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1.0 INTRODUCTION

As requested by Mr. Tat-Liang Cheam of Nejmark Architects on behalf of the Canadian Tire
Corporation Limited, AGRA Earth & Environmental Limited (AEE) conducted a Phase llI
Environmental Site Assessment (ESA) of the property with the street address 1655-18th Street
in Brandon, Manitoba. The legal description of the property is outlined in Manitoba Certificate

of Title #146264 (Appendix F).

1.1 PROJECT BACKGROUND

The source of contamination at the site is a former petroleum refinery that was located on the
site and to the north. Geokwan Environmental Limited performed a Phase |l ESA at the site in
1990 and subsequently installed a Vapour Extraction System at the site in 1991. AEE then
performed a Phase Il ESA at the site in September 1998 with the purpose of determining the
extent of contamination at the subject property, in the vicinity of the proposed locations of
various expansion/construction options and recommending a preferred building location, and
possible remediation and/or site management requirements associated with the building options.

Further to the information supplied by the Phase Il ESA, Nejmark Architects requested an
additional investigation (Phase Il ESA) to meet the following objectives:

J Determine the degree of contamination in two areas of the site where present
information is lacking, and determine how future development of those areas

would be affected by any contamination (particularly remediation cost).

. Clarify the extent of contamination within the building footprint of Option 3D.

1.2 SCOPE OF WORK
The scope of work with respect to the field investigation was proposed as follows:
> Drill 15 test holes (TH), five in each of the areas of concern.

> Install 5 monitoring wells, 2 within each of the north-central and south central areas and
1 in the building footprint of Option 3D.

> Submit seven soil samples for laboratory analysis of the hydrocarbon parameters
benzene, toluene, ethylbenzene and xylenes (BTEX), total volatile hydrocarbons (TVH)
and total semi-volatile hydrocarbons (TSH).

> Submit a report which summarizes the findings of the subsurface investigation.

& AGRA Earth & Environmental

ENGINEERING GLOBAL SOLUTIONS



WX-04612.3
November, 1998
Page 2

Canadian Tire Corporation Limited
Phase lll Environmental Site Assessment
1655-18th Street, Brandon, Manitoba

1.3  SITE DESCRIPTION

The site was located on the east side of 18th Street, south of Richmond Avenue in Brandon,
Manitoba. The site is bounded by industrial and commercial buildings to the north and east,
a cemetery to the south, and a commercial strip mall to the west across 18th Street. The site
was approximately 6.8 hectares in size with the west half of the site consisting of a retail store
(approximately 4600m? and a gas bar, an asphalt paved parking lot (surrounding the store and
gas bar and extending south of the store approximately 75m) and an undeveloped field
(vegetated with prairie grass) extending south of the parking lot to the south property line. The
east half of the site was partly vegetated with deciduous trees (mainly around the east and
west perimeter) and bulrushes (in the area of the old lagoon) and surficial fill material
throughout the remainder of the area. The east half of the site drained through catch basins
located throughout the parking lot and in 18th Street. The west half of the site drained
towards the lagoon in the southeast section of the site and south into ditches on agricultural
land to the south, eventually running into a feeder stream of the Assiniboine River.

Based on geological maps, the subsurface stratigraphy in this area of the city normally consists
of topsoil and fill materials underlain by alluvial deposits of sand, silt, gravel and clay, to about
3 to 5m below grade. A zone of clayey till is expected to occur between the clay and bedrock.
The approximate depth of bedrock is 12 to 15 m below grade. The bedrock is in the Ashville
Formation and consists of carbonaceous shale. Based on the Phase Il field work, the subsurface
soils investigated at the site are generally consistent with those described above.

The electrical (Manitoba Hydro), telephone (MTS) and cable service lines ran underground from
the east side of the retail store to a transformer and switch boxes located approximately 50m
east. The cables then ran north to the north side of the back lane and then east towards 14th
Street. The natural gas and water lines ran underground from the north side of the retail store
directly north to the north side of the back lane and then east towards 14th Street. The sewer
line ran from the west end to the east corner of the front (south side) of the retail store and
then north to the north side of the backlane and east towards 14th Street.

The site, adjacent properties and location of the underground utilities are shown on Figure A1,
Appendix A.

2.0 ASSESSMENT METHODOLOGY

2.1 SOIL SAMPLING METHODS

Soil sampling was carried out from January 27 to January 28, 1999 with the aid of a truck
mounted drill rig (CT250) fitted with a 150 mm, solid stem auger and a track rig (RM30) fitted
with a 125mm, solid stem auger. The drill rigs were supplied and operated by Paddock Drilling
of Brandon, Manitoba. At regular intervals, duplicate soil samples were removed either from
the auger flights by hand (with clean latex gloves) or with a split spoon and sealed in clear
plastic bags. The Ambient Temperature Headspace (ATH) vapour concentration was
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determined for one bagged soil sample at each sampling interval using a hexane calibrated
GasTech Tracetector set on the no methane response mode and visually examined for signs of
hydrocarbon contamination such as staining and odours. The duplicate soil sample was placed
in a Teflon sealed glass jar for possible chemical analysis if visible signs of contamination were
observed (staining) and/or high ATH readings were measured. Headspace in the glass jar was
minimized to reduce analyte volatization before laboratory analysis. All sample containers were
labeled with the project number, date of sampling, name of sampler and sample depth. All
jarred samples were immediately placed into an ice packed cooler. The jarred samples were
retained in the ice packed cooler while in the field and during shipping to AEE Test Laboratory
in Edmonton, Alberta. A chain of custody/analytical request form was completed and sent with
the soil samples. Jarred samples not required for analysis were held in cold storage at the
laboratory for 30 days and then disposed of unless further analysis was requested.

The test hole locations are illustrated in Appendix A, Figure A2 and the test hole logs, as
recorded at the time of drilling, are included in Appendix B.

The test holes were plugged at the bottom with granular bentonite and backfilled with auger
cuttings.

2.2 LABORATORY ANALYSIS

2.2.1 Soil

Samples submitted for laboratory analysis and the laboratory methods utilized are presented in
Table 1. The Certificates of Analysis are included in Appendix C.

30-5at3.1m Soil BTEX, TVH, TSH | BTEX and TVH (C,-C;) -EPA Method 5021/8000
32-11at1.4m Soil BTEX, TVH, TSH | ISH (C,,-C;,)- EPA Method 3550/8000
37-2at0.9m Soil BTEX, TVH, TSH
38-5at3.1m Soil BTEX, TVH, TSH
40-4at2.1m Soil BTEX, TVH, TSH
40-5at 3.1 m Soil BTEX, TVH, TSH
42-4at2.1m Soil BTEX, TVH, TSH
Notes: BTEX Benzene, toluene, ethylbenzene, xylenes
TVH Total volatile hydrocarbons (purgeable)
TSH Total semi-volatile hydrocarbons (extractable)

EPA U.S. Environmental Protection Agency, 1986. Test Methods for Evaluation of Solid Waste, 3rd ed.
Office of Solid Waste Emergency Response, U.S. Enviro. Protection Agency, Washington, D.C.
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2.3  Quality Assurance/Quality Control

Analytical quality control is provided by the laboratory through analysis in duplicate of selected
samples submitted for laboratory analysis and by analysis of the recovery of a surrogate
analyte. Duplicate analysis and surrogate recovery were performed on the samples submitted,
and both were within acceptable limits, except where accurate recovery was unavailable due
to interference from the high hydrocarbon content in the sample. Field quality assurance was
provided by adherence to AEE soil sampling protocols as stated in Section 2.1.

3.0 RESULTS

3.1 Subsurface Conditions

Although highly variable in the upper 4 to 6 m, the soil profile within the property generally
consists of the following, as noted in descending order from the ground surface:

> Asphalt, Fill Materials or Organic Soils

> Variable low plastic silt, clay and/or silty sand

> Low to medium plastic silty clay

> Medium Plastic clay till, with interbedded deposits of sand and gravel

A perched groundwater zone was typically present within 1.5 to 2.5 m of grade, although at
some locations seepage did not occur immediately on completion of drilling. Groundwater was
also present within the clay till, generally occurring within interbedded sand or gravel layers.

Test hole logs are included in Appendix D.

The geotechnical report for the site investigation provides additional detail on the soil and
groundwater conditions within the three areas investigated.

After the completion of drilling, monitoring wells were installed to a depth of 4.6 m with a
slotted section of 3.7m in each of TH31, 32, 22, and 23. The construction details of the
monitoring wells are shown on the test hole logs. The groundwater monitoring wells were
monitored by AEE personnel on February 15, 1999. The results of the monitoring are

summarized in Table 3.
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3.1.2 Soil Combustible Vapour Levels

Soil vapour levels measured during the drilling program are summarized below in Table 2. The
vapour concentrations were determined for each soil sample recovered from the test holes
during drilling and are shown on the test hole logs (Appendix B). Elevated vapour
concentrations (>500ppm) were encountered in TH30, TH32, TH33, TH37, TH38, TH39,

TH40, TH41 and TH42.

TH29 4.0 1.7t02.4 none 300 0.3
TH30 4.6 2.3t0 4.1 2.2t0 2.4 700 2.3
TH31 4.6 none none 80 0.9
TH32 9.5 1.3t0 1.7 1.4t01.5 4400 1.4
2.3t0 2.7 none 75 2.4
TH33 4.6 0.8t0 2.7 1.3t0 1.6 700 1.5
TH34 4.6 1.8t02.9 none 18 1.6
TH35 4.6 none (odour) none 94 0.3
TH36 4.6 none none 18 2.1
TH37 4.6 0.6t0 1.4 0.6 t0 1.7 3200 0.6
TH38 4.6 2.0t0 3.6 2.0t0 3.6 2000 3.1
TH39 4.6 1.51t0 3.6 2.9t0 3.2 740 3.1
TH40 9.1 1.2t05.3 1.2t05.3 7600 2.1
TH41 7.6 1.7 t0 2.0 3.5t03.8 1200
TH42 9.1 1.7 t0 2.6 2.0t0 2.3 3000
3.5t 4.7 3.5t04.7 3600
THA43 4.6 none (odour) none 200
_——
Notes: > ppm -parts per million
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3.1.3 Monitoring Well Data

The existing wells which were installed by AEE in September 1998 (TH8A-TH27) and the wells
installed on January 27 to 28, 1999 (TH31-TH40) were monitored by AEE on February 15,
1999. On October 6, 1998 wells (TH8A-TH27) were monitored and elevated subsurface
combustible vapour concentrations were recorded in TH8A and TH14. On February 15, 1999
subsurface combustible vapour concentrations in excess of 500 ppm were measured in TH8A,

TH14 and TH40.

The groundwater levels were measured from grade and are recorded in Table 3 below. During
the February 15, 1999 monitoring, a thick reddish and yellow substance was observed in TH8A
and may have been caused by product separation resulting from freezing. Water samples from
TH14, TH26 and TH36 exhibited a slight yellow tinge throughout the sample and emitted a
noticeable hydrocarbon odour. A water sample from TH40 exhibited a slight yellow tinge in
the top 20mm of the sample and emitted a noticeable hydrocarbon odour. Water levels fell
approximately 0.2m to 0.9m since the last reading in October, 1998, with the exception of

TH14 which rose approximately 0.3m.

8A 11000 1000 1.25 1.65 sheen on top reddish &
yellow product
14 770 630 2.08 1.80 n/a slight yellow
tinge, odour
19 110 430 2.62 2.80 n/a
22 0 48 1.66 2.55 n/a sand in sample
26 0 25 1.50 1.55 n/a slight yellow
tinge, odour
27 (o] 85 0.70 0.65 n/a
31 - 84 - 1.81 - slight odour
32 - 5 - 2.75 - n/a
35 - 140 - 1.70 - n/a
36 - 70 - 2.00 - v. slight yellow
tinge, odour
40 - 2000 - 2.85 - yellow on top
2cm, odour _J
— = —
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3.2  SITE CLASSIFICATION

A discussion of the applicable environment legislation, regulations and guidelines can be found
in Appendix D.

A site sensitivity analysis was completed by AEE as described in the Manitoba Environment
Guidelines (1993 and 1998). This procedure is used to aid in the determination of the
appropriate remediation guidelines and is not intended to be a comprehensive risk assessment
of the site. The tables in Appendix D highlight the information used for the sensitivity analysis.
The tables also summarize the ingestion and inhalation potentials via the various human
exposure pathways, and indicate the pathway used in the selection of remediation guidelines

for TVH and TSH.

The site sensitivity ranking for the inhalation of vapours from soil was moderate and from
groundwater low. Based on the present commercial land use and the sensitivity analysis, the
CCME SQG for a commercial site are considered to be the applicable guidelines for BTEX
concentrations. Since CCME has not established a guideline for total semi-volatile hydrocarbons
(TSH) and total volatile hydrocarbons (TVH), the Manitoba Environment (1993) Level | guideline
has been used for the applicable criteria. Based on the future intended residential land use, the
Canadian Council of Ministers of the Environment (CCME) Recommended Canadian Soil Quality
Guidelines (SQG) for a residential site are the applicable Tier | criteria for BTEX parameters.

Note that since groundwater at the site is not used as a potable water source, the guideline for
the toluene soil concentration was selected to be 25 ug/g instead of 0.8 ug/g.
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3.3 LABORATORY ANALYSIS RESULTS

3.3.1 Soil

The results of the laboratory analyses conducted on selected soil samples are summarized in
Table 4. Copies of the detailed chemical analyses are provided in Appendix C.

30-5at3.1m

32-11at1.4m 4400 <0.010 0.22 31 180 1200 5900
37-2at0.9m 3200 3.6 <0.010 1.1 3.4 55 5400
38-5at3.1m 2000 <0.010 <0.010 6.1 8.6 370 210

[ s0-4at21m | 7600 14 58 a1 220 | 2900 | 1500

40-5at3.1m

42-43at2.1m

Notes: » all concentrations in micrograms per dry gram (ug/g) unless otherwise indicated
ME criteria - A Guideline for the Environmental Investigation and Remediation of Petroleum Storage Sites in

Manitoba (1993)
CCME SQG Criteria - Canadian Council of Ministers of the Environment Recommended Canadian Soil Quality

Guidelines (1997) for the site assuming nonpotable groundwater conditions.

> NG No guideline available from this source
> Bold underlined indicates concentration in excess of guidelines for the site.
> . Groundwater Ingestion Pathway not applicable

Exceedances of the applicable CCME SQG criteria for a commercial site were measured in samples
submitted for laboratory analysis.

Review of the gas chromatograph scans for the samples analyzed indicated that light
hydrocarbons such as gasoline as well as heavier hydrocarbons such as diesel are present in the

soil at the site.

-

The soil analytical results summarized in Table 3 indicated exceedances of the relevant criteria
in various samples for benzene, toluene, ethylbenzene, xylenes, TSH and TVH. A toluene
guideline level of 25 pg/g was selected for the soil remediation criteria since groundwater on

site is not used for drinking.
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4.0 DISCUSSION AND RECOMMENDATIONS

4.1 Discussion

Option 3D (TH38-TH42)

Laboratory analysis of soil samples and field measured ATH vapor concentrations indicate that
residual hydrocarbon impacts are present in the soil within the footprint of building option 3D.
Exceedances of the CCME SQG criteria were noted in samples from TH38, TH40 and TH42.
Elevated combustible vapor concentrations and visual evidence of hydrocarbon impacts were
noted in all testholes. Groundwater monitoring in TH40 indicated elevated combustible vapour
concentrations. The vertical extent of the impacts appear to be concentrated in the 1.5m to
5m depth range in TH40 and TH42 and in the 2.0m to 3.5m range in TH38, TH39 and TH41.
Figure A2 illustrates the estimated horizontal extent of hydrocarbon impacts above CCME
Commercial Guideline Levels, based on available site data. The geotechnical data is reviewed

under separate cover.
North-Central (TH29-TH33)

Laboratory analysis of soil samples and field measured ATH vapor concentrations indicate that
residual hydrocarbon impacts are present in the soil within the area investigated. Exceedances
of the CCME SQG criteria were noted in the sample from TH32. Elevated combustible vapor
concentrations and visual evidence of hydrocarbon impacts were noted in TH30, TH32 and
TH33. Groundwater monitoring in this area (TH31 and TH32) indicated that no elevated
combustible vapour concentrations or free product was present in either monitoring well, but
the water sample from TH31 emitted a slight odour. The vertical extent of the impacts appears
to be concentrated in the 1.2 to 2.7 m depth range, except in TH30, where staining extended
to a depth of 4.1m. Figure A2 illustrates the estimated horizontal extent of hydrocarbon
impacts above CCME Commercial Guideline Levels, based on available site data. The

geotechnical data is reviewed under separate cover.

South-Central (TH34-TH37 & TH43)

Laboratory analysis of soil samples and field measured ATH vapor concentrations indicate that
residual hydrocarbon impacts are present in the soil within the area investigated, but only in
TH37. Elevated combustible vapour concentrations, visual evidence of hydrocarbon impacts
and exceedances of CCME SQG criteria were noted in sample TH37. Groundwater monitoring
in this area (TH35 and TH36) indicated that no elevated combustible vapour concentrations
were present in either well, but the water sample from TH36 exhibited a slight yellow tinge and
emitted a faint hydrocarbon odour. The vertical extent of impacts appears to be concentrated
in the 0.6m to 1.7m depth range. Figure A2 illustrates the estimated horizontal extent of
hydrocarbon impacts above CCME Commercial Guideline Levels, based on available site data.

The geotechnical data is reviewed under separate cover.
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4.2 Recommendations

In view of the elevated combustible vapours and hydrocarbon parameter concentrations
detected within the building footprint of Option 3D in TH40 and TH42, it is recommended that
a hydrocarbon resistant geosynthetic membrane be placed beneath the floor slab to prevent the
migration of vapours to the interior of the proposed building. The liner should be placed under
the western portion of the building including the garden center as indicated in Figure A2. The
liner should cover the interior garden center and the western 30m of the store in the east-west
direction and should extent over the entire north-south dimension of the store. The estimated
cost of a liner to cover the area indicated in Figure A2 is approximately $45,000 (including

supply, delivery, installation and engineering).
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5.0 CLOSURE

The American Society for Testing and Materials Standard of Practice notes that no
environmental site assessment can wholly eliminate uncertainty regarding the potential for
recognized environmental conditions in connection with a property. Performance of a
standardized environmental site assessment protocol is intended to reduce, but not eliminate,
uncertainty regarding the potential for recognized environmental conditions in connection with
the property, given reasonable limits of time and cost. The findings of this investigation are
based on the interpretation of data from a limited number of boreholes and analytical results
pertaining to specific samples. The evaluation and interpretations do not preclude the existence
of chemical substances other than those identified herein, or the possibility that contamination

levels can vary between the areas of investigation.

This report has been prepared for the exclusive use of the Canadian Tire Corporation Limited
and their agents for specific application to the property defined in this report. The
environmental assessment was conducted in accordance with generally accepted assessment
practices. No other warranty, expressed or implied, is made. The limitations of this report are

specified in Appendix E.

We trust that this report meets your present requirements. If you have any questions or if we
can be of further assistance, please contact our office.

Respectfully submitted,

AGRA Earth & Environmental Limited Reviewed by:
David Bynski, B.Sc.C.E. Kimber OSIOWY, M.Sc., P. ;

Group Leader, Envuronmental Assessment
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TEST HOLE LOGS
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PHASE lil ESA - C.T. BRANDON

CONTRACTOR: PADDOCK DRILLING LTD.

TEST HOLE NO: 29

CANADIAN TIRE CORP. LTD.

DRILL RIG: RM30 TRACK

PROJECT NO: WX04612.3

AUGER: 125MM SS

ELEVATION: 99.9 m

SAWPLE TYPE  [fsvesy e [Jcurnes

[Xser Ecore [Jno recovery [ JconT. sawpLe

BACKFILL TYPE [lfeetonme [Jrea craviL

" [stoucn e Jowour DPorws cumines s -

e =) 2 S T
? >| 2z [ << ~—
= el g |2 SOIL S<  CcomuENTS | 3
a. oD = -
b S EHERE DESCRIPTION 2° z
©ATH VAPOUR LEVEL (ppng’ Vi A 2 =
0.0 EREREEE | CLAY (fill) - low plasti ist, soft —
o ill) - low plastic, moist, soft, -
s k - CL / black, silty, sondyp 8";;"'; stalning from 0.3 tof
- SAND (fill) - poorly graded, fine grained . -
2e ’
[ 1.0 Zzs-z 5F 8,8 molst, medlum dense, black, organics 990
o P « \| GRAVEL - poorly graded, fine fo medium -
. N grained, medium dense, moist, reddish C
C 29-3 C
- SP o Slbrown, sandy odour, staining from 1.7 to|
C_ 20 Very sandy from 1.5 fo 1.7m 2.4m —98.0
T 4 -4 SAND - poorly graded, fine grained, loose, F '
- brown, wel, silty C
. SILT - medium plastic, very moist, sofl, l C
- brown, very sandy - 97.0
30 Zzg- cl-cuz CLAY — medium to high plastic, very moist, -
s ¢4 firm to stiff, grey, silty, gravelly A F
o 4 29-§ L 7 CLAY - low plastic, wel, firm, grey, very -
E o 7/ slity — 96.0
F Hole ended at 4.0m due to auger refusal r
- on suspected boulder .
" Sloughing to 2.4m below grade immediately r
5_5'0 after drilling ;_95_0
E_ 20 ;—ss.o
_ 20 920
:—'9.0 _:,— 91.0 |
f—w.o ;-90.0;
: E
[ 0] | PPl [ 89.0
. s LOGGED BY: DB COMPLETION DEPTH: 4 m
AGRA Earth & Environmental Limited feiewe sv xeo COMPLETE: 01/77/33
Fig. No: B1 Page 1 of 1

¥innipeg, Manitoba



PHASE Il ESA — C.T. BRANDON CONTRACTOR: PADDOCK DRILLING LTD. TEST HOLE NO: 30
CANADIAN TIRE CORP. LTD. DRILL RIG: CT250 PROJECT NO: WX04612.3
AUGER: 125MN SS ELEVATION: 99.2 m
SAMPLE TYPE  lfseeY Tuse [7Jcumnes Dser Hcore ~ Tlvo recoverr [ JcowT. sawPLe
BACKFILL_TYPE [Jifsomonme JPEA GRAVEL  [[]]JSLouGH fa-Jorout DlorL cumnes a0
=
> 2Z ~—
= Aol g |3 SOIL 52 COMMENTS | Z
a |l = —
& = HERE DESCRIPTION 2 s
@ ATH VAPOUR LEVEL (ppm&’ vi b 2 o
2000 4000 6000 800 =
p 00 = 3| GRAVEL (pavement & fill) - poorly graded, 90,0
- ¢ B0-1 _,“ fine fo medium grained, damp, medium C
- _:\‘ dense, brown, sandy s
5—1.0 Z:,'o_2 6P _"‘ Sandy, silty from 0.7 fo 1.8m :
C : N — 98.C
: /-3 -2 F
F 20 o4 S H3H SAND = poorly graded, fine fo medium .
- - [\ [grained, moist, medium dense, brown, C_97.0
F s _:\: organics, frace gravel ;d; "1':' g Ig;k stalning from |
- "] GRAVEL - poorly graded, fine o medium ) ) -
- 30 grained, wet, loose, grey .
- ZM“ WL SILT - low plastlc, very molst, stiff, C 96,0
: brown kes with slaining from
oS 4 30— / CLAY - high plastic, moist, firm to sfiff, 5050 1: 4.';'",' aining from
- 0 o % brown -
- / CLAY (TILL) - high plastic, moist, soft, —95.0
. Sp0-7 //) light brown, gravel -
- Hole ended at 4.6m -
—5.0 Hole sloughed to 2.0m below grade -
" immediately after drilling —94.0
g
- — 93.0
70 :
5 —82.0
E—&o :
g—eo -
- — 90.0
g E
10,0 F
. —89.0 |
5 o |
- LOGGED BY: DB COMPLETION DEPTH: 4.6 :
. . : : 4.6 m
AGRA Earth & Environmental Limited jewes ey ko CONPLETE: 01/78/09
Fig. No: B2 Page 1 of 1

Winnipeg, Manitoba



PHASE il ESA — C.T, BRANDON

CONTRACTOR: PADDOCK DRILLING LTD.

TEST HOLE NO: 31

CANADIAN TIRE CORP. LTD.

DRILL RIG: RM30 TRACK

PROJECT NO: WX04612.3

AUGER: 125MN SS

ELEVATION: 99.8 m

SAMPLE TYPE  [lfsvesy use [Jcurmnes XJser =53 [IIno recoverr [ Jcont. sawpLe
BACKFILL_TYPE_[Jffeentonme . JPEA GRAVEL [|]]|SLOUGH “Ta-Jorour DoraL curnnes :
_ &l o 2 E
=) 2Z [==] ~—
£ Sl g |2 SOIL COMMENTS | 3
al s -
= = EHEE DESCRIPTION z
{2200 4000 6000 B |2 -~ O -
C CLAY (fill) — low plastic, moist, soft, "
A ¢ B1-1 oL % black, organics, silt, sand .
10 /-2 %4 SAND — poorly graded, fine grained, moist, 3 9
s Sp @%0 medium dense, reddish brown 3 s
- Z3'°3 e%e - Clayey from 0.8 fo 1.1m Sl -
F Y — —— " F]w.L on 02/15/39 .
20 / ErL::n s?":f;dlum plastic, moist, firm, | Flodour, sfui(ing from 1.8 fof 6%
- T 1-4 o % ’ 2.9m -
VA CLAY - low to medium plastic, very molst, 5—97~0
30 Xt - a-cn% firm, grey A .
- 7 SR -
SR ¢ 31~ /| CLAY - medium to high plastic, moisl, C
E % firm, grey, sily // 9.0
- Cl-cH % Trace till below 4.1m % E
| e / g
50 . . 950
: Hole ended ot 5.0m n
- No sloughing or seepage at completion F
: of drilling . 9
- —94.0
— 5.0 :
: 5—93.0
7.0 .
. 5—92.0
8.0 :
: E—-sn.o
9.0 g
: f—so.o
100 -
; 11.0 ;89.0
' ° T s LOGGED BY: DB COMPLETION DEPTH: 5 m
AGRA Earth & Environmental Limited aigmssr ko CONPLETE: 01/27/33
Fig. No: B3 Page 1 of 1

Winnipeg, Manitoba



PHASE Ill ESA — C.T. BRANDON CONTRACTOR: PADDOCK DRILLING LTD. TEST HOLE NO: 32
CANADIAN TIRE CORP. LTD. DRILL RIG: CT250 PROJECT NO: WX04612.3
AUGER: 125MN SS ELEVATION: 99.4 m
SAMPLE TYPE  [lfsuewey uee  [Jcurmnes Dser Hcore [wo recoverr [ Jcon. sawLe
BACKFILL_TYPE_[Jifenntonme [Jpeacravee [[[]Jstovon [s-Jerour Doras curtines [JsanD
[¥¥) ) —
G !& 2 ° 3 £
= Slalg |3 SOIL 45 coams |
7 EHERE DESCRIPTION B S
g ge 57| |2 : :
r 00 6P [<a¥ GRAVEL (fill) — poorly graded, fine to -
S 52-1 ? medium grained, damp, medium dense, — 99.0
s brown, sandy -
- # Zsz-z * / CLAY (flll) = low plastc, damp, firm, ks X
:—1-0 g \brown, organics, oxides, sand, gravel Ak -
C />” §‘2'1 SM SAND - poorly graded, fine grained, moist, [ | ?d:t:r. 'bl;lck staining from ., o
C K 32-3 <>|dense, brown | fif1-3 to 1.7m o
: f 6P I lVery silty from 1.4 fo 1.5m I o s
— 20 ) 4 GRAVEL - poorly graded, fine to medium L C
. o rained, wet, loose, brown | [:{odour, black staining from £ .
- CLAY ~ low plastic, molst, flrm, brown, | 12,3 to 2.7m -
o 4 / ravelly | Fi{w.L 02/15/99 . 4
3.0 Z;z_ CH / CLAY - high plastic, moist, stiff, brown | | .
. : é Grey, silly from 2.4 to 2.75m - .
N y, A 9.
S ¢ $2- /| CLAY (TILL) - medium plastic, moist, -
4.0 % stiff, molst s
D<p2-7 / ;—95.0
: / / F
E % % ':—94.0
4 -
[ % - gravelly from 6.1 to 6.7m % r a5
.:. d / E— i
70 % - very stiff to hard from 6.8 to 8.0m % F
» el . o 5
C / - sandy, very stiff, very moist below 8.0m / -
% % 10
f—e.o % % -
- XIH é é 900
- Hole ended at 9.45m L
o Hole sloughed to 8.2m below grade - ;'
—10.0 immediately after drilling o
- Seepage to 5.3m below grode immediafely _'_89 5
- after drilling -8
e [OGGED BY: DB )
AGRA Earth & Environmental Limited foodi8 R St
Page 1 of 1

Winnipeg, Manitoba Fig. No: B4



PHASE Il ESA - C.T. BRANDON CONTRACTOR: PADDOCK DRILLING LTD. TEST HOLE NO: 33
CANADIAN TIRE CORP. LTD. DRILL RIG: RM30 TRACK PROJECT NO: WX04612.3
AUGER: 125MM SS ELEVATION: 99.9 m
SAMPLE TYPE  [lfsveey vee  [Jcurmnes Dser Bcore [Mwo recoverr [T JoonT. sawpLe
BACKFILL_TYPE [JffsenTonre [leacravie [[[Tstovck [s-Jorour Doras commes [ jsao
=
_ ol o a3 = E
E = 8 =< =
= el g |2 SOIL S| COMMENTS | B
- (=]
b SHERE DESCRIPTION = =
mees gy 57 | - :
- 00 B ] CLAY (fill) - low plasfic, moist, soff, -
T ¢ B3-1 oL % black, organics, sand, gravel .
F 10 /ps3-1 SAND - poorly graded, fine to medium ;d;;;; stalning from 0.8 fof_gq5
; M grained, molst, loose, black, sllty, ' -
- ZF“‘S clayey -
- CLAY - low plastic, moist, firm, grey, F o8
5—7.0 53-4 ¢ Z very gravelly, silty
: 7 :
= CLAY = low to medium plastic, moist, firm, - 97.
30 Xps- % grey, silty -
. / / w.L 01/27/99 F Y
. T S 33— a-cné F
- — 96.0
— 4.0 o
F + % - sand inclusions from 4.1m down »
F 7p3-7 -
C Hole ended at 4.6m C
5.0 Hole sloughed to 3.7m below grade and 9.0
- seepage lo 3.4m below grade immediately r
. after drilling C
" 5.0 ;—94.0
5—7.0 ;—93.0
_ 20 ;—sz.o
5—90 '__—91.0
100 900
110 : - 89.0.
. s LOGGED BY: DB COMPLETION DEPTH: 4.6 m
AGRA Earth & Environmental Limited [ svxeo COMPLETE: 01/27/03
Fig. No: BS Page 1 of 1

meini_pgg‘_h!anitoba



PHASE Il ESA - C.T. BRANDON

CONTRACTOR: PADDOCK DRILLING LTD.

TEST HOLE NO: 34

CANADIAN TIRE CORP. LTD.

DRILL RIG: RM30 TRACK

PROJECT NO: WX04612.3

AUGER: 125MM SS

ELEVATION: 100.1 m

I'llllllll

SAMPLE TYPE  [Ilfswewey e [Pcurmwcs DXser =E%3 [[[Iwo recovery — T cow. saweie
BACKFILL TYPE [lfeentonte  [“Jpeacravie  [[]]]stoveH [s-Jerour Do cumines [odsan -
,E =3 3 S =
? D= Z o : ~—
= Salg (3 SOIL S5 CoMENTS | E
o)
7 SEHIEG DESCRIPTION 2 s
®ATH VAPOUR LEVEL (ppmgo & & 2 =
2000 4000 6000 800 =
- 00 oL Hil; TOPSOIL — loamy, organics, black, moist, —100.C
C - il C
S p4-1 il roots, gravel, grass -
s WL SILT - low plastic, moist, soff, brown, F
C Z""'z e%e trace clay, frace sand, organics l C
10 94 SAND - poorly graded, fine grained, moist, —99.0
. sP o' -
- 9,4 medium dense, brown -
F Z’u-s 4. ity from 0.6 fo 0.9m :
- Wet from 1.3 fo 1.8m A |odour, staining from 1.8 tof
20 © " Su SAND - poorly graded, fine grained, moist, 2.9m T 98.0
- / medium dense, brown, very clayey f -
- / CLAY - medium plastic, molst, firm, brown F
- % Sandy, silty from 2.1 o 2.75m C
— 3.0 R4 Silty, soft to firm below 3.8m -
: z a % Grey mottled, oxide inclusions below 3.8m C 7.0
E X 34— % w.L 01/27/99 R
C 4.0 % - silty, soft fo firm below 3.8m !
: / - grey moftled, oxide Inclusions below [~ 96.0
: Hole ended at 4.6m r
5.0 Sloughing and seepage 1o 3.6m below grade C
- at completion of drilling. 950
80 940

70 a5
;-&0 f—-sz.o
;‘9~° f—sn.o
100 )
" 110 . s
» R s LOGGED BY: DB COMPLETION DEPTH: 4.6
AGRA Earth & Environmental Limited REVIEWED BY: KBO {coup[ﬂ& 01/27/99 T
Page 1 of 1

.mmu_\tmgi_mg._Manitoba Fig. No: B6



PHASE Il ESA - C.T. BRANDON CONTRACTOR: PADDOCK DRILLING LTD. TEST HOLE NO: 35
CANADIAN TIRE CORP. LTD. DRILL RIG: RN30 TRACK PROJECT NO: WX04612.3
AUGER: 125MN SS ELEVATION: 99.65 m
SAMPLE TYPE  [lfswesy e [curines Dser Bcore [lvo recoverr [ JcoT. SaupLe
BACKFILL TYPE [lfseNtoNme [-Jrea raver  [[[[|stoveH [s-Jerour P oruL curmines ~
—_ alo 3 E
>| 2z 8 -—
£ Sl |2 SOIL COMMENTS | 3
als :
= SE DESCRIPTION 5
©ATH VAPOUR LEVEL (pplng A A o
e 77 CLAY (FILL) — low plashic, moish, T —
- v = low plasiic, moist, firm, dour, staining f 0.2 tol
s 35~1 % black, organics, silty, trace sand ?_:,:’ aming from °:
3 % [ 90,0
F 1.0 % /P51 & % E
F W~ 4n F
4 X ﬁ S| WL 02/15/99 98
o 3.§ SAND — poorly graded, fine grained, wet, % - ;
20 494! o
: B5-4 o, l( il grey, loose, very silly F
s YA —97.0
o ae SAND - poorly graded, coarse gralned, wel, -
?s.o Z35-5 SP 0: medium dense, grey, trace gravel u l
- i 7/ CLAY — high plasfic, moist, firm, grey, N
- ) S 4 c / trace gravel " %0
[ 40 7/ F |
s . 7 CLAY (TILL) - medium plastic, moist, firm E
C D<B5-7 /1 1o stiff, grey, gravelly . :
- Hole ended at 4.6m 9.0,
F-5.0 Sloughing fo 2.4m below grade and r
- seepage fo 2.1m below grade at completion o 5
- of drilling. E
E — 94.0 .
5.0 F
- 5—95.0
7.0 ]
f—ez.o}'
— 8.0 |
g gt
:_ 3.0 g |
: S—so.oi
—10.0
- ?—as.o
L0 LOGGED BY: DB COMPLETION DEPTH: 4.6 :
. . . H . 4.0 M
AGRA Earth & Environmental Limited [ sr oo COMPLETE: 01/27/99
Fig. No: B7 Page 1 of 1

mmmm__m];gg,_}\{anitoba



PHASE lll ESA - C.T. BRANDON CONTRACTOR: PADDOCK DRILLING LTD. TEST HOLE NO: 36
CANADIAN TIRE CORP. LTO. DRILL RIG: RM30 TRACK PROJECT NO: WX04612.3
AUGER: 125MN SS ELEVATION: 100.22 m
SAMPLE TYPE  [lffsvewsy ruse [ “Jcurmnes Dser Bcore “[I[wo recoverr [ JoonT. SawPLE
BACKFILL TYPE [Jfsentonme [“TPeacRaveL  [[[[JSOUGH  [a.JRour “Dori comes [san
E == & S £
= l; e SOIL g3  COMMENTS z
E=
g = HEE DESCRIPTION B 2
©ATH VAPOUR LEVEL (ppmgo ] A = =
2000 4000 6000 800
r 00 oL Hili TOPSOIL - loamy, organics, black, moist, F 100
o i [ .-
- p6-1 il roots, gravel, grass C
- ML SILT - low plastic, moist, soft, brown, x=m -
C Zsﬁ_z %e \irace clay, trace sand, organics I 3 o "
5-1.0 %e SAND - poorly gruded, fine grained, moist, [} C %
: 1% loose fo medium dense, brown g - =
C Z‘“—S sp e%o Silty, organics from 0.6 fo 0.9m = -
2 24 Wet below 1.5m Hn F
2 ¥ ) “-FIW.L. 02/15/99 T 4
C 4 3564 090 =] L 98,0
- X o C
: 4 l' SAND - poorly graded, fine grained, HEg .
3.0 _ %4 very moist, brown, very silly H i C
- 36 94/ HEs -
- Su IE ll - very fine grained below 3.6m HEe —97.0
: iy Sigs .
C * 36— k2] v C
F w0 ‘f!l // :
F /] CLAY - high plastic, moist, soft to firm, / 960
- CH / brown/grey 4 -
S o BT 7. 7 -
- Hole ended at 4.6m -
— 5.0 Sloughing to 2.3m below grade and seepage C
- fo 2.0m below grade at complefion of — 95.0
- drilling :
f—s.o
- — 94.0
= E
- —93.0
f—ao
C — 92,0
o :
5 — 91.0
f—w.o
- — 80.0
- — LOGGED BY: DB COMPLETION DEPTH: 4.6 :
. < . : : 46 m j
AG’RA EaI' th & EDV’H’ Onmental LlIIlltEd REVIEWED BY: KBO COMPLETE: 01 /27 /99 :
WWM&_MM“OM Fg. No: B7 Page 1 of 1 |



PHASE Il ESA C.T. BRANDON CONTRACTOR: PADDOCK DRILLING LTD TEST HOLE NO: 37
CANADIAN TIRE CORP LTD DRILL RIG: RM30 — TRACK PROJECT NO: WX04612.3
AUGER: 125MM SS ELEVATION: 99.8 m
SAMPLE TYPE  [lfswewy e [PJcurmnes Dser = (v recoverr [ Tcowt. sawrie
BACKFILL TYPE [feantonme PEAGRAVEL  [[[]JSLovcH [-Jorour DoraL curins -
ol o 3 S T
E == 8 = E
% el g |2 SOIL S=  COMENTS |E
a| = = =
2 55 %2 DESCRIPTION  [° s
@ ATH VAPOUR LEVEL (ppm&’ 7] ) 2 o
0.0 SRR REEE} /) CLAY (FILL) - low plasti st, f —
F O = low plastic, moist, firm, C
R N 37-1 CL // black, organics, gravel s
- N SIT - = —— odour, black stalning from
. - medium plastic, moist, firm, grey 0.6 fo 1.4m C_99.0
1.0 Z37'2 u Very sandy "
oy // ZF 7 t w.L 01/27/99 Ly
2 / SAND - poorly graded, fine grained, wet, Lo/ :—9817|
E"-° { k74 M loose, grey, very silly, frace gravel E
: 0,4 SAND — poorly graded, medium to coarse F
f egf grained, wet, medium dense, grey 97,0
3.0 Xpr- R4 o
C SP (@@ n :
s Yo, |
- 7 2 F 560l
4.0 A E |
s /| CLAY - high plastic, moist, firm, brown S
- l L B1-7 o é frace sand below 4.4m o
F Hole ended at 4.6m 450
F-5.0 Sloughing to 2.0m and seepage to 1.1m o
- below grade immedialely affer drilling - |
: o
— 6.0 "
f—ss.o:
— 7.0 o
- 5—92.05
8.0 r
E—SI.O;:
— 9.0 "
5 E
: f—so.o
—10.0 C
. 800!
= . I LOGGED BY: DB COMPLETION DEPTH: 4.6 m
AGRA Earth & Environmental Limited e er o COMPLETE: 01/27 /03
Fig. No: B9 Page 1 of 1

wmm_lin_g_img_h_[anitoba



PHASE Il ESA — C.T. BRANDON

CONTRACTOR: PADDOCK DRILLING LTD.

TEST HOLE NO: 38

CANADIAN TIRE CORP. LTD.

ORILL RIG: CT250

PROJECT NO: WX04612.3

AUGER: 125MN SS

ELEVATION: 99.6 m

SAMPLE TYPE  [Wlfsvesy vee ™ [ovrives st Bcore [l Jno recovery — [cont. saupLe
BACKFILL TYPE_[Jifsentontte _JPEAGRAVEL _ [[[[|SLOUGH fa-Jorour Dlori curines Fjsa
3 > = =3 < -
= e g |3 SOIL Ex MmN |2
> =
2 53" (2|  DESCRIPTION s
@ ATH VAPOUR LEVEL (ppm&’ | » 2 =
2000 4000 6000 800 =
- 00 "5 BNASPHALT (100mm) ] s
S 36-1| 5P 038 SAND (Fll) — poorly graded, fine fo 2
- medium grained, damp, medium dense, brown, I —99.0
C ks cL ravelly .
— Z K CLAY - low plastic, moist, firm, brown, o
o trace gravel, organics f -
- ZPH ML 11 [ || SILT = medium plastic, moist, soff fo a0
- firm, brown, sandy -
C SAND - poorly graded, fine grained, molst, odour, staining from 2.0 tof
. 38-4 ' :
: loose, brown, silty 3.6m -
- Very silty below 2.0m u
X Wet below 3.4m —97.0
30 /Ps- M :
E LA E
. 4 38-(1 - wel below 3.4m w.L 01/28/99 __95;‘
[ 40 [t S
- /| CLAY - high plastic, moist, sfiff, -
: i1 O 4, light brown -
- Trace gravel below 4.3m f ;—95'0
C 50 Hole ended at 4.6m -
: Hole sloughed to 4.0m and seepage to C
Z 3.6m below grade immediately after C
- drilling — 94,0
:— 6.0 E
- g-ss.o
7.0 -
520
— 8.0 s |
: F
. 91,0
- : |
—3.0 C
. S
o F
s - 90.0¢
- F
—10.0 |
C - i
- E
- - 89.0
—y : : LOGGED BY: DB COMPLETION DEPTH: 4.6 :
. : e . . 4.0 M
AGRA Earth & Environmental Limited i sr ka0 COMPLETE: 01/75/33
Fig. No: B10 Page 1 of 1

Wmmmvﬂip;eg__hianitoba



PHASE Il ESA - C.T. BRANDON

CONTRACTOR: PADDOCK DRILLING LTD.

TEST HOLE NO: 39

CANADIAN TIRE CORP. LTD.

DRILL RIG: RM30 TRACK

PROJECT NO: WX04612.3

AUGER: 125MN SS

ELEVATION: 99.7 m

SAMPLE TYPE  [lfsuewsy vee [ournes

Dspr E=JcoRre

— [Mwo recovery [ JconT. sawric

BACKFILL TYPE [Jffsenontre

I:]PEA GRAVEL

[Mswvon - Jerour

Pk curmwesTsavo

) =
Lad -—d =3 _—
= gl |8 = E
E Sl g |2 SOIL Sz COMENTS | 2
E o | = =5 —
& 33| |3 DESCRIPTION 2 Z
#2000 4000 ‘506 e ® | ” £ =
- 00 B o [!ililf TOPSOIL — loamy, organics, black, moist, -
S B9-1 il rools, gravel, grass s
- ML SILT - low plastic, moist, soft, brown, E_ 900
- Z”‘z frace sand, organics I o
5-1.0 S SAND = poorly graded, fine grained, moist, F
- loose fo medium dense, brown, very silly . -
- ng—s — Clayey, very silty from 1.2 fo 1.5m | |gdour, staining from 1.5 fof
: / CLAY - low to medium plastic, moist, firm, 3.6m - 980
—20 -l / brown, very silty, some fine sand, oxides o
: 39-4 % -
; 7, 2 97.c
- /) CLAY — medlum plastic, molst, firm, brown, -
30 239—5 % very silty C
SR ¢ 39-4 o % E g6.0
5-4.0 % ;
7B9-7
- % Hole ended at 4.6m —95.0
5.0 [ Sloughed o 3.2m below grade at -
- completion of drilling, no seepage. -
5—94.0
6.0 -
—93.0
7.0 :
f—sz.o
0 -
f—su.o
3.0 :
E—so.o
—10.0 :
: — 89.0
- 11.0 -
. s s LOGGED BY: DB COMPLETION DEPTH: 4.6 m
AGRA EaI' th & EIW]I' Onmental lelted REVIEWED BY: KBO COMPLETE: 01 /27 /99
Fig. No: B11 Page 1 of 1

Yinnipeg, Manitoba




TEST HOLE NO: 40

PHASE Ill ESA — C.T. BRANDON CONTRACTOR: PADDOCK DRILLING LTD.
CANADIAN TIRE CORP. LTD. DRILL RIG: €T250 PROJECT NO: WX04612.3
AUGER: 125MN SS ELEVATION: 99.7 m

SAMPLE TYPE  [Jfsee Tuse

[curnnes DX]ser

~[lvo recoverr [ JcowT. sawpe

BACKFILL_TYPE_[Jffsavionme

[Jreacravee  [[[]]stovcH Ta:r —Dloricurines s

- 11.0

—_ &l o oy z E
E >=| Z o b= ~—
= Hal g |5 SOIL 45 COMMENTS | B
> = <
i 23 |3 DESCRIPTION B z
-k B - =
r 00 = APHALT (100mm) -
s -1 6P |V} GRAVEL (Fill) - poorly graded, fine fo "
s cL medium grained, damp, loose, brown, sand E s0c
o " - lCLAY (FI) = low plastic, molst, firm, -
F N brown, trace gravel, organics -
C N SAND - poorly groded, fine grained, very 1E ?d;;r, stoining from 1.2 o
s -3 moist, loose, brown/black, very sil 1 . 3
s N sM frace clay / ry sily, ?d;‘t;;. ;lg;k staining from {8,
:—zo 4 % -
F y CLAY - medium plastic, moist, firm, brown, | F:|w.L 02/15/99 -7,
30 - very sil “I [:|odour, stalning from 2.6 tof =
: /-y ¢ 7 sliy {5.3m F
: 'Y 40~ SAND - poorly groded, fine grained, wet, :_96_0
s 0 / loose to medium dense, brown, silty C
3 / -
: / 40-7 S :
: // Z 95,0
:_ 30 s 40—# -
: WL-ul[[[[[[SILT - Tow to medium plastic, wet, soff, % F ot
F &0 y brown, sandy / -
F Z}‘“‘ / CLAY - high plastic, moist, stiff, brown / r
: % Very silty from 5.8 fo 7.2m % :
. / / — 93.0
7.0 / / -
s CH L
i 4 7 7 :
: % % 92,0
80 C
" 20-1 CLAY (TILL) - medium plastic, moist, very E
: ZP o / sliff, grey, sandy, gravelly é :—sm
9.0 A i o
C Hole ended at 9.1m [
F Hole sloughed to 3.6m and seepage to
- 3.0m below grade at completion of drilling — 90.0
—10.0 .
: E—as.o.

LOGGED BY: DB

COMPLETION DEPTH: 6.1 m

ACRA Earth & Enwronmental Limited femewe sk

COMPLETE: 01/28/99

Page 1 of 1

Winnipeg, Manitoba Fig. No: B12




PHASE Ill ESA - C.T. BRANDON CONTRACTOR: PADDOCK DRILLING LTD. TEST HOLE NO: 41
CANADIAN TIRE CORP. LTD. DRILL RIG: CT250 PROJECT NO: WX04612.3
AUGER: 125MM SS ELEVATION: 99.7 m
SAMPLE TYPE  [lfsweer uee [curnes Dlser Hcore “[l[vo recoverr [ JoonT. sawPLe
BACKFILL TYPE lfeovionme  [“lreaceaver  [[TIstovon  [jexor  PoRaLcurmvs [jswwo
= :
_ = ) 2 = E
>=| Z o —
% Fla| g |5 SOIL =< comENts | E
[ ] = =
E =212 DESCRIPTION g% s
@ ATH VAPOUR LEVEL (ppm)® [ 7] %] =
2000 4000 6000 =
00 o [<WAPHALT (100mm) / .
S 411 7 GRAVEL (Fill) - poorly graded, fine fo s
- cL /|\medium grained, damp, loose, brown, sand 0.0
o Z 41-2 CLAY (Flll) - low plastic, damp, firm, o
- 1.0 L brown, gravel, organics I -
- SILT - low plastic, moist, firm, brown, u
E ] &‘ =1 s andy slight odour, sparse :—980
5._,_0 -4 EA::E ;;:Ty graded, fine grained, moist, staining from 1.7 fo 20mf
: / Very silty from 1.4 fo 2.0m f -
: / CLAY — low fo medium plasfic, molsi, -
. a-cl / shiff, grey, oxides, silly - 97.0
30 j&?- / -
: //A CLAY = medium plasfic, moist, firm 7 E
- _ - medium plastic, moist, firm to r
: /» . % sliff, brown :—96.0
— 4.0 / Grey, slity, mottled from 3.4 to 4.1m o
C M / Light brown from 4.1 fo 4.9m C
- L 41-7 / Grey, trace grovel from 4.9 to 5.2m .
- % Grey, soft from 5.Z to 6.9m —85.0
;—5-0 / - grey, trace gravel from 4.9 o 5.2m -
. a % - grey, soft from 5.2 fo 6.9m -
- % 940
il ;
: % o
7.0 / ¥
: é F
s -4 o [/ CLAY (TILL) - medium plastic, moist, sfiff -
- to very sfiff, grey, some gravel / 92,0
C 80 Hole ended at 7.6m o
F No sloughing or seepage at completion of o
: drilling -
- 91,0
9.0 F
5 2
100 F
f—as.o!
1L LOGGED BY: DB COMPLETION DEPTH: 7.6 -
. . 4 H . /.om
AGRA Earth & Environmental Limited e sv koo ICOMPLETE: 01/78/69
Fig. No: B13 | Page 1 of 1

Wmmm_mnitoba



Xooe i T
s TR
-
-t

PHASE Il ESA - C.T. BRANDON CONTRACTOR: PADDOCK DRILLING LTD. TESTHOI.EIIO'«
CANADIAN TIRE CORP. LTD. DRILL RIG: CT250 PROJECT NG 'WX04612
AUGER: 125MM SS ELEVATION: 99.25 m
SAMPLE TYPE  [Jlfswewsy uee [ Jcurnes Xser = [wo recovery [ JcowT. saweie
BACKFILL TYPE [JifsentonTe Jreaceve [lllswoven  Gjesr  PoRaicumnes [ojsw0 -
—_ ol o é E
>=| = -
£ el g SOLL =< commns |2
a. b1 >~ 3
i =3 DESCRIPTION 2 2
@ ATH VAPOLR LEVEL (ppm)® |5 7} o
2000 4000 6000 =
r 04 CLAY (Fill) - low plastic, moist, firm, g
42-1 CL brown, gravel, organics '

CLAY - low to medium plastic, moist, firm,
brown, very slity, some gravel

1.0 Z42‘2

2 .y
:_zo \7 &: N a-o

30 < o

odour, staining from 1.7 to
2.6m

L] Illlllllllllllllllllll
o
o«
<

CLAY - medium plastic, molst, stiff,
brown, very silty

A O s o

\\ E—ss.o
g >’ i7- gfi;t;;. 2!;: staining from F
[ 4.0 /. F
- // — 95.0
S [ U2-1 F
2 é - grey, trace gravel below 4.7m F
—5.0 / -
F ‘2‘4 % F 940
5 7 5
% 5
f % s
: 7 5
7.0 / F
- % —92.0
i % ;
- 7 o
F -4 7] CLAY (TILL) - medium plasfic, moist, fi -
i w0 Z42 % a /é to sﬁf(f fo )very"s:’(:if\::";r:y?ss::nem ;::vel o :
- ) Hole ended at 9.1m f_go_gj
. Hole sloughed to 8.8m below grade - :
3 immediately affer drilling E
C_ 100 No seepage . ’
800,
: 11.0 P - C
AGRA Earth & Environmental Limited [apte2 e o

Winnipeg, Manitoba Fig. No: B14 Page 1 of 1




PHASE lll ESA - C.T. BRANDON

CONTRACTOR: PADDOCK DRILLING LTD.

TEST HOLE NO: 43

CANADIAN TIRE CORP. LTD.

DRILL RIG: RM30 TRACK

PROJECT NO: WX04612.3

AUGER: 125MN SS

ELEVATION: 99.6 m

SAMPLE TYPE  [lfswesy uee [curnnes Dser [TTINo recoverr [ JconT. SawpLe
BACKFILL _TYPE [Jffsentone PEA GRAVEL __[[[[|SLOUGH w Poear curmnes |
=
_ alo 2 = E
£ l; alg |2 SOIL < COMMENTS | Z
& SEIE DESCRIPTION =3 <
O%OVAP‘&% LEVEL (ppm&’ 7] ) 2 P
r 00 ¢ /] TOPSOIL — loamy, organics, black, moist, :
- 3-1 7/ roots, gravel, grass C
- //% CLAY - low to medium plastic, moist, soft, —99.
o ~ brown, silty, trace sand o
10 Z“ 2 a—m% Black, organics from 0.46 fo 1.2m F
- 3ﬂ = sandy from 1.2 fo 1.5m C
- -3 s . o
- %9 SAND — poorly graded, fine to medium 980
[ 7.o¥ §°: grained, moist, loose, brown W.L. 01/27/99 - T
: -4 sp by, . F
s e% 2l _ wet below 2.3m ;Ilggrl:_'l odour from 2.3 fo :
- 0%0 g —97.0
3.0 - CLAY - high plastic, moist, stiff, brown, :
: Zr.‘ CH é silly, irace sand -
s _ /| CLAY (TILL) - medium plastic, moist, soft, C66.0
E ¢ -4 o 4 brown/grey, some gravel -
: Jr T U3-7 o é CLAY - high plastic, moist, firm, grey -
s mottled) 950
F 50 Hole ended at 4.6m C
: Sloughing to 2.0m and seepage to 1.8m at C
- completion of drilling -
5 —94.0
- 6.0 -
::-93.0;
7.0 F
;-sz.o
f—-&o F
- o1,
3.0 !
C F
- f—so.o,’
100 - |
F 200/
1.0 :
LOGGED BY: DB COMPLETION DEPTH: 4.6 m
AGRA Earth & Enwronmental Limited kv avweo CONPLETE: 01 /28/33
Fig. No: B15 Page 1 of 1
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APPENDIX C

CERTIFICATES OF ANALYSIS

& AGRA Earth & Environmental
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fitle
Run File

‘fethod File

sample ID

TOTAL SEMI-VOLATILE HYDROCARBONS
c:\star\modulelé\svar396.run
C:\STAR\SEMCAL .MTH

8482

Injection Date: 3-FEB-99 4:28 PM Calculation Date: 3-FEB-99 5:02 PM

Jperator

Workstation

‘'nstrument

‘hannel

Lk ddkk ok ok dk ok k Kk

Chart Speed

Start Time

c10

cw

c14

c16

c19

c20

- C24

S . THOMSON Detector Type: ADCB (1 Volt)
PGMAY98C Bus Address : 16

Varian Star #1 Sample Rate : 10.00 Hz

A = FID Run Time : 34.002 min

Star Chromatography Workstation ******* Version 4.51 ****kkskkdrts*

0.54 cm/min Attenuation = 100 Zero Offset = 3%
ObOOO min End Time = 34.000 min Min / Tick =_1.00
5 . 10 15 20
3 T T mVolts

1 T

w N
L L

-] a
L 1 2

104

114

VY

124

T

13 1

14 4

Y

154

W

164

174




litle
Run File

“fethod File

jample ID

TOTAL SEMI-VOLATILE HYDROCARBONS
c:\star\modulel6\svar395.run
C:\STAR\SEMCAL .MTH

8481

Tnjection Date: 3-FEB-99 3:45 PM Calculation Date: 3-FEB-99 4:20 PM

Jperator ¢ S.THOMSON Detector Type: ADCB (1 Volt)
Workstation: PGMAY98C Bus Address : 16

nstrument : Varian Star #1 Sample Rate : 10.00 Hz

hannel : A = FID Run Time ¢ 34.002 min

(Kx*xkAkkkkk Star Chromatography Workstation ****x*% Version 4.51 ***txkkkkssss

Chart Speed

Start Time

c1o

c12

c24

= 0.54 cm/min Attenuation = 100 Zero Offset = 3%
= ObOOO min 5End Time =_34.000 min Min / Tick =_1.00
0 ; '10 115 I2.’0 Vots®
m

104

114

12

134

14 4

154

16 -

17 4

18 4

T T

194

b g




itle ¢ TOTAL SEMI-VOLATILE HYDROCARBONS
Run File : c:\star\modulelé\svar393.run
fethod File : C:\STAR\SEMCAL.MTH

jample ID ¢ 8480

Tnjection Date: 3-FEB-99 2:20 PM

: S.THOMSON
: PGMAYO98C
: Varian Star #1
FID

vperator

Workstation
nstrument
‘hannel : A

EE L E R E L XXX

Calculation Date: 3-FEB-99 2:54 PM

Detector Type
Bus Address
Sample Rate
Run Time

ADCB (1 Volt)

16
10.00 Hz
34.002 min

Star Chromatography Workstation ******* Version 4.51 ok sk ke ek ke ok ok ke ok

Chart Speed = 0.54 cm/min Attenuation = 100 Zero Offset = 3%
“tart Time = 06000 min 5End Time =w34.000 min 15Min / Tick =_1.00
i T . - ' : Vot
14
21 —_—— —
l 3l | = — ——
4 4 ——
. 5 — —————————— ——
8- = — —————— —
74 7'7777 = e ————
c10 8- ;;jf‘A, —
ol e
c12 104 B =—
114 -
c14 124 =
134 3
c16 144 ;
154
I c18
164
c20 174
184 -
I i
c24
20 -
23
24 -
c28
254
26 -
27
28 -
204
304
314
324
334




TOTAL SEMI-VOLATILE HYDROCARBQNé

litle :

Run File ¢ c:\star\modulel6\svar392.run

fethod File : C:\STAR\SEMCAL.MTH

jample ID : 8479

Tnjection Date: 3-FEB-99 1:37 PM Calculation Date: 3-FEB-99 2:11 PM
Jperator  : S.THOMSON Detector Type: ADCB (1 Volt)
Workstation: PGMAY98C Bus Address : 16

nstrument : Varian Star #1 Sample Rate : 10.00 Hz

‘hannel : A = FID Run Time : 34.002 min

*kkkkkkkx* Star Chromatography Workstation ******* Version 4.5]1 ***kxkkkxsssss

Chart Speed 0.54 cm/min Attenuation = 100 Zero Offset = 3%

“tart Time = ObOOO . min 5End Time =w34.000 min 15Min / Tick =, 1.00

. 0 T ! T mVolts™

-
2

w N
" A

c10 8 4
9
c12 104
114
C14 12
134
c16 14 -

15 4

c19
' 16

17 4

184
I 19 4

L
R




TOTAL SEMI-VOLATILE HYDROCARBONS

PR 5

itle :

Run File ¢ C:\STAR\MODULE16\SVAR399.RUN
‘ethod File : c:\star\semcal.mth

.ample ID : 8478

‘njection Date: 3-FEB-99 6:36 PM Calculation Date: 4-FEB-99 8:57 AM

ADCB (1 Volt)

uperator : S.THOMSON Detector Type:

Workstation: PGMAY98C Bus Address : 16
nstrument : Varian Star #1 Sample Rate : 10.00 Hz
‘hannel : A= FID Run Time : 34.002 min

*k*kkkkkx**x Star Chromatography Workstation *****+* Version 4.51 ***x*xksxkkskrsx

Chart Speed = 0.54 cm/min Attenuation = 100 Zero Offset = 3%
‘tart Time = 0,000 min ;End Time =,34.000 min _Min / Tick = 1.00
0 T T T T mVolts~
1
]
2
| ,
44
A s
. 6l
7 - =
c1o 8- ——— —
9. —__
c12 104 . ———
114 =
Cc14 124 = 7,,,, —
134 =
cis 14, S——
e
: 154
' c19
16
c20 7
184
|
c24
204
I 2
2
23 4
24 4
c28
25
264
274
284
20 4
304
31
324
334




Title : TOTAL SEMI-VOLATILE HYDROCARBONS
Run File ¢ c:\star\modulelé6\svar398.run
fethod File : C:\STAR\SEMCAL.MTH

Sample ID : 8477

Injection Date: 3-FEB-99 5:53 PM Calculation Date: 3-FEB-99 6:27 PM

Operator : S.THOMSON Detector Type: ADCB (1 Volt)
Workstation: PGMAY98C Bus Address : 16

Instrument : Varian Star #1 Sample Rate : 10.00 Hz
Zhannel : A = FID Run Time : 34.002 min

tkkkkkkkkkk Star Chromatography Workstation ******* Version 4.5] ****x*xksksrsrs

Chart Speed = 0.54 cm/min Attenuation = 100 Zero Offset = 3%
Ytart Time = 06000 min 5End Time =w34.000 min 15Min / Tick =0 1-00
< T T T T mvab'
1
—_—
2
| .
44
N 5
. 6.
74
c10 8 4
9+
c12 104
114
c14 124
13 4
c16 144
15 4
' c19
16 4
c20 171
18 4
|
Cc24
204
I 21
pri
234
czs 241
25
26 -
274
284
294
304
314
32
33
)



itle : TOTAL SEMI-VOLATILE HYDROCARBONS
Run File : C:\STAR\MODULE1l6\SVAR397.RUN

ethod File : c:\star\semcal.mth

ample ID : 8476

“njection Date: 3-FEB-99 5:11 PM Calculation Date: 4-FEB-99 8:56 AM

wvperator : S.THOMSON Detector Type: ADCB (1 Volt)
Workstation: PGMAYS98C Bus Address : 16

nstrument : Varian Star #1. Sample Rate : 10.00 Hz
nannel : A= FID Run Time . : 34.002 min

**x*kk*kk**x* Star Chromatography Workstation *****x* Version 4.5]1 *****kkskkkkksx

:hart Speed = 0.54 cm/min Attenuation = 100 Zero Offset = 3%
“tart Time = 0,000 min sEnd Time =,34-000 min _Min / Tick =5 1.00
I . 0 < —7 T T T mVolts™
14
24
l s.
44
54
" i
74 £
c10 s{ E
9-
c12 10 -
11 -
c14 124
134
c16 14
A 15 4
I c19 .
c20 74
18 4
|
204
I 2
23
24 4
254
264
274
284
294
30
314
32
33







APPENDIX D

SITE SENSITIVITY ANALYSIS
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Applicable Guideli | Remediation Criteri

In 1991, Canadian Council of Ministers of the Environment (CCME) established interim
assessment and remediation criteria for soil and groundwater contaminants in the /nterim
Canadian Environmental Quality Criteria for Contaminated Sites. The criteria were adopted from
existing guidelines and criteria in use in Canada at that time. The interim criteria were to be
modified as required to reflect emerging scientific data. Sites were classified as agricultural,

residential/parkland, or commercial/industrial based on land use.

In 1993, Manitoba Environment (ME) published Petroleum Storage Sites: On-site Risk
Management, in which sites were classified according to their sensitivity as determined by a
site sensitivity assessment. Sites were classified as Level |, Il or lll for high, moderate and low
sensitivity, respectively. For each level, remediation criteria for BTEX (benzene, toluene, ethyl
benzene and xylenes), mineral oil and grease, lead, total semi-volatiles (TSH) and total volatile

hydrocarbons (TVH) were established.

In March 1997, CCME published the Recommended Canadian Soil Quality Guidelines (SQG),
overriding the CCME interim assessment and remediation criteria (1991) for a number of
parameters. The SQG are based on the lowest value generated by the environmental and human
health approaches for each of the four land uses: agricultural, residential/parkland, commercial,

and industrial.

Subsequent to the publishing of the CCME SQG, ME adopted a three tiered approach for dealing
with contaminated sites. The first tier consists of the direct adoption of SQG. The second tier
consists of evaluation of site specific conditions and limited modification of the SQG by setting
site-specific objectives. The third tier relies on the use of risk assessment procedures to
establish remediation objectives at contaminated sites on a site-specific basis.

In June 1998, Manitoba Environment published a guideline entitled Guideline for Environmental
Site Investigations in Manitoba (Guideline 98-01). The Guideline replaces the ME (1993)
document and focuses not only on petroleum impacted sites, but also the requirements for the
investigation of sites potentially impacted by various contaminants. The Guideline reflects the
principles established by CCME for the management of sites in Canada and the requirements
of the Manitoba Contaminated Sites Remediation and Consequential Amendments Act (CSRA).
In Section 5.0 of the Guideline (Comparison of Investigation Results to Criteria), it describes the
Tier 1, 2 and 3 Evaluation processes and declares the CCME (1997) document to be the default
environmental quality guideline for Tier 1 Evaluations. Tier 2 and 3 Evaluations are to be applied
where specific environmental quality guidelines are not available, or detailed site specific
information should be applied, or where human health and/or environmental risks cannot be

effectively quantified.

& AGRA Earth & Environmental
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TABLE D1: SITE SENSITIVITY FACTORS

FACTOR SITE CHARACTERISTICS

Site description Retail store and Gas Bar

Surrounding Land Uses
North: | Commercial
West: | Commercial
East: | Commercial & Industrial
" South: | Commercial & Agricultural

Groundwater Usage Site: no use
Southeast: irrigation

Surface Water West part of site: catch basins in parking lot and on 18th Street
East part of site: lagoon at southeast corner of site and south to agr. land

Underground Structures | MTS, Hydro, Cable, Gas, Water, Sewer along north property line running east

Subsurface Stratigraphy
Soil Profile | paved sections: 1.5m of granular and clay fill followed by low

plastic silt underlain by a high plastic clay
followed by clay till

Vegetated sections: 0.6m of topsoil and sand fill followed by low
plastic silt to 2.0m underlain by high plastic clay
followed by clay till

Depth to groundwater | approximately 1.5m below grade

' r TABLE A2 : SITE SENSITIVITY CLASSIFICATION
Concern Receptor Receptor Likelihood | Sensitivity
Sensitivity | of Impact Ranking

Ingestion Groundwater: irrigation (adjacent site) Medium Medium *
Surface water: irrigation (adjacent site) Medium Medium

Inhalation :

Soil | Surrounding agricultural land Medium Medium Moderate
Existing building on site: (commercial) Medium Low
Groundwater
unaw Surrounding agricultural land Medium Medium Low
Existing building on site (commercial) Medium Low
* Water clean-up is normally not required.

Site sensitivity is Moderate and the soil clean-up level is Commercial.

& AGRA Earth & Environmental
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WX-04612.3
February 18, 1999
Appendix E

Canadian Tire Corporation Limited
Phase lll Environmental Site Assessment
1655-18th Street, Brandon, Manitoba

STATEMENT OF LIMITATIONS

1. The work performed in this report was carried out in accordance with the standard terms of
conditions made part of this contract. The conclusions presented herein are based solely
upon the scope of services and time and budgetary limitations described in our contract.

2. The report has been prepared in accordance with generally accepted environmental study
and/or engineering practices. No other warranties, either expressed or implied, are made as
to the professional services provided under the terms of our contract and included in this

report.

3. The services performed and outlined in this report were based, in part, upon visual
observations of the site and attendant structures. Our opinion cannot be extended to portions
of the site which were unavailable for direct observation, reasonably beyond the control of

AGRA Earth & Environmental Limited.

4, The objective of this report was to assess the environmental conditions at the site, within the
context of our contract and existing environmental regulations within the applicable
jurisdiction. Evaluating compliance of past or future owners with applicable local, provincial
and federal government laws and regulations was not included in our contract for services.

5. Our observations relating to the condition of environmental media at the site are described
in this report. It should be noted that other compounds or materials other than those
described could be present in the site environment.

6. The conclusions of this report are based in part, on the information provided by others. The
possibility remains that unexpected environmental conditions may be encountered at the site
in locations not specifically investigated. Should such an event occur, AGRA Earth &
Environmental Limited must be notified in order that we may determine if modifications to our
conclusions and recommendations presented herein, are necessary.

&) AGRA Earth & Environmental
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