELEVATION: 222.48 m

[IllilillllllIII|IIIIIIIIIII]lJlIiIIIIIIIIIIIIIIII‘IIIIII.IJIIIIIII

SAMPLE TYPE  [llsweley Tuge [ Jcumings Dspr Ecore [N recovery — [[JcoNT. SAMPLE

BACKFILL TYPE [lfsentonrTe [Jpeacravel  [[]]JstoucH [ Jorour CZJORILL CUTIINGS [ ]SAND |
— (=] = I frin E |
= o) el =<t i
E o |2 SOIL Clo|  COMMENTS  |2< 3
: Z DESCRIPTION =k 2% |
@ ATH VAPOUR LEVEL (pgom ] | 2 2
200400 600 = !
S ANEEE SILT (fill) - low plastic, moist, loose, o
= dark grey to black, clayey, sand and 1-1|NC —222.0)
C 7 A\gravel f NC : _
E 1.0 / CLAY - medium plastic, very moist to wef, 1= F
- 4 soft, dark grey to black, silty, sandy NC - e
: CLAY = Tow plasfic, moist, firm, dark i s =
E 20 grey, very silty, trace fine grained sand > o
- / - thin organic lense at 2.36 m NC 2208

E 50 A - thin fine grained sand 'zase - - :
: /= stones at 3.5 m ! ke = 219.0]
: 2D CLAY = highly plastic, moist, firm, dark o P E
— 4.0 030 grey ' NG c ‘

: - thin silt lense ot 3.6 m bl -
- % SAND - poorly groded, fine grained, wet, 1-9 :—Z1B.DI
E sg loose, dark grey, I : g
' CLAY - medium piasiic, moist, firm, grey, - |
silty E-217.0f
End fest hole at 4.9 m below grade. ¢ |
5.0 Seepage and sloughing occurred. Test hole c '
backfilled with benfonite and auger .
cuttings. T

[
s
L)
(]
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2l
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i
i
3

ra
o
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Rivarbank Evaluaticn

Contractor: Paddock Drilling

TEST HOLE NO: TH2K-3

Cenlra Gas

Orill Rig: Acker S5

PROJECT NO: WX-04783

Auger: 200 mm HSA

ELEVATION: 222.44 m

SAMPLE TYPE

s ey Tuse

[ Jeurmings

[]ser Hcore

([[]no Recovery  [JJcont. sampLe

BACKFILL TYPE [lsenionte [ ]reacravel  [I[[]stoucH [ Jerour PZJORILL CUTTINGS [ |SAND
= & J |2 = | =
£ o | SOIL SE|  COMENS 2o E
= = |9 , &l =5 =
: | DESCRIPTION 33 2E
@ ATH VAPOUR LEVEL (pgm}t A | 2 | =
20400600 =
2. 00N // CLAY (fill) - dark grey, frozen, silt and c
- al ravel 3-1[NC —222.0|
S 4 ! T Ine E
Eotg Proid ool SL-¢l77] CLAY (fill) = low to medium plasfic, | _3-2 » :
2 \moisi. soft, dark grey and black varves, : E 2210
- silty, trace organics 3 -
- CLAY (fill) = low plastic, very maist, 1 1L :
- soft, darw grey, silty, trace sand and 3-4 =
- : gravel, thin sand lenses throughout, trace <+ ITC —220.0
: CL 771 fibrous organics throughout (rooflets, 3-5 F
5 / wood) 41 |IC -
- - frace stones and small wood fibres at 3-6 E 2100
: 2.0m v .
- - slones at 2.4 m 3-7 -
2 - pieces of wood at 2.7 m, 3.1 m, H13-8|Ne 2
- %%]13.4 and 3.5 m (sfrong edour) - F-218.0
: sP %@% - very sandy 3.6 to 4.2 m il -
— 5.0 e Ui~ piece of glass and coal gt 4.1 m E NG -
/A SAND - poorly graded, fine grained, losse, —10 9
C : CH /\fef, dark grey to black 54 NC T
. i - faint odour below 4.8 m NC 2
- TIL ER | CLAY — highly plastic, moist, firm fo 3-12 : i
By Tl L soft, dark grey F216.0
- - brown below 5.7 m u
7.0 SILT TILL - soff, wet, clay and gravel ] -
. End test hole at 6.4 m below grade. E
c Seepage and sloughing sceurred. Test hole £-Hal
E backfilled with bentonite and auger - '
E cuttings. n ‘
: —214. 0{
T LANENIREEE ] - 1
2 f—m.oi
E il dfabe g hesdlin = 2120
S L E
- Foo
= [—21I 31
: ' | E |
— 2.0 [ ! }l ' E
. | f | E2tag)
F 30 i' I | ] | g

AMEC Eartk & Environmental Limited

{LOGGED 3Y: ASD

COMPLETION DEPTH: 5.4¢

{REVIEWED 3Y: HOP

[Fig. Me: T8

COMPLETE: 10/01 /G0

007 11727 09-538M [CLO_LA]

Winnipeg. Manitoba




Riverbank Evaluation

| Contractor: Paddock Drilling

TEST HOLE NO: TH2K-5

Cenlra Gas

Drill Rig: Acker SS

PROJECT NO: WX-04783

Auger: 200 mm HSA

ELEVATION: 223.28 m

SAMPLE TYPE  [ffsweLay Tuse

[ Jeurmings

[]ser Hcore

[I]no recovery  [[]cont. SampLe

BACKFILL TYPE [Jllsentonite

[ ]pEa cRaveL

[IMstoucs [ Jorour

CJoRiLL curmings [ ]saND

[
] L T
G 2 Q &2 _ -
£ " SOIL FIS| COMMENTS z
5 Z @ SE 5 |
z Z DESCRIPTION Tt =
9 ATH VAPOUR LEVEL (ppm)# & = =
200 400 600 300 o [
E o 3 =y GRANULAR (fill) — well graded, sand and syl
g T : 223.0]
= o\ gmvel, loose, frozen, silty, stones, —15-1|NC -
: Rg |
- piece of coal at 1.8 m :
E 1.0 {9 L Ine
é s T e || oo
E qb"qL 2md TC ; E ‘
— 2.0 | QPQP ::Z_',:E ]
_ 7\l 5-4 o | o ]
C 4 Ve 2213
: [ CLAY (7ill) — low plastic, wef, soff, dark - =
. v ’| grey. sandy, silly e
E CL [ - liguid coal far residue from 2.4 o 4.0 1 1S THE [
: /. 5-5 - zoo|
; 7 - piece of wood at 3.6 m "5 . TC ~§ [
p o /7| CLAY - medium fo low plaslic, moist, firm, |]|> NG g -imd
- o / dark grey, silly » el T ‘
g a—a? S
— 5.0 11 1 F !
4 _ tiel E213.9)
. - fine grained sond lense i 5.3 m 2 INC - !
5 o ?%,, SAND - dark grey, wet, fine grained sand, 510 -
[ 5.0 idis  Nioose [ L INe E
2 / CLAY - medium fo low plastic, moist, grey - —217.0
- 7 : 511 -
- (/ o brown, silly, soft AL NG C I
E o | © | cH / CLAY - highly plastic, moist, stiff, clay 12 - i
E L Gethwith silt til ipclusions throughout 1 I :—:.s.:!
N N0 S0 0 . W T I \SILT TILL - light beige, dense, gravelly /] F ‘
- End fest hole at 7.3 m below grade. E
— 8.0 Seepage and sloughing occurred. Monitoring -
- well inslalled. —215.0!
- =
Sy - g
: 2140
5_10‘0 ...... 5 :
2 E213.0]
E— 1.6 é |.
E ’ F WERY
C | t }
F | E
12,9 ‘ Ll | i E
| 5 i f | Ir I o
o | . 1] E
E 555 | - | | Llr
SN —— . |LOGGED 3Y: 45C COMPLETION DEPTH: 7.32 m
| AMEC Eerth & Environmental Limited =nm s — COMFLETE: T1/91/50
Wmmpe,flf, ?\'Ianiteba IFig. No: £10 Poce | of -

7 11722 T9:2AH (CLO_THIAT
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Riverbank Evaluation | Contractor: Paddock Drilling TEST HOLE NO: TH2K-7
Cenlra Gas Orill Rig: Acker SS PROJECT NO: WX-04783
Auger: 200 mm HSA ELEVATION: 223.68 m
SAMPLE TYPE  [lswewsy e [ Jcurmings [x]spr FJcore [[[Ino Recovery  [J[]cont. sameLe
BACKFILL TvPE [facnionne [Jeeacrave,  [[]]JstoucH [¢-Jorour D JoRiL cuttings [ JsaND _'
—_ = oo = =
@ o =% < =
£ o |2 SOIL Gu| MBS S E
E - (V] | oo =3 ’E
=] z DESCRIPTION EE | S |
9 ATH VAPOUR LEVEL (ppm}o A | 2} =
_200 400 600 = |
E 00 77| CLAY (fill) ~ black, scrd, gravel, glass, NC ]
E b d o b : /| rubble, stones g
| I S T a 2230
E 10 ffoo dio By 2 ;;}_/’ L e - |
= R z IooLa g L | 7-Z|! e
s Rl /. 4lC |
- * ML SILT (fill)~ very moist, dense, light 1 > Ve 2220
F20 | -, qorown, trace stones, faint odour fl i E
= 2 @ SAND - poorly graded, fine to medium B C i
; | 5P s o ve N
- t grained, wel, loose, black, staining and E ‘
5 2,231 odour 7-5 :_221’0J
F o /|- visible cal tar 2.1 to 2.9 m { C (N0 ve) E
C oL 3 « 76 E
C // wood at 2.6 m F
E <4 CLAY = low plastic, molst, firm, dark H [C(NO V) F-220.0,
F 40 qrey, silty HRi7z-; F i
- - very sandy frem 3.0 to 3.3 and 3.5 1o J_ H |C (NO VC) E |
- 3.6 m 7-8 E vl
; CLAY - low plastic, soft, wet, dark grey, L INe S
— 3.0 ilt r ;
sy ; 7= u i
) cL / = moist and firm below 4.6 m e E |'
5 = thin organic layer at 5.2 m - 2182
F 6o | = very sandy, wel and soft af 5.5 {0 5.9 m =1 2
- Zland ot 6.7 1o 7.0 m 1 A E
- 7=11 C '
; NG 21720
E 70 7=12 NC B !
o " 7 CLAY = highly plastic, firm, moisl, olive I Lk s o
C /) brown, silly HiNC . i
= T —1R N
: TLL B SILT TILL - light beige, dense, gravelly, 1 IZE EL
8.0 \damp | E |
b e B f 2 L End fest hole af 7.9 m below grade, -
g ' Seepage and sloughing occurred. Test hole :_215_01
E g0 | backfilled with bentonite and auger C |
- E |
: b siad
;—10‘0 ----- E [
e b oo | E |
- | E134!
— 1.0 |- | ] f £ l
- ' | | C i
g i N 3
= I | i | E'_:':."
[ 120 L ; f | I
| ! -
; ,“(]| i r ! | i E‘:‘Il.:'
- {LOGGED BY: ASD COMPLET'OM DEPTH: 7.53 —
AMEC Earth & Envir m1mema1 Limited mmimm CONPLETE: T1/07/55
“ﬁnmpe.t-_ Manitoha 179, No: C12 | Ozge T of !




Rivarbank Evaluation

Contractor: Paddock Drilling

TEST HOLE NO: TH2K-9

Cenfra Gas

Drill Rig: Acker S3

PROJECT NO: WX-04783

Auger: 200 mm HSA

ELEVATION: 223.738 m

SAMPLE TYPE SHELBY TUBE

L JCUTTINGS

DJspr = CORE

[[[]no Recovery [ ]conT. saupLE

BACKFILL TYPE [Jffsentonire [ Jpea craver  [[[Jstouen [s-Jorout [JoriLL cutiines [ |saND
—_ 3 &l E
& == =
= o |2 SOIL = 5| COMMENTS =
5 = 18 i alz =5
£ = DESCRIPTION SE: 1
@ ATH VAPOUR LEVEL {ppm)4 & 3|2 = |
200 400 600 300 '
e i ZLCLAY (fill) - black, stones, gravel, nc
E ;/ rubble and brick, frozen i
s oH [ 4 223.0]
B pA H[C(NoVE) = |
E z)/, 9-7 e E !
- // CLAY (fill) = medium plaslic, moist o 4 |TC i aded
- wet, soft, dark grey fo black, hydrecarbon 9-3 LLE
g “ ? odour 1 EE
5 7/ - fibrous organics af 2.1 m 9-4 2210
- == tlack, stalaed with visibls prodast and H e 5 E |
- cr-cu/\viscous coal tar between 2.4 and 2.9 m i g5 HE .'
2 7/t CLAY = medium fo highly plastic, moist, i I S
- SP Y% Y soft, dark gray, very silly, trace fine g ' F:zo.ol
3 /. Jigrained sand seams F
. /)\SAND ~ poorly graded, fine grained, wet, )7' NC OF
: /|\dense, dark grey b F i
= CLAY - low plastic, very moist to wet, 1 1L /7;
oL firm, grey, very silty 9-8 A F
- - sofl, wet sand lense at 5.2, 5.3 and 41 INC ok
F % from 5.8 to 5.9 m 9-9 ./{'/5-213-35
- i 1 S 77
2 % @-1d A i
- B CLAY - high plastic, moist, stiff, grey, i i t:g //__/:—2”3
— ~.| CH 3 4 9-171 7L
- Zvarved with dense, damp silt lenses [_ INC
: CLAY - high plastic, moist, stiff, grey, I = -
f silt fill inclusions E 2160
. SILT TILL - beige, dense, gravelly ! -
- End fest hole af 7.3 m below grade, B
- Seepage and sloughing occurred. Monitoring £
E well installed. 2182
: =214
:_ 10.0 {05 E
3 | E-213.3
—11.0 | ‘ f =
E ‘ | r : ERYEP
—12.0 _i ; ' -
: | | | | :
" e 1 s

AMEC Earth & Environmental Limited

LOGGED 3Y: 45D

COMPLETION DEPTH: 7.32 m

REVIEWED BY: HDP

Fig. Meo: Zi4

COMPLETE: 13/0° /30
| Page * of

07 TT/I% Q9:55AMN [GL0_THOAT

Winnipey, Manitoba




Riverbank Evaluation

Contractor: Paddack Drilling

TEST HOLE NO: TH2K=11

Cenlra Gas

Drill Rig: Acker 3§

PROJECT NO: WX-04783

Auger: 200 mm HSA

ELEVATION: 222.55 m

§07 1122 09:56AM (GLO_CHIA]

SAWPLE TYPE  [lfsvewsy Tuse [Jcurtings DX]spr Hcore ([[]no recovery  [[[]cont. sampLe
BACKFILL TPt [ffsentonrme [Jreacravee  [[[]Jstouc [a-Jorour [ ori curtines [ ]sanp ;
T 8 &2 ~RE-%
£ s | = SOIL 5| COMMENTS [« Z
5 517 &z 5 5
= = DESCRIPTION K e
Ml A R il £ =
o8 T /I CLAY [fill} - black, loose, wet, soff, NC |
g " some | and sand -
E - some gravel and san o =22
1.0 74 =
- Z ve =
- ’7 CLAY - medium plastic, very moist to wet, :[11—2 E-221.0]
. /] firm to soft, dark grey, very silty and E
S / sandy L ve o
z - very thin pieces of wood -3 e
¢ (NO VC) S
. / = 2 mm lense of liquid coal tar resdidue ™ it
58 L / in a rredium fo coarse grained sand lense [ F |
B / at 1.7 m 11-5 :
2 M / = 25 mm of liquid coal tar residue in q e Egggl
- ; medium to coarse grained sand lense at 2.1 9k . E
— 4.0 m = ]:
‘ / - very sandy, wel, soft from 3.0 o 3.3 m, [ |TC F— |
- /// from 3.6 fo 4.1 m and at 4.5 m 1= E 218,
: e T
5.0
4 1-3 E
) b 4 S
: sP [»34 SAND - poorly graded, medium To fine b ch A2
- "y i ' _ 1
- 50 %Ehr:;[::g;lﬁei, dense, small bivalve shells b e E
- CH / CLAY - highly plastic, moisl, very stiff, =1 E_m_-;-
- / dark grey i "] NC £ |
70 /1 - brown, frace stones and silt inclusions 1 1 c
E L | ™ P below 64 m
: : ' SILT TILL - wel, light beige, dense, 2153
E 5.0 gravelly E
- End fest hole at 7.3 m below grade. E
- Seepage ond sloughing oceurred. Test hale = arga
3 backfilled with bentonite and auger F
:_g_g ....................... cuﬂTngs. E
il L
e :
; Sy
12, g
. | -F— 23
E 130 ! | F
AMEC Tarth & S : , b o] (~OGSED 3V: ASD COMPLETION DEPTH: 7.32 m
AMEC Earth & Environmental Limited gttt SONPLETE: 13/61 /03
‘e"finnipex_v, Manitoba Fig. Ho: C16 Page 1 of 1




Riverbank Evaluation

Contractor: Paddock Drilling

TEST HOLE NO: TH2K-13

Cenlra

Gas

Drill Rig: Acker SS

PROJECT NO: WX-04783

Auger: 200 mm HSA

ELEVATION: 222.52 m

SAMPLE TYPE -SHELB‘{ TUBE

&

CUTTINGS

Dx]ser =Jcore

[I[]No gecovery

(Jcon. sameLe

REVIEWED BY: HDP

MPLETE: 14/01/00

'Fig. No: C18

|
!
| Page 1 of i

BACKFILL TrPE [fsentonite [-]Pea GRAVEL  |]]]]stoucH la- JoroUT CoRiLL curtings [2]sanp
= | __
—_ Lt < -
= 2 o= 2 | = |
£ o |2 SOIL Dol comENs S E
B |t —I| & =35 '
= = DESCRIPTION 52 = 2
9 ATH VAPOUR LEVEL (ppm) & A 3| » 5 | 3
200 400 600 300 = ,-
L1 EE L3 /) CLAY (fill) - highly plasfic, soft, dark NC E ]
g \ % grey to black, sand and gravel i ;_22?__.0i
g o) cl / ¥ ._4VC |
E oo 13-2 = |
- - % H>74C (No ve) :
a / = grass and wood af 1.2 13-3 E 2214
- /1 = trace of liquid coal tar of 1.5 m 1 -
C- 2.0 / CLAY = low plastic, moist, soft to firm, i £
C dark grey, very silty NO V E ‘
= /| - fibrous organics at 1.8 m "' ¢ (o ve) 2200
E /) - very sandy from 2.4 o 2.6 m and 2.7 La B
o L9 m +H I E
- ~71 - oxide staining at 2.7 m g F o100l
E 5B ¥ &NO VC) E |
40 |- e 13-7 E J
- End test hole af 4.3 m below grad. 28,0
- ! Seepage and sloughing occurred. Test hole
50 |- backfilled with bentonite and auger
' cutlings. i
c F-217.01
60 E |
: |
i £218.0)
E 5 [ttt E |
: E_ |
£ L '—zis.ai
E3p o s i e it E [
;—9.0 F ,
C £ :
E ............ [_213,:l
- '_ |
g E |
— 10.0 | r
g | E
E [Py Il E212.9]
E 1.0 | E
s | I
- |' | 'r'r:—I'l.,
120 | | E
| : i i‘!w\q
F - | 0]
, . O Fhagecs | I ;=OGGED BY: 450 COMFLETION DEPTH: 4.297
( AMEC Earth & Environmental Limited &= - .

6711722 09572 GL0CROAT

Winnipeg, Manitoba



Rivarbank Evaluation Contractor: Paddock Drilling TEST HOLE NO: TH2K-15 |
Cenlra Gas Orill Rig: Acker SS PROJECT NO: WX-04783 ]
Auger: 200 mm HSA ELEVATION: 222.54 m |
saMPLE TYPE  [lsvewsy s [cumings et Hcore [T[INO RECOVERY | J]JCONT. SAMPLE
BACKFILL TvPe WBeNionte [ eeacravel  [[[]jstovon - Jorout DRI cutiings [ Jsanp
! =
= Lo = o
— o a.| O e E
o > = - ——
£ o |2 SOIL | coMENTS  [Sa 3
& > | o =
d 2 DESCRIPTION = 3 = | o
@ ATH VAPOUR LEVEL (ppm)4 A ol “ 25 o
200 400 600 300 _ =
2 EREES EEE /| CLAY (fill) ~ low plastic, soft, wel, dark c
: % grey, very silty e :_ 2229
E 0 | | = very moist and firm below 0.8 m 15-1 -
E /| - black pieces of wood at 0.8 m - =
E peebieded i - thin lense of liquid coal tar residue Ve F-221.0
2 oL b7 at 1.1 m, 25 mm thick in a varved silt 15~ s
— 2.0 s lense Ve E
: - liqui i 15-3 :
C liquid coal tar residue at 1.5 m in a 40 e (NO ve) -
- mm coarse sand lense 220,
= : . - 15-4 2
Fad bl it duio | - faint product sheen in a 1 mm thick fine I .
i grained sand lense at 2.1 m B
- 15-9 -
B 71 = pieces of wood at 3.4 m —219.0
. = very sandy, soft and wet from 3.4 to 3.5 | -
— 4.0 .- o | :
: End test hole at 3.7 m below grade, 3
- Seepage and sloughing occurred. Test hole T
[ 5.0 backfilled with bentonite and auger .
cuitings. -
- 217.0
C 5.0 :
- E—mof
E 79 E !
9 E
E 80 _
Ezu.cf
E |
C 9.0 tz |
b e 5_21 34l
100 :
E % RN | B
: e
11,0 £ |
: s
E ‘ ‘ EL ! -
F 198 ' E i
_ E oo
E I , t 210 J!;'
F 3.0 i | E 5
AME? Farbh O oo ] T LOGGED 3Y: 45D COMPLETION DEPTH: 3.66 = |
Winnipeg Manitoba Ifig. No: C20 Page 1 of 1 |

07 11 /72 U9:57AH {CL0_CAGA]




Riverbank Evaluation

Contractor: Paddock Drilling

TEST HOLE NO: TH2K-17

Centra Gas Drill Rig: RM-30 PROJECT NO: WX-04783
Auger: 200 mm HSA ELEVATION: 228.04 m
SaMPLE TyPE  [lfswelav e [Jcumings Dse1 Hcore (IJNo recovery  [JJCONT. SamPLE

BACKFILL TYPE [Ilfsentonire [ “IPEa GRAVEL

IMTT]stoucH [a. JoRoUT

D7JoRILL cuTiiNGs [ SAND

Yinnipeg. Manitoba

[LOGGED BY: ASD

|
COMFLETOM JEPTH: 915 m

IF7g. No: €22

COMFLITE: 21/03/ 80

Foee 3

of 1

L 120 D9:5EAM (GET_EHTa)

| ——
— Lot
G g Q s2 =
B o | SOIL =S| COMMENTS z
z - DESCRIPTION =l 5
@ ATH VAPOUR LEVEL (opm) & A D21 o
- 200 400 600 300 > ( |
p. F CLAY (fill) = medium fo highly plastic,
C . % damp, brown to black, frozen, fibrous i 7-1YC
C ‘ 'CH/ organics, some rocks and gravel
f_ 10 | /A ;obiinge and light green material at 0.9 to 7.4 EE
_ / - pieces of cool and metal slag at 1.2 m {]:'7‘3
E i / CLAY - highly to medium plastic, moist to
E % damp, firm to sfiff, brown, silty, trace
3 / sand, occassional fine sand lenses (<0.5 NC
: / mm thick) I,M
— 3.0 / = small pieces of coal and shells between
- / 1.7 and 2.1 m below grade
o % = firm below 1.8 m NC
F — very moist below 3.0
— 4.0 / s 17-5
- - soft to firm below 3.5 m
- % - grey below 3.7 m ’;_5\!6
- % - few small shells 4 1o 4.3 m g
— 5.0 - naphthalene odour below 4.3 m
C]‘CH% - black staining 4.3 to 4.6 m -4 Ve
- % - liquid coal tar residue belween 4.9 and
: 5.6 m
:_*5-0 i / r
; % - zones of poorly graded, fine II?—S "
: / arained, wel, grey sand, acproximately 75
5 / to 150 mm in thickness at 6.1, 7.8, and ; E o
-2 / 8.4 m below grads 7-1q¢ (NO ¥C) =
- / C (NO VC) -
: % 7 C
- 8.0 % | —220.2
s % ¢ (NO VC)
F 90 | é IH E ot
x End test hole at 9.1 m below grade. :
= T Approximately 2.4 m of sand sloughed info C
F bottom of test hole. Monitoring wall | 2
— U‘U ......... . i . o _.-,18:
C installed. E *
E—H.G : ‘ ‘ j ‘ j E._':n':
| ]
T | | L L Eres
| | L]
E | :
1 !3,3| i | L] £




Rivarbank Evaluation

(Contractor: Paddock Drilling

TEST HOLE NC: TH2K-19

R |

TTTT

Cenlra Gas Drill Rig: RM-30 PROJECT NO: WX-04783 '
Auger: 200 mm HSA ELEVATION: 226.239 m !
SAMPLE TYPE  [fsvecey Tuse [ Jcurines Rser Hcore [[JNo Recoverr [ TJCONT. SAMPLE |
BACKFILL TYPE [ilsenToNITE [-Jpeacrave  [[[[JstoucH [a. Jorour U7JoRiLL cutrines  [7]sanp
il ] Ly = ~
— S ol o = E |
a >=| = - -l
£ g |2 SOIL Blo| comens B4 E
— D | a5 = T |
= z DESCRIPTION SE: 2 (3 |
e me | |” L 2|2
F 00 S % CLAY (fi]l) - medium to high plasficity, 5_225.0['
- / moist, firm, brown, some gravel, some 2
- 5 CH/ rocks, some red brick a
F-1.0 | e ™ = light pink and green material at 1.8 m C
- % . C 2950
g . . =l19-1 :IE
21 J ] S N O S R U CLAY (fill) - highly plastic, moist, soft, c
s % silty, brown, trace sand 143 —224.0
b / - small piec of blackened wood at 2.7 m F
i . / = wet, very sandy af 2.6 and 2.9 m E j
E - % ~ firm below 3.0 m E o3
E 1 i % - grey and black staining, sheen between  AJ19-3YC F |
40 / 35and 43 m - |
- /A\— piece of blackened wood at 4.3 m Ve :—222.0‘
- % CLAY - highly plastic, moist, firm to :[19—4 3 1
- / soft, grey, silty C |
— a3 % - thin (25 mm) zone of black staining, F
, / hydrocarbon odour af 4.6 m Ty
- / a19-5NC o
s % |
; % 2200
- oH / NC =
s 13-4 . |
: % I —219.0]
é 7 o
feng blSedaduudabadin 3 / - plece of wood at 7.8 m NC -
= / - very sendy and wef from 7.9 to 8.1 m IIS-? —21B.0
- % - firm below 8.2 m E |
- / - piece of wood at 8.5 m | = J
= (o very sandy, grey,wet from 8.7 088 m | 1 [ye ~ 0
. % %) SAND - poerly graded, fine grained, wet, 19-5 :"217"i
: SP ﬂg grey, silly, some clay J | .
3 oy - root at 9.1 m | £
- ¢4 771 CLAY = highly slashic, firm, moisl, grey. | | NG | E21s0
- ;:; \silty 11 s ‘ : i
: ML S840 SILT TILL - wel, Tight beige, sandy, 15 -
= | gravelly I l B e
z , | (End fest hole at 11.0 m below grade. | ! P ET
F || Sespage and sloughing occurred. Test hoie | -
F 120 -1 backfillec wth bentonite and auger I -
cuitings, ' = T

AMEC Earth & Envir

onmental Limited

Winnipegs, Manitoba

LOGGED BY: 43D

|COMPLETION CiP7H: 15.68

n

=

REAEWED 8Y: =37

JCOMF_IT£: 20,703,/ 30

Fig. No: 024

| Poce 1 o ¢

O 11/ TheEan 0 CREAT




Rivarbank Evaluation Contractor: Paddock Drilling TEST HOLE NO: THZK-21
Centra Gas Drill Rig: RM-30 PROJECT NQO: WX-04783
Auger: 200 mm HSA ELEVATION: 227.143 m
SAMPLE TYPE  [MMlsHesy tuse [ Jeurmnes Dser E=core [TINo recoverr [ ]cont. sampLe |
BaCKFILL TYPE [Jlfsentonne [Jeeacravel  [[[TJstoucH [a- Jorour [ JORILL CUTTINGS [, |SAND |
= wl = e
—_ S = o2 . = E
£ o | = SOIL Dla| comMENS Sl 3
= =) | N 3 ot =5 =
= = DESCRIPTION = 2 | =
wEEE] 7 Ak
AGHIRS 7 CLAY (fill) - medium fo highly plastic, | i-'C C2270
: / moist, brown, stene and gravel, fibrous Ve -
; 5 / organics, pieces of coal and metal , E
5—1.0 " C”Z - light pink and green material 1.2 to 1.5 A=z - o
3-2-0 % 225.0
- 7 : — NC T
3 % CLAY - highly plastic, moist, soft, brown, - E
C silty h - '
T / NC .
% 21-4 : 2240
; % - very moist, grey below 3.5 m NC |
E - firm below 3.9 m 21-5 | |
: e o % 22331
- % very sandy, wel, grey, silty 4.6 to 4.8 m I21-5«VC !
—5.0 - sheen below 4.8 m, trace liquid coal tar NO VC) ol
_ % residue 4.7 to 4.9 m Izi_;’ E J“'OI
- /7] = thin organic layer af 5.2 m h1-g Ve |
E & = very sandy 5.3 to 5.4 m and 5.6 fo 5.8 m E f
- / frace sheen ot 5.8 m NC 22101
- % CLAY - highly plastic, moist, firm, grey, :[21-9 E i
: silty E .
= E
7.0 / - rootiets ot 6.3 m o
- % - very silty, below 6.8 m | o NC E 0
5 i / =19 -
-0 / s I :
- / 3ot 219,01
- / - fibrous organics at 8.2 m -l- c |
F / s TR -
o 1-12 R i
i / E-218.1
- End test hole at 9.2 m oelow greds, - !
- Seepage and sloughing occurred. Tesl hole C !
F ool backfilled with benlonite anc auger E g
E cuttings. 2173,
5 | o
Eie Pl =218
& | '_-
STy | E—‘ 5.0
E5
= ' =
E 153 ?- 5 ;
. L ~ LOGGED 3Y: ASD COMPLETION DEPTH: 9.15 m
NEC Earth & Environmental Limited reme s COWPLETE: 70/3%/5 |
Winnipeg, Manitoba Fig. Ne: C2 Page 1 of 1 |

T 1122 09:59AM GLO WA}




Sl "‘ \ B s 3k “#,r

Liguid coal tar residue observed at end of split spoon sampler.

SITE PHOTOGRAPHS
ame& NORTH OF CENTRA GAS OPERATIONS FACILITY
35 SUTHERLAND AVENUE
Earth & Environmental Limited WINNIPEG, MANITOBA

CENTRA GAS (MANITOBA) INC.

Drawn: N/A Scale: N/A Date: NOV/00 Project No.: WX-04783 Figure: C28




A sheen was often evident on the outside of contaminated soil samples when the split spoons were

opened

Hydrocarbon sheen and quuid coal tar residue as seen on a saple btained from TH8-2K.

amec®

Earth & Environmental Limited

CENTRA GAS (MANITOBA) INC.

SITE PHOTOGRAPHS

NORTH OF CENTRA GAS OPERATIONS FACILITY
35 SUTHERLAND AVENUE

WINNIPEG, MANITOBA

Drawn: N/A Scale: N/A

Date: NOV/00 Project No.: WX-04783

Figure: C29




o —

DISRAELI STREET

u V\
APPROXIMATE SUMMER WATER 4

LEVEL (ELEV. 223.6m)

-

o

2

m

g

- m

-
\
" o ﬂ,@@x/ e
\ A\Oﬂ/OvaO///

il o mroé.omw\l\@ g

CHAMBER —~_ —

e

\ \ M _ 5
DISRAELI BRIDGE \ “ _ cr s 7
e s LS g
/._é EN GAS TH2K-17 /&.
TANK AND TAR 2243 m TH2K-5
IN EXCA' N <=, 2236
FOR PIER NO. Nid
JUNE 19 ) e M T
MW28B A as—o L
MW 14 s smsesian S 3;!5!;
225.6m - e S
e — GhS —— Y
\...emll..%l\ﬂ.ﬂcmpr GAS PIPELIN ,mw \w m/
i =l
i L
o 3 Y
)
L
('
OPERATIONS BUILDING
(PRIOR TO ELEVATOR ADDITION) H M”MLHWM”NHPME_HMMM”HMZ
Ay
GROUNDWATER CONTOUR PLAN
WELLS SCREENED AT APPROXIMATELY 5 m DEPTH
CENTRA GAS CENTRA GAS OPERATIONS FACILITY
35 SUTHERLAND AVENUE
WINNIPEG, MANITOBA
Drawn: EET Scale: 1:600 Date: June/00 Project No. : WX-04783 Figure: C30 )




B

TH7D

T ———— . %.._.INC
A

.Lr. MONITORING WELL LOCATION

4~ TEST HOLE LOCATION
. — CROSS SECTION

CENTRA GAS

L

Drawn: EET

Scale: 1:600

Date: June/00

Project No. : WX-04783

Figure: 31

CROSS SECTION LOCATION PLAN
CENTRA GAS OPERATIONS FACILITY
35 SUTHERLAND AVENUE
WINNIPEG, MANITOBA




BH-06 . |
230 — MW22 gﬁm@ 230
] cranuLa L i e 172K e
p == v | e I—
\\ . = 228
MIXED FILL . FINE SANDY SILT 7 “
WITH FINE SAND | g - — f— 22T
: INTER BEDS A \“\
- IFINE SAND _ " | (CLAYEY) ‘ — — 226
el i — ==
[ = " ===3
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