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A Law

Geokwan Environmental Ltd

ENVIRONMENTAL ENGINEERS

October 15, 1991

Canadian Tire Corporation
Box 770, Station K
Toronto, Ontario

M4P 2V8

ATTN: Mr. Hugh Law, Real Estate Manager
Dear Sir,
RE: Progress Report No. 4
Asphalt Paving and Installation of Vapour Extraction System

Canadian Tire Store, Brandon, Manitoba
Our Project No.'s E238 & E239

During the period from June 4 to June 25, 1991, the installation
of the remainder of the Stage 2 vapour extraction system (i.e. at
the parking lot) at the above noted project was completed. During
this time period, the trenches (Stage 1 & 2) which were installed
in November, 1990 were asphalted, the remainder of the pipe
installation and trenching was completed, and the last vapour
extraction unit was hooked up.

1. ASPHALTING OF TRENCHES COMPLETED IN 1990

On June 3, 1991, Geokwan Environmental Ltd. was informed that
Zenith Paving Ltd. was in the process of asphalting the trenches
installed by our firm in November, 1990. They had begun on May -
30, 1991 at the request of Mr. Merv Dillabough. In order to
ensure that the remaining work was done in accordance with the
project specifications, our inspector travelled to Brandon on
June 4, 1991. The purpose of this trip was to test the compaction
of the A base and asphalt and to ensure that the casings of the
vapour extraction wells were not covered during the asphalting
operation.

In addition, the work done from May 30 to June 3 was inspected to
ensure satisfactory workmanship and to verify that the wells had
not been covered. During this inspection, it was revealed that 2
wells had been covered and that a considerable number of casings
had been placed too low. These low casings could not properly
protect and cover the top of the wells. The asphalt and low
casings at these locations were repaired on June 6 and 7, 1991 by
Zenith Paving Ltd.

103~A SCURFIELD BLVD. WINNIPEG, MB. CANADA R3Y TM6
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The details of our inspection can be found on the enclosed -
inspector's logs in Appendix A. All compaction test results of
the 1990 trenches are enclosed in Appendix D. In addition, a
sieve analysis and Standard Proctor test were performed on the A
Base sample, the results of which are in Appendix C.

2. COMPLETION OF VES INSTALLATION

From June 16 to 20, 1991, the remainder of the Stage 2 header
pipe installation and trenching was completed by Cumming & Dobbie
Ltd. During this time period, a total of 770' of pipe and
trenching was completed. The work was started on Sunday, June 16,
1991 and finished during the night from Monday June 17 to
Wednesday June 19, 1991 (9:00 PM to 6:00 AM). The completed
trenches were backfilled and compacted to 2" from grade, and then
asphalted from 7:00 to 9:00 AM. Details on the work done each day
can be found in the inspector's daily report, Appendix B, and the
results of all compaction testing can be found in Appendix E.

Due to the problem of surface water flooding in the header pipe
near V9 during the spring, a slight modification was made to the
overall layout of the extraction system. V10 was moved from its
original position near V9, to the top of the Gas Bar. 1In order
to accommodate this change, a new trench was installed to join
trenches 1, 2, and 3. (see Plate PR4-1 for as-built drawing
showing all changes). This design change will have trenches 1, 2,
3 and 4 joined together and pumped in combination by Units V7, V8
and V10. It is expected to help alleviate the problem of the
header pipe being flooded 1in the Spring, and will enhance the
effectiveness of the entire subsurface vapour management systems.

On June 25, 1991, a site visit was made by our Mr. Walter Kwan,
P. Eng. to install V10 and replace V6 and V8 which were damaged
by the flooded water in the header pipes. V10 was installed on
the gas bar roof 1in place of V6. V8 was replaced with a new
unit, V11. V9 was permanently removed offsite at the end of
August, 1991, as the modification to the system design was such
that only 9 vapor extraction units were needed for removing the
subsurface volatile vapors in the treatment areas. The
locations of the seven vapour extraction wunits are indicated on
Plate PR4-3 to 6.

GEOKWAN ENVIRONMENTAL LTD.
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3. VAPOUR MANAGEMENT SYSTEM MONITORING

The Stage 1 & 2 vapour management systems were monitored on a
regular basis. This includes measurements of the volatile vapour
removed by each VEU, the product thickness, ground water levels
and total volatile vapour concentrations in all wells. all
relevant field data are shown in Table A to F inclusive.

Details of the aerial distribution of the volatile vapour
measured in June, August and September, 1991 are shown on Plate
PR4-1A, 1B & 1C. From these plates, it can be readily seen that
the lateral extent of the 100 % LEL vapour plume in the treatment
areas has been substantially reduced by the Stage 1 & 2 vapour
management systems. 1t should be appreciated that the vapour
clean up effort and system performance had been somewhat hampered
by the seasonally higqh ground water tables and flooding of the
header pipes in the spring of 1991. This water flooding
difficulty is expected to be improved next spring as all trenches
have now been paved with asphaltic concrete.

4. PRODUCT RECOVERY

product recovery through the 2 large diameter recovery wells and
the vapour extraction wells was undertaken frequently by Clark
Septic Service of Brandon. However, the product recovery process
has been slow. Based on the monitoring data obtained to-date
from the vapour extraction wells, it now becomes apparent that
there are several hydrocarbon product pools in the Stage 1 & 2
areas, especially in_ the southwest corner of the store.
Hydrocarbon pools are also suspected in the interior of the
existing Canadian Tire Store. The aerial distribution of the
product plume detected at the vapour extraction wells from June,
1991 to September 1991 is shown on Plate PR4-2A to 2C.

To expedite the product recovery, Wwe strongly recommend that an
additional large diameter recovery well be installed at the
southwest corner of the store as soon as possible. 1In addition,
a detailed delineation and verification of the possible presence
of hydrocarbon product pools beneath the canadian Tire Store,
using a combination of electromagnetic : al., methods and
core holes should be considered. '

Yours truly,
GEOKWAN ENVIRO

NMENTAL LTD

W

Pe s/ . Z/ . .
P IS KWAN
Harley Pafikratz, P.E Walter K M. Eng., P/ Bhg.

WK/tbs

Encl.
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APPENDIX A

INSPECTOR'S DAILY REPORT
ASPHALTING OF TRENCHES INSTALLED IN 1990

Tuesday June 4, 1991

- left for Brandon at 9:30 AM

- arrived at Canadian Tire Store at 12:30 PM. On arrival, Zenith
Paving was excavating and compacting Trench 5.

- A site inspection upon arrival revealed that trench 4, as well
as all trenching north and east of the store had been
previously completed. A total of 2374 sq. ft. of asphalt had
been placed.

- The A base in trench 5 was compacted until 2:30 PM.

- Trench 5 asphalted from 2:30 to 5:30 PM

- Compaction of all A Base and asphalt tested with Nuclear
Densometer.

- A total of approximately 1045 sq. ft. of asphalt was placed
during the day.

- Inspected all wells along trench 4. The casings at MW 130, 123,
122, 121 and 119 were too low and will require raising.

- Checked all extraction units. V6 and V8 not working.

Wednesday June 5, 1991

- arrived on site at 7:00 AM.

- Zenith wvorking on the south east trench in front of the store
(MW 57 to MW 66).

- existing cold patch removed and underlying A base compacted
until 7:50 AM.

- Trench asphalted from 8:00 AM to 9:00 AM.

- Compaction of A Base and asphalt tested with Nuclear
Densometer.

- Zenith began excavation of trench in front of Auto Centre at
10:00 AM (MW 106 to 113).

- A Base compacted until 12:00 PM.

- Asphalted from 1:00 PM to 2:15 PM.

- All A Base and Asphalt compaction tested with a Nuclear
Densometer.

- 4' section of Asphalt east of MW 112 was soft and could not be
compacted due to a saturated subgrade. The section was dug out
and replaced.

- Zenith began work at west end of trench 5 and trench 4 behind
Gas kiosk at 2:30 PM.

- Excavated and compacted A Base and placed asphalt from 2:30 to
5:30 PM.

- During day, all casings north and east of the store were

GEOKWAN ENVIRONMENTAL LTD.
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checked. The casings at MW 75, 99, 100, 103, 116, 117 and
control point at northwest corner were too low, and will
require raising.

- A total of approximately 942 sq. feet of asphalt wvas placed
during the day.

Thursday, June 6, 1991

- arrived on site at 7:45 AM.

- Zenith in process of excavating and compacting small area in
front of Seasonal Centre (MW 66 to 68).

- Asphalted from 8:30 AM to 9:30 AM.

- Zenith began excavation on trench 3 at 10:00 AM (MW 118 to 53
to 179).

- Excavated until 1:45 PM, and then compacted until 3:00 PM.

- Asphalted from 3:15 PM to 5:30 PM.

- All A Base and asphalt compaction tested with a Nuclear
Densometer.

- Zenith saw cut asphalt at MW 121, 122, and 123 in order to
raise the low casings.

- Casings were raised and the patches asphalted.

- A total of approximately 845 sq. ft. of asphalt placed during
the day.

Friday June 7, 1991

- Due to heavy rains during AM, Zenith did not begin until 10:00
AM

- Excavated and compacted north south connection between trench
3 and trench 4, and trench 3 east from 10:30 AM to 2:15 PM (MW
180 to 171 to V9).

- Zenith saw cut asphalt at remainder of monitoring wells which
require the casings raised.

- Asphalted trenches 3 and 4 from 2:30 PM to 4:00 PM.

- Asphalted remainder of patches after casing were raised.

- A total of approximately 480 sg. ft. of asphalt placed during
the day.

- Left for Winnipeg at 4:00 PM. Arrived in Winnipeg at 6:30 PM.

* Note: An additional 80 sq.ft. of asphalt was placed under the

direction of Mr. M. Dillabough. This asphalt was not related to
the installation of the vapour extraction system.

GEOKWAN ENVIRONMENTAL LTD



APPENDIX B

INSPECTOR'S DAILY REPORT
INSTALLATION OF REMAINDER OF VAPOUR EXTRACTION SYSTEM

Saturday June 15, 1991

- leave Winnipeg at 10:30 AM.

- arrive in Brandon at 1:00 PM.

- picked up pipe and insulation from storage compound and took
to Canadian Tire Store.

- Rental equipment from Regent Rentals received at site.

- Arrange for 30 yards of A Base an 20 yards of Pea Gravel to
be delivered to the site by Cumming & Dobbie.

- Unload all supplies into site office.

- Leave site at 4:30 PM.

Sunday June 16, 1991

- Arrive at site at 8:30 AM

- 260' of pipe installed and trench completed from MW 171 to east
of MW 162.

- Compaction of granular A Base in trench tested with a nuclear
densometer.

- Cumming & Dobbie crew left site at 6:15 PM.

- Left site at 7:30 PM.

Monday June 17, 1991

- Due to heavy rains overnight, trench was inundated with water.

- Arrived on site at 5:40 AM, and began to pump water from
trench. Pumping completed at 7:30 AM.

- A Base was re-leveled with the aid of a loader from Cumming &
Dobbie.

- A 12' 1long soft spot near MW 166 was removed to 8" from grade
by Zenith Paving. New A Base was placed in this area and
compacted.

- Entire trench was recompacted.

- Zenith paved from 11:00 AM to 2:00 PM.

- A total of 563 sq. ft. of asphalt placed.

- Arrived on site for night shift at 9:00 PM.

- 120' of pipe installed and trench completed during night (MW 53
to MW 148 and east of MW 162 to 183).

- Cumming & Dobbie crew left site at 4:00 AM.

- Left site at 6:00 AM.

GEOKWAN ENVIRONMENTAL LTD
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Tuesday June 18, 1991

Derek Trinke inspected the placement of asphalt from 7:00 AM to
9:30 AM. Tested compaction with Nuclear Densometer.

A total of 363 sqg. ft. of asphalt placed.

Arrived on site for night shift at 9:00 PM.

175' of pipe installed and trench completed from MW 161 to 155.
Compaction of granular A Base fill tested with a nuclear
densometer.

Cumming & Dobbie crew left site at 5:00 AM.

Left site at 5:00 AM

Wednesday June 19, 1991

Derek Trinke inspected the placement of asphalt from 7:00 AM to
9:00 AM.

A total of 430 sq. ft. of asphalt placed.

Arrived on site for night shift at 9:00 PM.

205' of pipe installed from MW 155 to 148.

Compaction of granular A Base fill tested with a nuclear
densometer.

Cumming & Dobbie crew left site at 6:00 AM.

left site at 6:00 AM.

Thursday June 20, 1991

Derek Trinke inspected the placement of asphalt from 7:00 AM
to 10:00 AM.

A total of 510 sq. ft. of asphalt placed.

MW 75 and MW 102 which had been previously buried with asphalt
vere uncovered, the casings raised and the patches re-
asphalted.

A1l rental equipment returned to Regent Rentals.

Carried out survey of new top of pipe elevations.

Left for Winnipeg at 4:30 PM.

Arrived in Winnipeg at 7:00 PM.

GEOKWAN ENVIRONMENTAL LTD



APPENDIX C

SIEVE AND PROCTOR TEST RESULTS

On June 4, 1991, a sample of granular A Base was recovered from
the stockpile at the Canadian Tire store in Brandon, Manitoba.
The sample was shipped to our Winnipeg laboratory where a sieve
analysis and Standard Proctor test were performed. The following
test results were obtained:

1. Sieve Analysis

SIEVE SIZE PERCENT PASSING SPECIFICATION
i 100.0 100
374" 98.5 -—-
172" 87.17 70 - 90
3/8" 80.2 ==
#4 62.1 40 - 75
#10 47.6 20 - 55
#40 24.5 10 - 35
#100 11.2 -
#200 9.3 5 - 15

2. Standard Proctor Test

Maximum Density: 2160 kg/cu.m.
Optimum Moisture: 8.4 %
Proctor Type: Standard

GEOKWAN ENVIRONMENTAL LTD



APPENDIX D

COMPACTION TEST RESULTS
ASPHALTING OF TRENCHES INSTALLED NOV. 1990

The following test results were obtained from June 4 to 7, 1991
at the Canadian Tire Store in Brandon, Manitoba with the aid of a
Nuclear densometer:

A Base
Test Test Percent Dry Density Percent
No. Location Moisture (kg/cu.m) Compaction

June 4, 1991

1 2' W of MW1l41 6.2 1997 92.4
2 5' W of MW138 7.2 | 2142 99.2
3 10' E of MW136 6.7 2119 98.1
4 10' SE of

Control Point 7.3 2026 93.8
5 2' W of MW132 7.7 2125 98.4

June 5, 1991

6 4' W of MWb58 5.9 2020 93.5
7 2' E of MWé61l 5.2 2064 95.6
8 4' N of MWe64 5.8 2046 94.7
9 5' W of MW107 6.3 2030 94.0
10 2' E of MW109 6.0 2072 95.9
11 6' E of MW11l2 5.8 2051 95.0
12 2' S of Gas Kiosk 5.9 2039 94.4

June 6, 1991

13 8' N of MW53 5.6 2120 98.2

GEOKWAN ENVIRONMENTAL LTD
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Test Test Percent Dry Density Percent
_No. Location Moisture (kg/cu.m) Compaction
14 10' W of MW174 6.0 2157 99.9

15 2' W of MW177 6.6 2117 98.1

16 2' E of MW179 6.3 2100 97.2

June 7, 1991

17 30' E of MW186 6.4 2283 105.7
18 10' W of MW1l72 5.8 2070 95.8
19 15*' S8 of
Control Point 6.9 2091 96.8
Maximum Dry Density 2160 Kg/ cu.m
Optimum Moisture 8.4 %
Specified Compaction 95 %
Proctor Type Standard
ASPHALT
Test Test Corrected Density Percent
No. Location (kg/cu.m) Compaction

June 4, 1991

1 10' W of MW132 2210 94.1
2 Retest of area 1 2262 96.3
3 3' W of MW134 2242 95.5
4 Retest of area 3 2268 ] 96.6
5 10' NW of MW1l43 2146 91.4
6 Retest of area 5 2189 93.2
7 10' E of MW138 2250 95.8

GEOKWAN ENVIRONMENTAL LTD
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Appendix D
Test Test
_No. Location
8 10" E of MW140
9 Retest of area
June 5, 1991
10 2' E of MWe64
11 4' W of MWel
12 2' W of MW58
13 Retest of area
14 Retest of area
15 Retest of area
16 5' W of MW107
17 6' E of MW109
18 2' W of MW1l1l2
June 6, 1991
19 2' W of MWe7
20 17' S of MW53
21 5' E of MW173
22 2' W of MW175
23 2' W of MW177
24 Retest of area 21
25 10" E of MW178

GEOKWAN ENVIRONMENTAL LTD

Corrected Density
(kg/cu.m)

2211

2261

2180
2162
2146
2228
2220
2209
2219
2250

2220

2258
2235
2218
2229
2220
2272

2260

E239

Percent
Compaction
94.2

96.3

92.8
92.1
91.4
94.9
94.5
94.1
94.5
95.8

94.6

96.2
95.2
94.5
94.9
94.5
96.8

96.3



Appendix D

Test Test
No. Location
26 5' W of MW180

June 7, 1991

217 8' E of MW186
28 14" W of MW172
29 22' S of MW1l71

Material Type: Asphalt

Corrected Density
(kg/cu.m)

2300

2248

2318

2280

Marshall Density 2348 kg/cu.m.

Specified Compaction:

GEOKWAN ENVIRONMENTAL LTD

E239

Percent
Compaction

98.0

95.7
98.7

97.1



APPENDIX E

COMPACTION TEST RESULTS
COMPLETION OF VAPOUR EXTRACTION SYSTEM TRENCHES
STAGE 2 - 1991

The following test results were obtained from June 16 to 20, 1991
at the Canadian Tire Store in Brandon, Manitoba with the aid of a
nuclear densometer:

A Base
Test Test Percent Dry Density Percent
No. Location Moisture (kg/cu.m) Compaction

June 16, 1991

1 3' E of MW170

10" below grade 6.8 2008 93.0
2 10' W of MW1le7

10" below grade 6.2 1959 90.7
3 10' W of MW1leé69

10" below grade 6.6 1955 90.5
4 15' W of MW1l69

2" below grade 6.4 1994 92.3
5 5' W of MW1l71

2" below grade 6.5 1936 89.1
6 2' E of MW164

2" below grade 6.7 2018 93.4
7 retest of area 5 6.0 2021 93.6

June 18, 1991

8 12' SW of MW1l62
8" below grade 9.0 1954 90.5

9 retest of area 8 8.1 1987 92.0

10 10' s of Mwl4s
8" below grade 7.6 1981 91.7

GEOKWAN ENVIRONMENTAL LTD
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Test Test Percent Dry Density Percent
No. Location Moisture (kq/cu.m) Compaction
11 retest of area 10 7.4 1995 92.4

12 20' S of MW 148
2" below grade 8.1 2028 93.9

13 5' N of MW 53
2" below grade 7.9 2004 92.8

14 17' SW of MW162
2" below grade 7.6 1989 92.1
June 19, 1991

15 10' W OF MWle61l

8" below grade 7.1 2121 98.2
16 15' E of MW156

8" below grade 6.2 2095 97.0
17 10' E of MW160

2" below grade 6.4 2142 99.2
18 10' E of MW1l58

2" below grade 6.6 2117 98.0
19 4' W of MW157

2" below grade 6.6 2149 99.5

June 20, 1991

20 10' E of MW147
2" below grade 6.8 2072 95.9

21 5' E of MW152
2" below grade 6.1 2087 96.6

22 10' W of MW1l55
2" below grade 7.0 2090 96.8

Maximum Dry Density: 2160 Kg/ cu.m Specified Compaction: 95 %
Optimum Moisture: 8.4% Proctor Type: Standard

GEOKWAN ENVIRONMENTAL LTD



APPENDIX D
Asphalt
Test Test
_No. Location
June 17, 1991
1 10" E of MW169
2 6' E of MW170
3 Retest of area 1
4 10" E of MW167
5 2' E of MW166
6 5' E of MW163
7 Retest of area 4
June 18, 1991
8 10' NE of MW183
9 17' N of MW162
10 5' N of MW53
11 Retest of area 8
June 19, 1991
12 15" E of MW1leé8
13 Retest of area 12
14 5' E of MW170
15 Retest of area 14
16 5' W of MW172
17 Retest of area 13

Corrected Density
(kg/cu.m)

2128
2228
2219
2178
2260
2259

2222

2235
2260
2254

2272

2221
2350
2307
2450
2386

2420

GEOKWAN ENVIRONMENTAL LTD

E239

Percent

Compaction

90.6
94.9
94.5
92.7
96.2
96.2

94.6

95.1
96.3
96.0

96.8

94.6
100.1
98.3
104.3
101.6

103.1
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Test | Test Corrected Density Percent
No. Location (kg/cu.m) Compaction

June 20, 1991

18 10' E of MW148 2272 96.8
19 10' E of MW150 2238 95.3
20 10" W of MW154 2263 96.4

Material Type: Asphalt
Marshall Density 2348 kg/cu.m.
Specified Compaction: 96 %

GEOKWAN ENVIRONMENTAL LTD



EFT

Th

1 8“‘:

05 104 103 102 101 Si - 2 - re} 35
o o o (-] o -
o7 9 95 94 93 o 90 €9 88 87 86 85 84 @2 & 60 79 78 T7 _T6 _T5 ™ 72 7
) 10} (8] o] 5 C ac— Y o — O o o 10 NN O B © B ¢ ] T D
vil va ) .
NOTE A=VI" LIOVED FROM FORMER LOCATION TO
TOP OF GAS PAR AS OUTLINED IN
('385 ASPHALT -) REFORT.
4 o NOTE B = NEW TRENCHES INSTALLED AS OUTLINED
EXISTING .IN REPORT.
CANADIAN TIRE STORE
e
49 /
V/ '/ / cONCRETE 0 TR v/
- S am— rr o S oL TANK ] ’
kjm 2 O /SIDE/J\../r} g' LEGEND
55///’//'.//////lzz//////////. g
o} 9] J 0] 0) 0O o0 a——a O—0 o} o TR N o) MCNITGRING WELL
ASPH A'T-) 64 63 62 6l 60 59 58 50 57 106 7 106 109 i w2 i3 4 15
o« 4 FECT/FRY niLL 2
. o
) ) " 148 149 150 151 152 153 154 155 15€ 157 158 se 160 16! ® VAP ety n T
[®) [ K . [9) L& [0} S (0] [@) Q (9]
TRENCH | ® 77 FOa
e L
V9o
i H 163 164 165 166 167 168 169 170 171 172 186
'i ; j@] 91 18] (8] (o] (@] o] [0} Q (o] o)
; TRENCH 2
RW2
173 174 175 176 177 178 . 179 180 o 936 -
o J [} [@ ] id (@] 1®)
TRENCH 3 o
B
P ns 120 121 122 123 124 125 126 127 128 129 130 ; C.P PIPE
! - —— @) Y v ) ] T D J q o) 9] o . ’kj
b TRENCH 4
}
Wi 140 139 138 137 136 135 134 133 132 131
[®) o d. ! d . . (9] [®] Al 1)
TRENCH 5
A TLRG GeOkwan
143 [N
[ ]
Epvironmental Ltd
, GRASS - STE REMEDIATION STAGE | & 2
~ VAPOR EXTRACTION
| CANADIAN TIRE PROPERTY
17 147
O' o o BRANDON, MANITOBA
7 ) “e SCALE: 1-gQ’ MACE: RK PLATE: PR4-I
(] (0] " -
- DATE : DEC /40 | CHKD: WK 1J0B: E236 & E235

. " =



.U/G TANKS

T s\

‘ / WAREHOUSE —

TRUCK LOADING
/ ;PUM Ps

BURGER KING

TWINE STORAGE

rooo0a!
10000 i

‘/D -KTANK FARM
DRUNM FILLING

PROPANE TANK

i‘ PROPANE FILLING
Q STORAGE

MURRAY
CHEV-OLDS

(8t STREET

| O
X.
% D
BA 0 0 0 0 0 0 © \é_\o o o
Le [ L T o
4
r t ©0 O O O O _% .
(I ] 3 0 ] ] Fd 2 N
oD o o 0o 0 0 O o
or 0 86 B6 36 23 O >
! o 0 06 06 0O O
3 (o} [¢] o] ] 35
U/G TANKS .
0
° (o}
© 3

oO -

o]
o
©
o
o
o
©
o
®
C.P. PIPE
|
(]
0
(o)
o)

- BN MR N PN B NN N PN BN M e e e -
(¢

l J — |

| o

ABERDEEN AVE (CLOSED)

o  MONITORING WE
4+ RECOVERY WELL
O  VAPOUR PIPE INSTALLED BY
®  REPRESENTS 100% LEL
O’  REPRESENTS 178 LEL
!
-
Ly
W
04
-
wn
s
©

Geokwan

Environmental Ltd

'SOIL

VAPOUR DISTRIBUTION (% LEL) - JUNE 11-13/91
CANADIAN TIRE CORPORATION LTD.
18TH STREET & ABERDEEN AVENUE

BRANDON, MANITOBA

{scALE: 1" = 120°

DATE: June 19/911 MADE: RK

CHKD: WK

JoB: E238 & E239 | PLATE: PR4-IA

e




(8th STREET

- — e s e S e e e a—— — — — -

1 I 1
PUMP tsumo\ ! ‘
U/G TANKS /WAREHOUSE-—-D-
. MURRAY )
/ TRUCK LOADING PROPANE TANK CHEV-OLDS
‘:éPUMPS PROPANE FILLING
| = [ﬂ LEGEND
— it 00000 ©  MONITORING WELL
TWINE STORAGE LOQ0 ! ¢ RECOVERY WELL
/D 'K Q —— — —— SEWER
BURGER KING DRUM Fl LING TANK FARM STORAGE _ WATER MAIN
— — - —— W.W. SEWER
. ; —---— G&S
— = it —o—— ! ——----—— HYORO
- - — ppadcmamlulippns— h__%“‘.
A 845 | ® MH
I o e REPRESENTS 100% LEL
, - o REPRESENTS 45% LEL
___________ (o) ] 43
x
OLD: CANADIAN TIRE STNRE 2]
L
—/#—U]G WASTE O TANK | &
ALK ' !
22 T l NOTE: NO READINGS WERE. TAKEN IN
%39 &_,J'Jf T THE SWAMP AREA TU THE
— : , . o o EAST OF THE PARKING LOT ON
° 2998 THIS TRIP, THEREFORE THE
cas o VAPOUR PWME CANNOT BE
| 2 217 —100% VAPOUR PLUME o SHOWN IN  THAT AREA,
r °w280 o
uL- : 7= rd (o] (o]
C.P. PIPE
[ e st ¢ S
© o000 o
2 0 I
| | SU/G TARKS o ¢ o
©
o  MARSH
(]
o) o o
L — — —_ =
ABERDEEN AVE (CLOSED)
' SOIL_VAPOUR DISTRIBUTION (% LEL)
Geokwan MEASURED AUGUST 22-23/9I
tal Ltd CANADIAN ~ TIRE  PROPERTY
.Environmenta t | BRANDON, MANITOBA
w T : ’ .E 238 :
SCALE: I"=120" | DATE: 01//0773! W‘DE JoT oKD wk JOB: g 539 PLATE:PR4-IB




D= o= 3 o = o o

(8t STREET

tPUMP lSLAND\

lTI | |

\
[
P

LEGEND
© MONITORING WELL
€ RECOVERY WELL

T T T SEWER

WATER MAIN
—--—— W.W. SEWER

ABERDEEN AVE (CLOSED)

HYDRO

n' U/G TANKS /WAREHOUSE —
MURRAY
TRU
CK LOADING PROPANE TANK CHEV-OLDS
QPUMPS PROPANE FILLING
‘ ﬁ.:::.‘.::ﬂ é
_ i o]o]elele
TWINE STORAGE L0000 ;i
BURGER KING DR Fuur:&—/{] TANe FARM QSTORAGE -
: —---— o0as
Py -~ .z !
i r[;? - 4'v z — - T
o
© -
W
© w
! ! o 14
) I k
] ! v
100 \ ) NEW £
c ' ! UG WASTE OI' TANK s
do =PSIDEWALK ) !
5\) / l [o]
e 8
o
o
(0]
[o]
.
C.P. PIPE
{ ]
U/G TANKS o C ©
o (o]
1}
q 8
509
? % |2“2 q MARSH
o
(o]
¢ o Q f
o ¢ : N —7 |

Geokwan
Environmental Ltd

SOIL VAPOUR DISTRIBUTION (% LEL) - SEPT 29-30/9)
CANADIAN

TIRE  PROPERTY
BRANDON, MANITOBA

SCALE: 172120

DATE: 01707791 §MADE: JOT

CHKD: WK

8
JOB:g 539 PLATE: PR4-1C

1

e mar R S e S



. _— .!
. ‘ [PUMP ISLAND !
I X use rans /WAREHOUSE —
(
MURRAY
TRUCK LOADING PROPANE TANK CHEV-OLDS
{PUMPS PROPANE FILLING | -
-T2
\ — | o oo0a d O MONITORING WELL
[ TWINE STORAGE LCOQO0_j ¢ RECOVERY WELL
-/] -K- - Q O Vapour pipe installed by
others .
' TANK FARM
BURGER KING DRUM FILLING STORAGE FILM = Thickness less than 0.1"
— —— —_ -
0 0000 O o c o © °
(@] FiLM
! |
90000030000 Q0 000 oooooooo/oooo o
o NEW "
w il ~ | - ______ o W
74 o r ] 14
0 ! t H
@l | OLD CANADIAN TIRE STORE | »
© FILM O ) , 5
! = 72 . ! , U/G WASTE OiL TANK 3
’ q * JSIDEWALK | o
[o, <I8.5 <1 i c
W n2 Y e e -
/6660000 b0Cc0 060 ¢ 9
0.2 - -~
19.6 FILM 30,6 so 264 7 1 Y o o
/ m © 0o 00 0000000 O0 o0fd
GAS 60 557 9.0 1"a °
BAR 6 00 0 0 0 0o o0 00 o
{o‘ 04 oS FILM o
% o000 00 0% ¢co c o
o 3.6 as 5.0
[ oD 0O 00O OO O OO O OO O O O C.P. PIPE
FILM 05 W2 FILM O
© o006 060000 00O O
04
| | bu/G6 Tanks © o c o
© Jol
)
o
o
o o o O MARSH
o
o) o ,)
Ll — — — N — |

ABERDEEN AVE (CLOSED)

| : VREE PHASE HYDROCARBON THICKNESS (INCHES)
Geokwan MEASURED JUNE 11 - 13, 1991
' CANADIAN TIRE CORPORATION LID.

Envir Onmeﬂtal Ltd I8TH STREET & ABERDEEN AVENUE

BRANDON, MANITOBA

DATE: June 19/91 MADE: RK OHKD: WK JOB: E238 & E239 |PLATE:PR4-2A

SCALE: 1" = 120'




S-S WP NP P BN

18t STREET

ABERDEEN AVE (CLOSED)

________________
AN |
PUMP ISLAND ,
F m—
|
' U/G TANKS WAREHOUSE =
4l -
MURRAY
TRUCK LOADING PROPANE TANK CHEV-OLDS
ZPUMPS PROPANE FILLING '
| d LEGEND
pgngguiipuiety |
— 60000 ©  MONITORING WELL
TWINE STORAGE 0000 _H & RECOVERY WELL
‘/{:l —‘ q —— — —— SEWER
M _
BURGER KING DRUM Fi LING TANK FAR STORAGE WATER MAIN
—_ —_—-— W.W. SEWER
! —---— GA&S
1
00000 . —.__O. ,—} il oW Ko = —— = .._-.____._;-‘_:;.::_:_......_ __..tc_‘: Tt HYDRG
HN e} ' 7 0.2
/ 0.4 :
0C 000 0000C0OQOI0O0QO00000 O0O00/k OP
)
1 NE: ’ LITJ NCTE: FILM = THICKNESS LESS
________ ! O "
o S - - W THAN  O.1
| | OLD CANADIAN TIRE STORE n
) NPV £
41 O '
32 H ! U/G WASTE O TANK 3
'SIDEW/: LK 4 | /
H\S FILMO—3 . i c
N’.) 384' 5 77— 'ﬂ I rol IOI 6 76 <z o“‘
35400(?00%301(-712_150 EILM 2 4)
] i o c
ff—™ o o0ioo 0bjoo oc o o od
;GAS 25 FILM/ FILM .4 4 4 S FILM o
BAR
I o gomie gue s g o
9 .
5 o 0 o © o® ¢ o o o
e ! ~ FILM FILM 3
oD/ooooo'oooooooc. S PIPE
i FILM
© o 00 o0 o/o oo o o o o
| | Luse Tanks © o c °
© 0
]
)
o
(o] (o] (o 2 o
(o} Ie) (o}

Geokwan
Environmental Ltd

SCALE: 1= |2b' 'mﬁ: 01707791 |MADE: JOT

HYDROCARBON  THICKNESS  (INCHES)

'MEASURED  AUG. 22-23/9]
CANADIAN  TIRE  PROPERTY

BRANDON, MANITOBA

—
—

CHKD: WK

JOB: 539 PLATE: PR4-2B




CANADIAN  TIRE PROPERTY

Envir onmental Ltd BRANDON, MANITOBA

I L
o N , i - | -
| b : PUMP ISLAND . T - :
. . r' —
. H. U/G TANKS /WAREHOUSE —
MURRAY
i TRUCK LOADING PROPANE TANK CHEV-OLDS
l APUMPS PROPANE FILLING | e
5 | & ’ LEGEND
— 0060064 ©  MONITORING WELL
I | TWINE STORAGE 'L:_(_Q_Q_QQ__J'J' ¢ RECOVERY WELL
| /D ‘ Q —— ——— SEWER
‘ BURGER KING DRUW FltLINA TANK FARM STORAGE —_ ‘WATER MAIN
. — —_——— W.W, SEWER
! | ——---— Gas
% - = I = —_— -1 ———— \
l ‘ ohp_ann_a_o,,._._ _o e e —— - === D s i HYDRO
{ ©6 0080000 Q0000000086 0000/ 0P .
F 1 ¥4
. B NEW o . L_.; .
2 o r—-———"-"—-"=-"~"—=- == | &J
& ' | 5
. 2 | OLD CANADIAN TIRE STORL | ‘ »
a o ' | NEW £
- ! ! U/G WASTE OIL TANK ¢
3 ——r
d LSIDEWALK ] !
] 1KUg J/ e
r MY 2 AG L LT 72 : 5
gogoo R % 32 ]° "4]
— : v _FiLM FILm g o o
# © oo 90 9”/0 ©“9o o 9 0o 0 o© d
| cas . o
L o o|p /? © 9/ o0 0o o0 o0 o
| - 0‘ s
N T eSg oo b e g o o
! C.P. PIPE
s foD/°999?°°°°°°sa,
© o 0 ¢ o/ o o0 0.0 0 ©
: FiLM
| || Luse Tanks OU . o c o
1 ©
o]
(o]
. o o o o MARSH
| o o
* ° ° —_— ° /tr;
() —_— —_—
- ABERDEEN AVE (CLOSED)
! G eokwan 3 ‘ HYDROCARBON THICKNESS (INCHES) - SEPT 29-30/91

SCALE 7=120° | DATE: 01/07791 __JMADE: 00T CHKD: WK |voB:g 539 PLATE: PR4-2C




PLATE PR4-3

Vapour Extraction Units

V7, V8 & V10, Stage 2

on the roof of kiosk.

Sept/91.

PLATE PR4-4 Vapour Extraction Unit V3

on the roof of seasonal centre. Sept/91



PLATE PR4-5

Vapour Extraction Unit V5
Southeast Corner of Service

Centre. Sept/91

-
-
-
-

PLATE PR4-6 Vapour Extraction Unit V11
Northwest Corner of Store. Sept/91



October 3, 1991

SITE REMEDIATION - STAGE 1
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

TABLE A - STAGE 1 E238

Note:
5.30/8.03: 5.03 = groundwvater elevation (add 1280.0 ft).
depth to ground water table from ground surface.

GEOKWAN ENVIRONMENTAL LTD.

.03

HE . Ground Heter Eler 28550,617%8me 3151359 Mana 22253701
50 2.05 5.30 / 8.03 6.8B8 / 6.45 5.22 / 8.11
57 3.45 6.01 / 7.39 6.05 / 7.35  4.52 / 8.88
58 3.52 5.76 / 7.55 7.35 / 5.96  6.56 / 6.75
59 3.48 5.76 / 7.50 7.33 / 5.93  6.48 / 6.78
60 3.45 5.73 / 7.50 7.30 / 5.93  6.41 / 6.82
61 3.54 5.70 / 7.48 5.05 / 8.13  6.40 / 6.78
62 3.62 5.75 / 7.34 7.32 / 5.77  6.43 / 6.66
63 2.57 4.61 / 8.56 7.30 / 5.87  3.62 / 9.55
64 2.91 4.00 / 9.11 5.94 / 7.17  3.79 / 9.32
65 2.92 5.42 / 7.80 7.42 / 5.80  3.63 / 9.59
66 2.70 3.86 / 8.93 6.92 / 5.87  3.86 / 8.93
67 3.58 4.96 / 7.99 5.06 / 7.89  3.76 / 9.19
68 3.18 5.78 / 7.03 7.22 / 5.59  6.42 / 6.39
69 4.06 4.69 / 8.11 6.54 / 6.26  4.13 / 8.67
70 4.02 3.66 / 9.06 10.21 / 2.51  3.56 / 9.16
71 2.53 2.83 / 6.36 8.87 / 0.32  7.06 / 2.13
72 3.79 4.06 / 5.86 9.16 / 0.76  4.70 / 5.22



Page A2 TABLE A - STAGE 1 E238

SITE REMEDIATION - STAGE 1
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elev. (ft) / Depth to Ground Water Table (ft)

No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Aug 22-23/91
73 3.76 4.48 / 6.35 8.43 / 2.40 5.20 / 5.63
74 4.17 5.00 / 5.50 7.58 / 2.92 5.42 / 5.08
75 4.11 5.26 / 5.24 -—= 5.47 / 5.03
76 4.21 5.35 / 5.36 7.13 / 3.58 5.57 / 5.14
77 4.18 5.35 / 5.77 7.26 / 3.86 5.66 / 5.46
78 4.30 5.42 / 6.16 7.20 / 4.38 5.78 / 5.80
79 4,32 5.58 / 6.22 8.26 / 3.54 6.43 / 5.37
80 4.78 6.82 / 5.18 9.62 / 2.38 7.16 / 4.84
81 4.94 7.08 / 5.21 9.53 / 2.76 8.56 / 3.73
82 5.38 7.21 / 5.46 9.59 / 3.08 8.52 / 4.15
83 5.29 7.36 / 5.35 9.21 / 3.50 8.31 / 4.40
84 5.54 7.36 / 5.32 9.32 / 3.36 8.82 / 3.86
85 6.18 7.47 / 5.16 9.20 / 3.43 8.08 / 4.55
86 6.32 7.25 / 5.47 8.24 / 4.48 7.88 / 4.84
87 5.63 6.99 / 5.76 8.09 / 4.66 7.83 / 4.92
88 5.34 6.52 / 6.35 7.75 / 5.12 7.54 / 5.33
89 5.26 6.23 / 6.69 6.97 / 5.95 7.73 / 5.19
90 4.58 5.75 / 7.25 5.88 / 7.12 6.52 / 6.48
91 4.59 5.64 / 7.39 5.85 / 7.18 6.40 / 6.63

GEOKWAN ENVIRONMENTAL LTD.



Page A3 TABLE A - STAGE 1 E238

SITE REMEDIATION - STAGE 1
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elev. (ft) / Depth to Ground Water Table (ft)

No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Aug 22-23/91
92 4.40 5.56 / 7.50 5.64 / 7.42 7.23 / 5.83
93 4.44 5.44 / 7.57 5.62 / 7.39 6.45 / 6.56
94 4.03 5.32 / 7.60 5.74 7/ 7.18 6.27 / 6.65
95 4.28 5.28 / 7.56 5.82 / 7.02 5.96 / 6.88
96 4.24 5.22 /7 7.51 5.80 / 6.93 5.76 / 6.97
97 4.26 5.21 / 7.30 5.81 / 6.70 5.76 / 6.75
98 4.42 5.18 / 6.74 5.76 / 6.16 5.78 / 6.14
99 4.09 5.11 / 6.26 5.63 / 5.74 5.55 / 5.82
51 3.93 4.97 / 6.26 5.39 / 5.84 5.39 7/ 5.84
101 3.97 4.95 / 5.92 5.37 / 5.50 5.40 / 5.47
102 3.83 | 5.01 / 5.75 --- 5.55 /7 5.21
103 4.22 4.98 / 5.69 5.44 / 5.23 8.70 / 1.97
104 3.92 5.01 / 5.76 5.46 / 5.31 5.40 / 5.37
105 3.97 5.03 7/ 5.90 5.46 / 5.47 5.41 / 5.52
106 3.56 5.79 / 7.62 7.34 / 6.07 6.41 / 7.00
107 2.86 4.46 / 8.90 5.46 / 7.90 3.88 / 9.48
108 3.19 5.09 / 8.27 7.27 / 6.09 5.33 7/ 8.03
109 3.75 4.84 / 8.49 6.65 / 6.68 5.23 / 8.10
110 3.50 5.53 / 7.75 7.20 / 6.08 5.98 / 7.30

GEOKWAN ENVIRONMENTAL LTD.



Page A4 TABLE A - STAGE 1 E238

SITE REMEDIATION - STAGE 1
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elev. (ft) / Depth to Ground Water Table (ft)
No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Aug 22-23/91

111 3.40 5.50 7 7.70 7.13 / 6.07 5.91 / 7.29
112 3.37 5.50 7/ 7.72 7.06 / 6.16 5;88 / 7.34
113 3.30 5.49 / 7.67 6.92 / 6.24 5.68 / 7.48
114 3.30 5.57 / 7.31 6.77 / 6.11 6.29 / 6.59
115 3.14 5.53 / 6.90 6.70 / 5.73 6.67 / 5.76
116 3.57 5.70 / 6.29 7.03 / 4.96 7.00 / 4.99
117 3.84 5.85 / 6.04 7.58 / 4.31 6.49 / 5.40

GEOKWAN ENVIRONMENTAL LTD.



October 3,

MW
No.

1
2

10
11
12
13
15
17
Notes:

10.86

1991

TABLE A - STAGE 2

E239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE

CANADIAN TIRE PROPERTY

Ground Water Elev.
Dec 11-14/90

Sep 29-30/91

BRANDON, MANITOBA

(ft) / Depth to Ground Water Table (ft)
June 11-13/91 Aug 22-23/91

-= 10

6.95% 2

-- 4.

/ 5.09: 10.86

5.09

.16 / 5.79 10.48
.97 / 6.76 4.89
.82 / 5.18 4.41
.04 / 3.35 8.56
.99 7/ 4.37 6.28
.19 / 1.49 5.15
.18 / 4.93 3.49
.25 / 5.68 2.33
.94 / 6.15 1.94
.81 / 4.89 1.84
.59 / 3.46 4.31
.05 / 1.54 5.15
.74 / 6.85 7.52
.59 s/ 11.38 10.26
00 / 6.90 4.52

surface.

NN N NNNNNNNNNNN N

5.67 -—=
4.84 3.97 / 5.76
4.59 3.75 / 5.25
0.73 -—-
3.08 -—-
0.53 -—-
4.62 -—=
5.60 -—-
6.15 -—-
4.86 -=-
1.74 -—-
0.44 ---
5.07 6.10 / 6.49
11.71 -——-

6.38 -—-

ground water elvation (add 1280.0 ft.).
depth to ground water table from ground

* - add 1270.0 ft. to ground water elevation.

GEOKWAN ENVIRONMENTAL LTD.
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TABLE A - STAGE 2

SITE REMEDIATION - STAGE 2

E238

GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elev.

No. Dec 11-14/90 Sep 29-30/91 June 11-13/91
18 - 4.57 / 8.45 --=

19 2.95 5.64 / 2.99 7.17 / 2.58
20 3.54 4.81 / 6.49 5.83 / 5.47
21 4.01 5.22 7/ 7.28 5.52 / 6.98
22 1.07 2.46 / 6.92 2.60 / 6.78
23 - 1.79 / 7.59 1.72 7 7.66
25 -- 1.79 /7 4.61 1.79 / 4.61
27 -- 2.52 / 6.17 2.80 / 5.89
29 -- 3.90 / 3.14 5.20 7 1.84
30 -- 3.80 / 1.10 5.45 / 0.55
32 -- 4.23 / 4.59 5.43 / 3.39
38 -- 4.65 / 5.50 6.15 / 4.00
41 3.56 -—= -—-

44 -- 6.66 / 5.01 7.87 / 3.80
52 5.66 7.12 / 5.67 8.25 / 4.54
53 6.84 9.71 / 5.42 10.52 / 4.61
54 8.35 11.03 / 6.39 10.50 / 6.92
118 8.00 10.02 / 6.05 11.38 / 4.69
119 7.06 8.91 / 6.68 10.74 / 4.85

GEOKWAN ENVIRONMENTAL LTD.

(ft) / Depth to Ground Water Table (£t)
Aug 22-23/91

5.26 / 6.04
5.69 / 6.81
2.62 / 6.76

2.15 / 7.23

7.33 / 4.34
7.75 / 5.04
10.60 / 4.53
11.68 / 5.74
12.90 / 3.17

10.56 / 5.03



Page A3 TABLE A - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elev. (ft) / Depth to Ground Water Table (ft)
No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Aug 22-23/91

120 6.82 8.71 / 6.52 10.62 / 4.61 9.30 / 5.93
121 6.31 8.36 / 6.15 10.62 / 3.89 9.95 / 4.56
122 4.94 8.26 / 5.64 10.11 / 3.79 9.70 / 4.20
123 5.38 7.62 / 5.90 9.68 / 3.84 9.46 / 4.06
124 4.55 6.75 / 6.45 -—- 8.87 / 4.33
125 3.83 5.95 / 6.85 7.87 / 4.93 7.09 / 5.7
126 3.54 5.70 / 6.78 7.39 / 5.09 6.30 / 6.18
127 3.41 5.60 / 6.57 7.22 / 4.95 8.10 / 5.93
128 3.28 5.54 / 6.28 6.88 / 4.94 5.56 / 6.26
129 3.08 5.39 / 6.08 6.78 / 4.69 5.76 / 5.71
130 2.94 5.43 / 5.69 6.64 / 4.48 9.53 / 1.59
131 2.95 5.33 / 6.45 6.71 / 5.07 5.09 / 6.69
132 3.13 ———%% 7.06 / 4.96 -—= kX

133 3.22 5.52 / 6.81 7.26 / 5.07 5.82 / 6.51
134 -- 5.57 7/ 7.18 7.56 / 5.20 6.07 / 6.69
135 4.14 6.73 / 6.47 8.30 / 4.90 7.56 / 5.64
136 4.58 ———%% 9.03 / 4.60 8.37 / 5.26
137 4.85 7.67 / 6.37 9.70 / 4.34 8.77 / 5.27
138 5.99 8.15 7/ 6.30 10.11 / 4.34 9.19 / 5.26

** - Monitoring well is plugged. No reading could be taken.

GEOKWAN ENVIRONMENTAL LTD.




Page A4 TABLE A - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elev. (ft) / Depth to Ground Water Table (ft)

No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Aug 22-23/91
139 6.24 8.77 / 6.21 10.67 / 4.31 10.08 / 4.90
140 6.39 8.86 / 6.68 10.77 / 4.71 8.91 / 6.63
141 7.62 10.51 s 5.76 11.19 / 5.08 13.89 / 2.38
142 8.22 10.51 / 6.35 10.73 / 6.13 10.40 / 6.4¢6
143 - 5.30 / 7.34 7.16 / 5.48 5.59 / 7.05
144 2.38 4.22 s/ 8.15 6.00 / 6.37 4.28 / 8.09
145 1.82 3.32 1 7.51 5.44 / 5.39 2.74 7/ 7.09
146 1.81 3.42 / 6.58 4.91 / 5.09 3.80 7/ 6.20
147 2.45 4.48 / 5.31 5.50 / 4.29 -—-

148 5.01 8.66 / 5.05 8.71 7/ 5.00 9.34 / 4.37
149 4.24 6.69 / 6.67 8.12 / 5.14 8.14 / 5.12
150 -- 3.90 / 9.19 3.58 / 9.51 4.52 / 8.57
151 2.68 5.54 / 7.40 7.45 / 5.49 6.27 / 6.67
152 3.54 4.83 / 8.02 6.85 / 6.00 5.58 / 7.27
153 3.47 5.46 / 7.30 7.43 / 5.33 5.99 / 6.77
154 3.43 5.58 / 7.08 7.48 / 5.18 6.06 / 6.60
155 3.37 5.04 / 7.54 7.32 / 5.26 5.76 / 6.82
156 3.41 5.84 / 6.59 6.55 / 5.88 6.21 / 6.22
157 2.87 5.19 1 7.11 7.18 / 5.12 5.15 /7 7.15

GEOKWAN ENVIRONMENTAL LTD.



Page A5 TABLE A - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elev. (ft) / Depth to Ground Water Table (ft)

No. Dec 11-14/90 S8ep 29-30/91 June 11-13/91 Aug 22-23/91
158 3.02 5.56 / 6.41 6.99 / 4.98 5.53 / 6.44
159 2.95 5.50 / 6.10 6.85 / 4.75 5.15 / 6.45
160 2.92 5.28 / 6.00 6.84 / 4.44 5.25 / 6.03
161 -- 5.43 / 5.49 6.77 / 4.10 -—-

162 6.75 9.62 / 4.95 10.29 / 4.28 10.57 / 4.00
163 5.54 7.61 / 6.40 9.42 / 4.59 8.48 / 5.53
164 5.14 6.64 / 6.88 8.97 / 4.55 7.82 / 5.70
165 4.41 6.19 / 6.80 8.39 / 4.60 8.05 / 4.94
166 2.67 4.28 / 8.43 7.48 / 5.23 5.68 / 7.03
167 3.43 4.63 / 7.80 7.44 / 4.99 6.05 / 6.38
168 3.44 5.80 / 6.40 7.46 / 4.74 6.22 / 5.98
169 3.41 5.50 / 6.51 7.45 / 4.56 6.02 / 5.99
170 3.31 5.85 / 5.98 7.26 / 4.57 5.97 / 5.86
171 3.85 5.63 / 6.03 7.29 / 4.39 5.73 / 5.93
172 3.27 5.51 / 5.82 6.97 / 4.36 5.44 / 5.89
173 6.63 9.15 / 5.67 10.07 / 4.36 10.19 / 4.63
174 5.84 8.27 s 5.95 10.15 / 4.07 9.40 / 4.82
175 5.89 7.93 / 5.82 9.89 / 3.86 10.15 / 3.60
176 4.51 6.63 / 6.74 8.61 / 4.76 8.21 / 5.16

GEOKWAN ENVIRONMENTAL LTD.



Page A6 TABLE A - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
‘ CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elev. (ft) / Depth to Ground Water Table (ft)
No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Aug 22-23/91

177 4.53 6.49 / 6.57 8.65 / 4.41 8.89 / 4.17
178 4.19 6.02 / 6.82 7.38 / 5.46 6.32 / 6.52
179 4.09 5.45 / 6.84 7.91 / 4.38 5.27 / 7.02
180 3.90 4.76 / 7.30 7.63 / 4.43 6.25 / 5.81
181 -- 4.58 / 6.82 5.40 / 5.95 ---

182 8.38 10.32 / 6.72 10.42 / 6.62 11.77 / 5.27
183 7.23 10.06 / 5.14 10.45 / 4.75 10.82 / 4.38
184 4.62 6.91 / 7.39 6.81 / 7.49 -—=

185 4.01 5.42 / 6.47 6.07 / 5.82 -—-

186 3.11 5.49 / 5.65 6.55 / 4.59 5.37 / 5.77
187 -- 5.18 / 6.74 --- -——-

188 -- 5.45 / 6.93 --- ---

189 -= 5.33 /7 6.09 --- -—-

190 -- 6.20 / 5.97 --- ---

RW1 6.11 * 2.73 / 6.98 5.05 / 4.70 3.75 / 6.00
RW2 3.43 6.14 / 6.43 7.40 / 5.17 6.29 / 6.28
CcP - 5.41 / 4.68 4.89 / 3.78 -—
Note:

1) CP = Monitoring well installed by others in 1985

GEOKWAN ENVIRONMENTAL LTD.



October 3, 1991 TABLE B - STAGE 1 E238

SITE REMEDIATION - STAGE 1
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Total Combustible Vapour (% LEL)

No. Dec. 11-14/90 Sep 29-30/91 June 11-13/91 Aug. 22-23/91

57 >100 >100 100 100

50 >100 >100 50 100

58 >100 0 217 12

(3900)

59 >100 4 3 18

60 >100 3 2 38

61 >100 25 12 17

62 >100 10 5 32

63 >100 5 15 19
(4700)

64 >100 26 19 84

65 >100 81 3 7

66 92 40 5 40

67 >100 >100 100 100
(+12000)

68 >100 >100 12 100

69 >100 >100 8 100

70 >100 10 3 2
(1000)

71 >100 1 0 0

Note: (5500) represents the total gasoline vapour concentration
measured in the monitoring well (in ppm).

i
GEOKWAN ENVIRONMENTAL LTD.



Page B2 TABLE B - STAGE 1 E238
SITE REMEDIATION - STAGE 1
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA
MW Total Combustible Vapour (% LEL)
No. Dec. 11-14/90 Sep 29-30/91 June 11-13/91 Aug. 22-23/91
72 >100 59 0 50
(3000)
73 >100 >100 0 100
74 >100 2 0 0
(3200}
75 10 3 -- 3
76 15 1 0 18
77 20 9 0 10
78 >100 >100 0 100
79 >100 >100 1 22
(2000)
80 83 0 0 0
81 55 0 0 2
82 52 0 0 0
83 88 11 0 1
84 86 0 2 0
85 30 2 0 0
86 >100 97 0 0
87 >100 0 0 0
88 80 1 0 1
89 30 2 15 1
(200)

GEOKWAN ENVIRONMENTAL LTD.



Page B3

TABLE B - STAGE 1 E238

SITE REMEDIATION - STAGE 1
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY

BRANDON, MANITOBA
MW Total Combustible Vapour (% LEL)
No. Dec. 11-14/90 Sep 29-30/91 June 11-13/91 Aug. 22-23/91
90 >100 >100 100 45
(12000)
91 >100 76 100 8
92 >100 34 100 217
(7200)
93 >100 >100 40 24
(12000)
94 >100 >100 100 100
(6400)
95 >100 >100 25 >100
96 >100 1 5 11
(1000)
97 >100 17 30 2
(0)
98 98 17 3 2
99 >100 7 2 0
51 27 0 0 0
101 7 1 0 1
102 11 1 -- 1
103 2 0 0 0
104 1 0 0 0
105 1 1 1 0
106 >100 7 5 30
(5000)
107 >100 >100 100 100

GEOKWAN ENVIRONMENTAL LTD.



Page B4 TABLE B - STAGE 1 E238
SITE REMEDIATION - STAGE 1
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA
MW Total Combustible Vapour (% LEL)
No. Dec. 11-14/90 Sep 29-30/91 June 11-13/91 Aug. 22-23/91
108 >100 >100 43 100
(+412000)
109 >100 >100 67 100
110 >100 0 0 24
(2000)
111 >100 0 0 2
112 53 0 0 16
(600)
113 0 2 1 8
114 6 0 0 1
115 >100 2 1 2
116 >100 12 0 S
(8000)
117 >100 8 0 62
(+12000)

GEOKWAN ENVIRONMENTAL LTD.



October 3, 1991 TABLE B - STAGE 2 E239

SITE REMEDIATION - STAGE 2
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Total Combustible Vapour (% LEL)

No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Aug 22-23/91
1 1 1 0 -
2 >100 12 8 8

(12000) (600)
3 - 11 100 12
(0)
4 - >100 17 -
5 - 0 0 --
6 -— 0 0 --
7 - 0 0 --
8 2 0 0 0
9 - 0 0 0

10 -— 0 0 -

11 - 0 0 -

12 -— 0 0 -

13 >100 >100 45 8

(+12000)

15 -- 0 0 -

17 -— 0 0 -—

18 1 0 0 -

Notes:

1) (1000) refers to gasoline vapour concentration (ppm) in MW

GEOKWAN ENVIRONMENTAL LTD.



Page B2 TABLE B - STAGE 2 E238
SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elev. (ft) / Depth to Ground Water Table (ft)

No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Auqg 22-23/91
19 0 >100 100 --
(200)
20 >100 100 100 >100
(150) (1000)
21 >100 22 30 1
(+12000) (600)
22 36 13 4 5
(2000)
23 0 0 1 0
25 -- 0 1 --
27 -- 1 0 --
29 -- 2 2 --
30 -- 1 0 -—
32 -- 2 0 --
38 -- >100 100 --
(200)
41 -- -— -— -
44 -- 53 45 1
(50)
52 >100 0 0 1
(+12000)
53 >100 2 3 28
(12000)
54 5 2 1 0
118 >100 75 0 6
119 26 >100 88 43

GEOKWAN ENVIRONMENTAL LTD.



Page B3 TABLE B - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY

BRANDON, MANITOBA

MW Ground Water Elev. (ft) / Depth to Ground Water Table (ft)
No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Aug 22-23/91

120 >100 >100 86 >100
121 95 >100 36 32
122 >100 85 23 16
123 >100 35 0 6
124 >100 86 - 2
125 >100 76 13 53
126 3 10 2 88
127 5 50 100 >100
128 5 34 26 >100
129 15 >100 24 >100
130 >100 >100 25 >100
131 >100 35 1 100
(500)
132 78 ——x% 1 %%
(500)
133 >100 >100 1 43
134 >100 83 0 >100
135 >100 32 0 30
136 >100 100 1 1.5
137 >100 21 35 10
(3800)
138 >100 86 1 0

** - Monitoring well is plugged. No reading could be taken.

GEOKWAN ENVIRONMENTAL LTD.



Page B4 TABLE B - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elev. (ft) / Depth to Ground Water Table (ft)
No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Aug 22-23/91

139 >100 >100 0 -—k%

140 60 >100 0 1

141 >100 26 0 0

142 >100 100 13 2

143 >100 19 1.5 8

144 5 3 2 8

145 30 15 2 4

(500)

146 62 9 3 7
(2200)

147 20 1 4 --

(500)

148 >100 1 100 5

149 >100 3 2 46

150 >100 32 100 54

151 >100 14 100 4
(100)

152 >100 36 100 10

153 >100 42 33 43
(100)

154 >100 65 2 4

(4500)

155 >100 54 1 6

156 90 43 100 100

157 >100 95 12 >100

GEOKWNAN ENVIRONMENTAL LTD.



Page BS TABLE B - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground VWater Elev. (ft) / Depth to Ground Water Table (ft)
No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Aug 22-23/91

158 >100 4 0 >100
159 70 1 1 57
160 >100 0 1 >100
161 -= 0 1 1
162 >100 0 1 35
163 >100 85 1 2
164 >100 68 1 1
165 >100 68 1 1
166 >100 17 13 2
167 >100 28 2 4
168 >100 0 1 4
(100)
169 >100 0 3 10
(2200)
170 >100 >100 100 10
171 >100 >100 5 >100
172 50 >100 2 >100
173 >100 1 0 3
174 >100 >100 1 100
175 >100 >100 1 6
176 >100 52 2 60

GEOKWAN ENVIRONMENTAL LTD.



Page B6 TABLE B - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY

BRANDON, MANITOBA
MW Ground Water Elev. (ft) / Depth to Ground Water Table (ft)

No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Augq 22-23/91

177 >100 >100 2 5
(2200)

178 >100 68 100 100
(500)

179 10 >100 52 >100

180 >100 >100 100 >100

181 70 2 1 -=
(100)

182 >100 10 0.5 0

183 >100 0 8 5

(15000)

184 80 0 0 -=
(2300)

185 >100 0 10 --
(300)

186 >100 2 2 82

187 - 1 - --

188 - >100 -— --

189 -- >100 -- --

190 - >100 -- --

RW1 - 2 22 7

RW2 - 2 2 85

CpP -- >100 100 --

(100)
Note:

1) CP = Monitoring well installed by others in 1985

GEOKWAN ENVIRONMENTAL LTD.



October 3, 1991

MW

No.

57
50
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

TABLE C - STAGE 1 E238
SITE REMEDIATION - STAGE 1
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA
Hydrocarbon Thickness (ft.)

Dec. 11-14/90 8ep 29-30/91 June 11-13/91 Aug. 22-23/91
0.15 0.80 1.54 2.28
1.75 0.60 0.49 1.48

Nil Nil Nil Nil
Nil Nil Nil Nil
0.12 Nil Nil Nil
0.04 0.03 2.55 0.10
Nil Nil Nil Nil
1.15 1.20 Film 3.34
0.99 2.00 1.63 3.20
1.01 0.27 Nil 3.44
0.84 1.80 0.02 2.30
0.28 0.74 2.60 3.20
0.79 Nil Nil Film
Nil 1.16 0.60 2.66
Nil 2.62 Film 3.40
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil

GEOKWAN ENVIRONMENTAL LTD.

————e e

——— i



Page C2

76
77
78
79
80
81
82
83

84

85

86
87
88
89
90
91

TABLE C - STAGE 1 E238
SITE REMEDIATION - STAGE 1
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA
Total Combustible Vapour (% LEL)

11-14/90 Sep 29-30/91 June 11-13/91 Augqg. 22-23/91
Nil Nil Nil Nil
Nil Nil —-—— Nil
Nil Nil Nil Nil
0.12 Nil Nil Nil
Nil 0.01 Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Film Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil

GEOKWAN ENVIRONMENTAL LTD.



Page C3 TABLE C - STAGE 1 E238

SITE REMEDIATION - STAGE 1
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Total Combustible Vapour (% LEL)
No. Dec. 11-14/90 Sep 29-30/91 June 11-13/91 Augq. 22-23/91

92 Nil Nil Nil Nil
93 Nil Film Nil Nil
94 Nil 0.01 Nil 0.03
95 Nil Nil Nil Nil
96 Nil Nil Nil Nil
97 Nil Nil Nil Nil
98 Nil Nil Nil Nil
99 Nil Nil Nil Nil
51 Nil Nil Nil Nil
101 Nil Nil Nil Nil
102 Nil Nil --- Nil
103 Nil Nil Nil Nil
104 Nil Nil Nil Nil
105 Nil Nil Nil Nil
106 Nil Film Nil Nil
107 0.94 1.45 2.20 3.02
108 0.64 1.10 0.14 1.30
109 Nil 0.42 0.64 1.24

GEOKWAN ENVIRONMENTAL LTD.



Page C4 TABLE C - STAGE 1 E238

SITE REMEDIATION - STAGE 1
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Total Combustible Vapour (% LEL)
No. Dec. 11-14/90 Nov 29-30/91 June 11-13/91 Aug. 22-23/91

110 Nil Film Nil Nil
111 Nil Film Nil Nil
112 Nil Nil Nil Film
113 Nil 0.01 0.10 0.16
114 Nil Nil Nil Nil
115 Nil Nil Nil Nil
116 Nil Nil Nil Nil
117 Nil Nil Nil Nil

GEOKWAN ENVIRONMENTAL LTD.



October 3, 1991

TABLE C - STAGE 2

SITE REMEDIATION - STAGE 2

HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Hydrocarbon Thickness (ft.)
No. Dec 11-14/90 Sep 29-30/91 June 11-13/91
1 - Nil Nil
2 1.00 Nil Nil
3 Nil Nil Nil
4 -—- Nil Nil
5 -—- Nil Nil
6 -—- Nil Nil
7 Nil Nil Nil
8 Nil Nil Nil
9 -——- Nil Nil
10 Nil Nil Nil
11 -—- Nil Nil
12 -—- Nil Nil
13 0.40 0.02 0.04
15 -—- Nil Nil
16 -—- Nil Nil
17 Nil Nil Nil
18 Nil Nil Nil
19 Nil Nil Nil

GEOKWAN ENVIRONMENTAL LTD.

E239

Aug 22-23/91



Page C2 TABLE C - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION / DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Hydrocarbon Thickness (ft.)

No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Augq 22-23/91
20 Nil Nil Nil Nil
21 Nil Nil Nil Nil
22 0.04 Nil Dissolved Film 0.02
23 -—- Nil Nil Nil
25 -—- Nil Nil -——=
217 Nil Nil Nil -
29 Nil Nil Nil -———
30 -—- Nil Nil -——-
32 Nil Nil Nil -—-
38 -—- Nil Nil -——-
41 Nil Nil -—— -
44 -—- Nil Nil Nil
52 Nil Nil Nil Nil
53 Nil Nil Nil Nil
54 Nil Nil Nil Nil
118 Nil -—- Nil Nil
119 Nil 0.40 Film Nil
120 Nil 0.25 0.04 Nil

GEOKWAN ENVIRONMENTAL LTD.



Page C3 TABLE C - STAGE 2

SITE REMEDIATION - STAGE 2
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY

BRANDON, MANITOBA

E239

Aug 22-23/91

MW Hydrocarbon Thickness (ft.)
No. Dec 11-14/90 Sep 29-30/91 June 11-13/91
121 Nil 0.21 Nil
122 1.29 0.01 Nil
123 Nil Nil Nil
124 Nil Nil -—-
125 Nil Nil Nil
126 Nil Nil Nil
127 Nil Nil Nil
128 Nil Nil 0.10
129 Nil 0.02 Film
130 Nil Film Nil
131 Nil Nil Nil
132 Nil ———%% Nil
133 Nil Nil Nil
134 -- Nil Nil
135 Nil Nil Nil
136 Nil -——%% Nil
137 Nil Film 0.03
138 Nil Nil Nil
139 Nil Nil Nil

** - MW is plugged. No reading could be taken

GEOKWAN ENVIRONMENTAL LTD.

Nil
Nil
Nil
Nil
Nil
Nil
Nil
0.10
Film
Nil
Nil
——k X
Nil
Nil
Nil
Nil
Nil
Nil

Nil



E239

Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
2.12
Film
0.10

Film

0.04

Page CA4 TABLE C - STAGE 2
S8ITE REMEDIATION - STAGE
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA
MW Hydrocarbon Thickness (ft)
No. Dec 11-14/90 Sep 29-30/91 June 11-13/91 Aug 22-23/91
140 Nil Nil Nil
141 Nil Nil Nil
142 Nil Nil Nil
143 -—- Nil Nil
144 Nil Nil Nil
145 Nil Nil Nil
146 Nil Nil Nil
147 Nil Nil Nil
148 0.04 Nil 0.50
149 Nil Nil Nil
150 - 2.54 4.64
151 0.95 0.42 Nil
152 Nil 0.92 0.75
153 Nil Nil Nil
154 0.10 Film Nil
155 Nil 0.60 Nil
156 Nil Film 0.95
157 0.32 0.04 Nil
158 Nil Nil Nil

GEOKWAN ENVIRONMENTAL LTD.

Nil
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CS

TABLE C - STAGE 2

SITE REMEDIATION - STAGE 2

HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Hydrocarbon Thickness (ft)
No. Dec 11-14/90 Sep 29-30/91 June 11-13/91
159 Nil Nil Nil
160 Nil Nil Nil
161 - Nil Nil
162 Nil Nil Nil
163 Nil Nil Nil
164 Nil 0.10 Nil
165 Nil 0.04 Nil
166 0.96 1.30 0.03
167 0.03 1.00 Nil
168 Nil Nil Nil
169 Nil Nil Nil
170 Nil 0.16 0.04
171 0.10 0.04 Film
172 Nil Nil Nil
173 Nil Nil Nil
174 Nil 0.02 Nil
175 Nil Nil Nil
176 Nil Nil Nil
177 Nil Nil Nil

GEOKWAN ENVIRONMENTAL LTD.

Nil
Film
Nil
Nil
0.09
Nil
Film
Nil
Film

Nil

0.14
0.04
Nil
Nil
Film
Nil
Film

Nil

E239

Augq 22-23/91



Page C6 TABLE C - STAGE 2 E239

SITE REMEDIATION - STAGE 2
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY

BRANDON, MANITOBA

MW Hydrocarbon Thickness (ft)

No. Dec 11-14/90 8Sep 29-30/91 June 11-13/91 Aug 22-23/91
178 Nil 0.02 0.30 0.26
179 0.39 0.72 0.04 Nil
180 Film 0.92 0.42 Nil
181 - Nil Nil -—-
182 Nil Nil Nil Nil
183 Nil Nil Nil Nil
184 Nil Nil Nil -—=
185 Nil Nil Nil -——
186 Nil Nil Nil Nil
187 - Nil - -——
188 -— Nil -——- -—-
189 -—- Nil -—— -—-
190 -— Nil - -—-
RW1 Nil Nil Nil Nil
RW2 Nil Nil Nil Nil
cp Nil Nil Nil -
Note:

1) CP = Monitoring well installed by others in 1985

GEOKWAN ENVIRONMENTAL LTD.



October 3, 1991 TABLE D - STAGE 1 E238

SITE REMEDIATION - STAGE 1
VAPOUR EXTRACTION UNIT DATA
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

Suction Pressure (inches of Water)

Unit Dec. 8/90 Apr. 9/91 June 13/91 Aug. 22/91 Sep. 29/91

3 15.0 17.0 37.0 37.0 36.0
4 15.0 36.0 41.0 36.0 29.0
5 18.0 18.5 28.0 28.0 30.5
11(8)* 18.0 * % * 39.0 37.0

Outlet Vapour Concentration ($LEL)

Unit Dec. 8/90 Apr. 9/91 June 13/91 Aug. 22/91 Sep. 29/91

3 22 9 3 19 11

4 38 8 1.5 0.33 0.20

5 15 5 1 0.25 0.25
11(8)* 23 * % * 0.33 0.15

Hydrocarbon Vapour Removal Rate (cu. yd./day)

Unit Dec. 8/90 Apr. 9/91 June 13/91 Aug. 22/91 Sep 29/91

3 9.0 3.6 0.8 4.7 2.9
4 15.5 2.1 0.3 0.1 0.1
5 5.9 1.9 0.3 0.1 0.1
11(8)* 9.0 * % * 0.1 0.04
Notes:
x - On June 13, 1991, vapour extraction unit #8 was found to be
not working and was thus replaced by unit #11 on June 25,
1991. No reading could be taken on June 13.
** - The main header pipe had become flooded and thus no reading

could be taken.

GEOKWAN ENVIRONMENTAL LTD.



October 3, 1991 TABLE D - STAGE 2 E239

SITE REMEDIATION - STAGE 2
VAPOUR EXTRACTION UNIT DATA
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

Suction Pressure (inches of Water)

Unit Dec. 8/90 Apr. 9/91 June 13/91 Aug. 22/91 8Sep 29/90

B(6)* 13.0 26.0 * 35.0 16.0
7 20.0 26.0 12.0 36.0 16.0
9 35.0 * x 40.0 Discontinued -

10%** -- : -— -— 19.0 18.0

Outlet Vapour Concentration (NLEL)

Unit Dec. 8/90 Apr. 9/91 June 13/91 Aug. 22/91 Sep 29/90

8(6)%* 5 2 * 1.5 4.0
7 60 1 3 1.5 2.8
9 100 * % 8 Discontinued -

10*%x% - -— - 0.5 6.0

Hydrocarbon Vapour Removal Rate (cu. yd./day)
Unit Dec. 8/90 Apr. 9/91 June 13/91 Augq. 22/91 8ep. 29/91

8(6)* 2.1 0.7 * 0.4 1.6
7 22.7 0.4 1.3 0.4 1.1
9 27.1 * % 1.8 - -
10%*x - -- - 0.2 2.4
Notes:
x - On June 13, 1991, vapour extraction unit #6 was fodnd to be

not working and was thus replaced by the reconditioned unit
#8 on June 25, 1991. No reading could be taken on June 13.

** - The water trapped in the main header pipe had frozen solid
and thus no reading could be taken.

*¥*% - At the end of August 1991, vapour extraction unit # 9 was

discontinued, and unit #10 was installed on the gas bar
roof.

GEOKWAN ENVIRONMENTAL LTD.



October 3, 1991 TABLE E - STAGE 1 E238

SITE REMEDIATION - STAGE 1
LIQUID HYDROCARBON REMOVED BY PUMPING
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

Date Liquid Hydrocarbons Recovered (Gal.)
Dec. 11/90 1.50
Apr. 11/91 1.40
June 13/91 2.04
Aug. 23/91 5.64
Ooct. 1/91 2.15

12.73 imp. gallons

Note: The liquid hydrocarbon was removed by Clark's Septic
Service and disposed at the city of Brandon landfill.

GEOKWAN ENVIRONMENTAL LTD.



October 3,
Date
Dec. 11/90
Apr. 11/91
June 13/91
Aug. 23/91
oct. 1/ 91

1991 TABLE E - STAGE 2 E239

SITE REMEDIATION
LIQUID HYDROCARBON REMOVED BY PUMPING
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

Liquid Hydrocarbons Recovered (Gal.)

1.

0

00

.60
.30

.54

.31

.75 imp. gallons

Note: The liquid hydrocarbon was removed by Clark's Septic
Service and disposed at the city of Brandon landfill.

GEOKWAN ENVIRONMENTAL LTD.



October 3, 1991 TABLE F - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND SURFACE / TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Surface Top of Pipe
No. Elevation (ft.) Elevation (ft.)
1 1295.95 1296.08
2 1289.73 1289.39
3 1289.00 1288.94
4 1289.39 1289.84
S 1289.36 1289.67
6 1285.68 1286.29
7 1288.11 1289.53
8 1287.93 1288.62
9 1288.09 1288.42
10 1286.70 1288.19
11 1286.05 1287.13
12 1285.59 1286.01
13 1292.59 1292.38
15* 1301.97 1302.56
17 1290.90 1291.28
18 1293.02 1293.53
19 1289.75 1289.19

Note: * - Denotes that the monitoring well was damaged during the
spring thaw and vas therefore repaired during the April 9/91
field trip.

GEOKWAN ENVIRONMENTAL LTD.



Page F2 TABLE F - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND SURFACE / TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Surface Top of Plipe
No. Elevation (ft.) Elevation (ft.)
20 1291.30 1290.91
21 1292.50 1292.20
22 1289.38 1289.16
23 1289.38 1289.02
25 1286.40 1286.66
27 1288.69 1290.56
29 1287.04 1288. 46
30 1284.90 1286.05
32 1288.82 1290.05
38 1290.15 1290.65
41 1290.37 1289.88
44 1291.67 1291.33
52 1292.79 1292.49
53 1295.13 1294.87
54 1297.42 1297.06
118 1296.07 1295.78
119 1295.59 1295.36
120 1295.23 1294.89

GEOKWAN ENVIRONMENTAL LTD.



Page F3

MW
No.

121
122
123
124%
125%
126%
127
128
129%
130
131
132
133
134
135
136
137%*

138*

TABLE F - STAGE 2

SITE REMEDIATION - STAGE 2

GROUND SURFACE / TOP OF PIPE ELEVATIONS

CANADIAN TIRE PROPERTY

BRANDON,

MANITOBA

Ground Surface
Elevation (ft.)

1294.51
1293.90
1293.52
1293.20
1292.80
1292.48
1292.17
1291.82
1291.47
1291.12
1291.78
1292.02
1292.33
1292.76
1293.20
1293.63
1294.04

1294.45

Top of Pipe
Elevation (ft.)

1294.12
1293.44
1293.32
1292.75
1292.39
1292.14
1291.77
1291.48
1291.24
1290.88
1291.31
1291.68
1291.92
1292.41
1292.80
1293.27
1293.73

1293.99

GEOKWAN ENVIRONMENTAL LTD.

E239



Page F4 TABLE F - STAGE 2 E239

SITE REMEDIATION - STAGE 2
GROUND SURFACE / TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

BRANDON, MANITOBA

MW Ground Surface Top of Pipe
No. Elevation (ft.) Elevation (ft.)
139 1294.98 1294.52
140 1295.54 1295.21
141 1296.27 1295.99
142 1296.86 1296.58
143 1292.64 1292.39
144 1292.37 1292.26
145 1290.83 1290.62
146 1290.00 1289.71
147 1289.79 1289.50
148%x* 1293.71 1293.44
149*% 1293.26 1293.14
150%* . 1293.09 1292.84
151*x 1292.94 1292.44
152%% 1292.85 1292.28
153*x 1292.76 1292.15
154x%x% 1292.66 1292.10

Note: ** Denotes a change of top of pipe elevation due to the
completion of the vapour extraction system in June 1991.

GEOKWAN ENVIRONMENTAL LTD.
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SITE REMEDIATION - STAGE 2
GROUND SURFACE / TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Surface Top of Pipe
No. Elevation (ft.) Elevation (ft.)
156%% 1292.58 1292.02
156*x% 1292.43 1292.28
157%* 1292.30 1291.47
158%%* 1291.97 1291.68
159%%* 1291.60 1291.37
160%* 1291.28 1290.96
161%x 1290.82 1290.67
162%% 1294.57 1294.39
163%x% 1294.01 1293.38
164*% 1293.52 1292.74
165%% 1292.99 1292.49
166** 1292.71 1292.28
167%* 1292.43 1291.91
168*%* 1292.20 1291.77
169%% 1292.01 1291.52
170 1291.83 1291.55
171 1291.66 1291.33
172 1291.33 1291.01

GEOKWAN ENVIRONMENTAL LTD.
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MW
No.

173
174
175
176
177
178
179
180%
181
182
183
184
185
186
187%%%x
188%x%

189%x%xx%x

Note: *** Denotes new monitoring wvell

TABLE F - STAGE 2

SITE REMEDIATION - STAGE 2

GROUND SURFACE / TOP OF PIPE ELEVATIONS

CANADIAN TIRE PROPERTY

Ground Surface
Elevation (ft.)

BRANDON, MANITOBA

1294.82
1294.22
1293.75
1293.37
1293.06
1292.84
1292.29
1292.06
1291.40
1297.04
1295.20
1294.30
1291.89
1291.14
1291.92
1292.38
1291.42

Top of Pipe
Elevation (ft.)

1294.39
1293.90
1293.49
1292.91
1292.79
1292.48
1292.05
1291.65
1291.15
1296.72
1294.87
1293.96
1291.62
1290.77
1291.72
1292.13

1291.19

GEOKWAN ENVIRONMENTAL LTD.
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MW
No.

190*%*
RW1
RW2

CP

TABLE F - STAGE 2

SITE REMEDIATION - STAGE 2
GROUND SURFACE / TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

Ground Surface Top of Pipe

Elevation (ft.) Elevation (ft.)
1292.17 1291.94
1289.75 1289.71
1292.57 1292.35
1288.67 1290.09

GEOKWAN ENVIRONMENTAL LTD.

E239




o JUL 02199
Geokwan Environmental Ltd i
ENVIRONMENTAL ENGINEERS

Canadian Tire Corporation Ltd. June 26, 1991
P O Box 770, Station K
Toronto, Ontario M4P 2V8

ATTENTION: Mr. Hugh Law, Real Estate Manager
Dear Sir:
RE: Progress Report No. 3
Site Remediation - Vapor Extraction, Stage 1 & 2

Canadian Tire Property, Brandon, Manitoba
OQur Project No. E238 & 239

Patching of hot mix asphalt for those trenches done in November
and December 1990 was completed on Friday, June 7, 1991.

All vapor extraction wells (Stage 1 & 2) including the monitoring
wells put down prior to the site remediation were monitored by us

from June 11 to 13, 1991. All wells 1in which free phase
hydrocarbons were present, were pumped by Clark Septic Services
of Brandon. The recovered £free phase hydrocarbons and the

contaminated water were disposed of at the City of Brandon waste
disposal ground.

Excavation, backfilling and asphalt patching of the remainder of
the trenches, Stage 2 (i.e. Trench No. 1 & 2) were undertaken
during the period between June 16, 1991 and June 20, 1991. The
excavation and backfilling were done by Cumming & Dobbie, while
the asphalt patching was performed by Zenith Paving. The header
installation, connection to the vapor extractor wells, compaction
testing of the trench backfill and hot mix asphalt were conducted
by our Project Engineer, Mr. Harley Pankratz, P. Eng. and
engineering technologist, Mr. Derek Trinke.

Due to the header flooding problems experienced at VEU No. 8 & 9
during the periods of snowmelt and spring surface runoff this
year, and since VEU No. 9 is located in a low lying area, it was
decided that VEU No. 10 which was designed to be placed beside
VEU No. 9 be relocated to the roof of the Canadian Tire gas bar.
Consequently, modifications to Trench No. 1 & 2 were necessary,
in that these two trenches were connected to Trench No. 3 (west)
through vapor extraction well No. 148, 162 & 53. 1In addition, a
new electrical receptacle is required to be mounted on the east

103-A SCURFIELD BLVD. WINNIPEG, MB. CANADA R3Y M6
TELEPHONE (204) 488-8103 FAX (204) 488-8102
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exterior wall of the gas bar. This electrical work 1s expected
to be complete by GT Smith on June 26, 1991.

The previously reported header flooding problem has caused
malfunctioning of vapor extraction unit (VEU) No. 6 & 8. On June
25, 1991, VEU No. 8 and 6 were removed and replaced by the
writer with a new unit and VEU No. 10, respectively. VEU No. 6
will be put backed to the roof top of the gas bar, as soon as it
is repaired. Generally, the vapor extraction systems of both
Stage 1 & 2 perform as expected, and are considered satisfactory.

The formal report by Saskatchewan Research Council regarding the
Gas Chromatographic (GC) analysis of the organic phase of the
liquid samples recovered from MW77, MW68, MW166, MW122 and MW2 is
enclosed.

All inspection and well monitoring data are being prepared and
will be submitted under Progress Report No. 4 at a later date.

We trust that you will f£ind the foregoing satisfactory. If you
have any questions, please call the writer at your convenience.

CGEOKWAN ENVIRONMENTAL LTD.
Walter Kwan, M. Eng., P. Eng.
WK : tbs

Encl.

GEOKWAN ENVIRONMENTAL LTD.



SRC

Saskatchewan
Research Councll SASKATCHEWAN RESFEARCH COUNCIL

Analytical Services
15 Innovation Blvd.
Saskatoon, Saskatchewan Canada
S7TN 2X8

Phone: (306) 933-6932
FAX: (306) 933-7922

TELECOPIER TRANSMITTAL COVER SHEET

Date: :Rwu.zﬁ/q( Time:

Please deliver the following page(s) to:

Name : [A)MJ Yoo

Company: G ediirorn Eaam rewtid
Address: gJ:,wg?aj

Telecopier No.: lod -4 - 8101

This faceimile is being sent by

Name: o TL-Lvu
Phone No.: 30 A13-6918S
Number of pages being sent (including cover sheet): l\

Please contact us as soon as possible i{f you do not receive all pages.



June 24, 1991

TO: Walter Kwan
Geokwan Enviromental ILtd.
Winnipeg, Manitoba

FROM: Wo Yuen
Analytical Services

RE: Your Project No., E238/239
SRC Group 91-811, Sample No. 4188-4192

s

REQUEST: Gas chromatographic analysis of the
organic phase present in the samples.

Saskalchewon
Research Councll
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ANALYTICAL PROCEDURE:

The samples were composed of liquid in two phases. The top
phase (organic) was separated from the bottom phase (water).
The organic phase was analysed by gas chromatography using a
packed column of SE-30 phase. This separates the components
of the organic phase into specific compounds or claas of
compounds. A high resolution separation using a capillary
column is available but was not necessary for this purpose.

INTRODUCTION:

As an introduction, the main components of diesel and
gasoline fuel are described. Diesel fuel is comprised of a
range of mostly aliphatic (paraffinic) hydrocarbons. 1In
terms of petroleum products, diesel would be termed
midrange, that is, the carbon number range is in the middle
of the petroleum spectrum, from C9-C18. The highest
proportion of diesel is in the C13-Cl4 fraction. As a
comparison, motor oil contains hydrocarbons in the C20-C30
range and gasoline mostly less than C10.

The unique point about gasoline is that it is a blended
product, not just a certain refinery fraction. There are
several classes of compounds in gasoline. The first two
mentioned here predominate in proportion. The lightest
group is the paraffinic and isoparaffinic group consisting
of pentanes (C5), methylpentanes (C6), hexanes (C6), methyl
and dimethyl hexanes (C6-7), trimethylpentanes (C8),
heptanes (C7), and octanes (C8). The aromatic group is the
other major class of compounds in gasoline. These are
benzene and the substituted benzene ring compounds such as
toluene, xylene, 1,2,4~trimethylbenzene, and numerous
others. The two mincr groups are the olefins and
naphthenes,

When fresh gasoline is exposed to the air, evaporation
occurs and the most volatile compounds tend to disappear
first. When gasoline is exposed to water and soil, there is
a partitioning of compounds between the phases. Some have
little affinity for water and thus would not distribute into
the water. Other compounds are more soluble in water and
would, in time, distribute some fraction into the water
phase. The aromatics such as toluene and xylene tend to
distribute partially into water, leaving the old gasoline
lower in percentage of these compound as compared to fresh
gasoline. The soil type also has an effect on the
distribution of the compounds. Sand and gravel have little
effect but more organic soils could preferentially adsorb
certain compounds.

~ 5

Saskaichewan
Ressarch Counoil
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These conditions contribute to the lost of certain
components of gasoline leaving what is termed weathered
gasoline. When a weathered gasoline is analysed for its
fingerprint pattern, the entire range of components are
compared to fresh gasoline to see which components have
changed relative to others. There are several terms for
this analysis: PNA (paraffin, naphthene, aromatic), PONA
(paraffin, olefin, naphthene, aromatic), and PIANO
(paraffin, isoparaffin, aromatic, naphthene, olefin).
Carbon-14 analysis is not relevant to the purpose of
studying the weathering of gasoline. It is only useful for
geological time dating (hundreds to thousands of years).

Saskatchewon
Research Council
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MW77 (Sample No. 4188):

There was a very small quantity of organic phase present in
this sample. There is only diesel fuel present, no gasoline
detected. The lightest fraction of diesel fuel, the C9 and
C10 portions, are much lower than in new diesel fuel. This
indicates that it is not fresh, probably more than a year
old. Since the organic layer is so thin, the weathering of
the diesel could appear to be greater than if there was a
large pool of organic phase present in which case the age
could be several years, Chromatograms of fresh diesel and
#4188 are attached.

MW68 (Sample #4189)
MW166 (Sample #4192):

The organic phase in these two samples contains both diesel
fuel and *unleaded* gasoline in a ratio of about 1:1. Both
these samples are in a sand and/or gravel soil type as per
your descriptions. The toluene and xylene and some other
aromatics are much lower in proportion to the aliphatics as
compared to new gasoline. This means that there has been
fairly long contact with water since the aromatics are more
goluble than aliphatics in water. Because the very light
aliphatics are still present, the fuel is not ancient (i.e.,
not greater than 5 years). However, depending on the size
of the organic pool underground, the age could be anywhere
from six months if the pool is small, to several yaears if
the pool is large. The thickness of the organic phase layer
is only one indicator of the size of the fuel pool. Other
factors are the extent of the pool laterally and the
movement of groundwater. . -

Chromatograms of fresh gasoline, 50% evaporated in air, 90%
evaporated in air, and the samples are attached. Toluene
and xylene are indicated on the charts by ‘T’ and 'X’
respectively. FProm the chromatograms, it is obvious that
the weathering of the gasoline in the samples is not by an
evaporative process since the weathering would then follow a
trend set in the pattern of the 50% and 90% evaporated
standards. The pattern in the samples is that of a
preferential partitioning of some components into another
phase as described in the introduction.

The fingerprint of the diesel portion is also changed from
fresh fuel. The extent of the changes points to a long
period of exposure.

Soskatchewan
Research Council
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MW122 (Sample #4190)
Mw2 (Sample #4191):

The organic phase in these two samples is mostly *leaded*
gasoline with a small amount of diesel, about 10% in MW122
and about 5% in MW2. The toluene and xylene and some other:
aromatices are much lower in proportion to the aliphatics as
compared to new gasoline. Considering the lead
concentration in the fuel and the proportion of the
aromatices, the age of this fuel would be between 1 and 5
years. The fingerprint pattern of these weathered gasoline
samples also indicates a phase partitioning process.
Chromatograms of these samples are also attached.

Saskatchewan
Resoarch Councll
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Geokwan Environmental Ltd

ENVIRONMENTAL ENGINEERS

Canadian Tire Corporation Ltd. June 11, 1991
P O Box 770, Station K

Toronto, Ontario DELIVERED

M4P 2V8

ATTENTION: Mr. Hugh Law, Real Estate Manager
Dear Sir:

RE: Progress Report No. 2
Site Remediation - Vapor Extraction, Stage 1 & 2
Canadian Tire Property, Brandon, Manitoba
Qur Project No. E238 & 239

1.0 Drill Hole/Well Observations

During drilling of the Stage 1 & 2 vapor extraction wells in
November, 1990, the soil profiles and soil gas concentrations
at reqular depths were determined from selected wells (i.e MW 62,
67, 71, 76, 92, 103, 106, 115, 118, 123, 126, 133, 144, 177, 181,
182, 184 & 185). The soil profiles, soil gas concentrations and
ground water tables encountered in these wells are indicated on
the testhole 1logs, Plate 2 to 19. The well locations are shown
on Plate 1.

Based on the s0il gas measurements at the observed well
locations, the hydrocarbon contamination to the subsoils has
extended to depths of approximately 10' to 15' from the present
ground surface. For comparison purpose, the highest soil gas
measured and the associated soil type and depth in each of the
observed wells are listed below:

MW No. Highest Soil Gas Rating Soil Type Depth From Grade
62 10,000+ ppm very high sand 9.0 - 11.0
67 12,000+ very high sand 6.5 - 11.0"
71 3,000 moderate fill 4.0 - 6.5
76 4,500 moderate £ill 4.0 - 6.5
92 12,000+ very high sand 6.5 - 8.5

103 < 500 very low all soils 0.0 - 16.0"

106 2,800 moderate silt & sand 7.0 - 10.5"

115 < 500 very low all soils 0.0 - 16.0"

118 12,000+ very high silt 4.0 - 7.5

123 7,000 high silt 4.5 - 7.5

103-A SCURFIELD BLVD. WINNIPEG, MB. CANADA R3Y 1M6
TELEPHONE (204) 488-8103 FAX (204) 488-8102
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126 4,800 moderate sand 7.0 - 9.5
133 5,050 high sand & till 9.0 - 11.0"
144 1,800 moderate sand 9.0 - 11.0°
177 7,900 high sand 6.5 - 8.9
181 500 low sand 7.5 - 10.5"
182 1,500 moderate silt & sand 6.5 - 10.0"
184 1,800 moderate silty clay 9.0 - 11.0"
185 500 low sand 6.5 - 9.2¢

During the period between November 15 and 18, 1990,

measurements of the total soil gas (i.e flammable hydrocarbon
vapor in terms of % L.E.L.) inside the newly installed wells for
the Stage 1 & 2 remediation and the adjacent, existing monitoring
wells were conducted by our field engineer, using our hydrocarbon

surveyor. The ial distribution of these flammable vapors is
indicated on (Plate 20) which represents the initial flammable

vapor concentratt? the subsurface, prior to the start of the

site remediation.

For assessment purpose, the locations of the various hydrocarbon
storage tanks (removed approximately from 1969 to 1970) of the
old refinery, which are inferred £from our interpretation of
historic aerial photos, and the total flammable vapor
measurements from November 15 to 18, 1990 are shown on Plate 21.
It is of interest to note that most of the wells with very high
flammable vapors are located at or in the general vicinity of the
old hydrocarbon storage tanks. The types of hydrocarbon products
stored 1in these o0ld tanks cannot be detexmined, although an
extensive and exhaustive search —for such information was
attempted by our firm. Perhaps, the previous owner, Gulf 0il,
may have the required information.

2.0 Vapor Management System Installation, Stage 1 & 2

As of December 4, 1990, installation of the vapor management
system - Stage 1 including the vent pipes and vapor extraction
pumps (i.e V3, V4, V5 & V8), as well as cold asphalt patching of
the trench 1in front of the store and about 160' of the northeast

trench were complete. With the exception of approximately 730!
of trenching (i.e. Trench 1 and the westerly portion of trench 2
in the parking 1lot), installation of the Stage 2 vapor

management system was also complete as of this date.

It was not considered viable to continue the trenching work for

GEOKWAN ENVIRONMENTAL LTD.
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Stage 2 after December 4, 1991, due to the expected high costs
and difficulties caused by the freezing temperatures and
thickness of the frozen soils at that time.

Construction of the outstanding work of Stage 2 is now
tentatively scheduled to commence on Sunday, June 16, 1991, with
an estimated completion time of 1 week. Cummimg and Dobbie, and

Zenith Paving, both of Brandon, will be engaged to perform
excavation and trench patching with hot mix asphaltic concrete,
respectively (see Geokwan letters dated June 7 & 11, 1991 in
appendix D for contract details).

The locations of the vapor extraction wells, 2 large diameter
recovery wells, header pipes, vapor extraction pumps for both
Stage 1 & 2 are indicated on Plate 1 appended. Also shown on
this plate is the outstanding portion of the Stage 2 trench which
has been highlighted in "yellow".

Details of the Stage 2 trenching work undertaken between Friday,
November 23, 1990 and Tuesday, December 4, 1990, can be found on
the inspector's daily report in Appendix C.

3.0 System Performance Monitoring

The vapor management systems of both Stage 1 & 2 were put into
operation on December 4, 1990. To evaluate the performance of
the vapor management systems, monitoring of the various
components was undertaken on a regular basis.

For the wells, the parameters measured included the groundwater
elevation, product thickness (if any), total flammable vapor
concentration, ground surface and top of pipe elevations.

For each vapor extraction unit (VEU), the measured parameters
consisted of suction pressure and outlet vapor concentration
which were needed for computing the daily removal rate of the
flammable hydrocarbon vapor from the subsurface. To ensure that
each VEU was capable of removing the flammable vapor from its
allocated wells, the suction pressure of each well was checked
with a pressure gauge.

Removal of the free hydrocarbon product from the recovery wells
and the affected vapor extraction or monitoring wells (e.g. MW

GEOKWAN ENVIRONMENTAL LTD.
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22) was conducted twice (December, 1990 and April, 1991) by Clark
Septic Service of Brandon.

All relevant monitoring data are shown in Tables A to F, Stage 1,
and Tables A to F, Stage 2 appended. For ease of reference, the
aerial distribution of free product thickness encountered in the

newly installed wells from December 11 to 14, 1991, 1is given on
M‘iaﬂﬁ E It should be note that the various hydrocarbon
icknésses own on Plate 1 are accurate at the well locations

only, and that between the wells, the hydrocarbon thicknesses
are inferred from the drill hole/well observations and may be
subject to considerable error.

The monitoring data indicated that the vapor management systems,
Stage 1 & 2, performed excellently as expected in December, 1990
and January 1991. For the Stage 1 units, the hydrocarbon
vapors were removed at a rate of about 6 to 16 cubic yard per day
(or 9 to 25 gallons of equivalent liquid gasoline per day). The
hydrocarbon vapor removal rates of the Stage 2 units ranged from
2 to 28 cubic yard per day (or 3 to 43 gallons per day in terms
of liquid gasoline).

The system performance decreased somewhat since February, 1991,
due to the problems of ice jamming in the vapor extraction wells
and water flooding and subsequent ice blockage in the main header
pipes. Flooding of the header pipes were caused by the
unexpected snowmelt resulting from the exceptionally warm weather
in the beginning of February, 1991, mid March 1991 and the

spring surface runoff. As no storm sewers are provided at this
site, all roof water and surface runoff can easily penetrate
into the header pipes, through the unpaved trenches. The

excessive amount of surface runoff had caused erosion and
settlements of the trench backfill and as such, all trenches in
the parking 1lot had to be levelled with new granular A base fill
many times by Cumming and Dobbie, from February to May 1991.

On February 8, 1991, the writer and our site remediation
specialist, Dr. C. Chan made a field trip and undertook repair to
the vapor extraction units, V9 and V8. The header pipe of V9 was
completely flooded with surface water. The water was partly
removed and unit V9 was reversed for blowing air into the header
pipe. V9 will be modified for extracting subsurface vapor again
once the trench is paved and the header dewatered in late Spring,
1991. A similar problem of partial header flooding occurred at
V8. This unit was working fine after draining the header and as

GEOKWAN ENVIRONMENTAL LTD.
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such, no modification was undertaken. During the field ¢trip on
April 9, 1991, the header pipe of V8 was jammed with solid ice
and thus, V8 was temporarily shut down, until the trench could
be paved and the header drained. For similar reasons, the vapor

extraction unit, V6 had to be temporarily shut down. It is
planned that all vapor extraction units will be restored to
their peak capacities, once the remainder of the Stage 2

trenching and the related hot mix asphalt patching are complete.

4.0 Hot Mix Asphalt Patching At Trenches

As of Friday afternoon, June 7, 1991, patching of compacted hot
mixed asphalt for all existing trenches, Stage 1 & 2 was
satisfactorily completed. Details of this work plus well repair
caused by the asphalt work will be covered in a separate report.

5.0 Hydrocarbon Record - Manitoba Environment

With the assistance of Mr. Dave Ediger, P. Eng. and Mr. Morris
Mazerolla of Manitoba Environment, some information on the
hydrocarbon products and spills at the Gulf Bulk Plant (presently
known as Petro-Canada Bulk Plant), located immediately north of
the Canadian Tire property, and results of the pressure testing
of wunderground tanks of the associated Petro-Canada Service
Station, taken from late October to the beginning of November
1990 was obtained. All pertinent details are in égggggizﬂé;ﬁ,

In summary, there were 7 major spills of gasoline and diesel
fuel at the Gulf Bulk Plant from October 3, 1977 to August 18,
1983. The Manitoba Environment record does not show any major

spills at the Gulf Bulk Plant after Auqust 18, 1983.

In 1976, the tank farm at the Gulf Bulk plant included 11
storage tanks (see Appendix A for tank locations), of which 2
were for regular gasoline (located nearest to the Canadian Tire
property), 1 for solvent, 1 for premium gasoline, 1 for kerosene
and 6 for diesel fuel. A mayor tank replacement program appeared
to occur in November, 1982 or early 1983. At that time, 9
replacement tanks were apparently registered with Manitoba
Environment, of which 3 were for diesel fuel, 4 for regular
gasoline, 1 for unleaded gasoline and 1 for solvent. The
orientation and locations of these 9 tanks were not shown in the
Manitoba Environment documents.

GEOKWAN ENVIRONMENTAL LTD.
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6.0 Hydrocarbon Type & Age

On the basis of personal communications with many reputable
chemists (for example, Alberta Research Council, Saskatchewan
Research Council, Manitoba Research Council, etc.) and chemical
engineers in both Canada and the United States, it may be stated
that the approximate age of the gasoline present in the
subsurface may be estimated with some confidence, if the detected
gasoline represents a recent spill or leakage, and that it is not
possible to accurately determine the age of diesel fuel which has
leaked into the subsurface.

As a number of 1liquid hydrocarbon pools were detected in the
Canadian Tire parking lot and a small hydrocarbon pool detected
at MW 77 (see Plate 1) near the northeast corner of the Canadian
Tire Store, in mid December 1990, 4 representative, free phase
hydrocarbon samples obtained from MW 77, 68, 166, 122 & 2 were
submitted to Saskatchewan Research Council (SRC), for evaluating
the type and age of hydrocarbons present. The preliminary test
results from SRC are summarized below, and detailed in Appendix

B.
6.1 The hydrocarbon in MW 77 is a diesel fuel of probably more
than a year old. This is similar to the finding by Manitoba"

Research Council at MW 22 where aged diesel fuel was confirmed.

6.2 At MW68 & 166, the hydrocarbons consist of diesel fuel
and unleaded gasoline in an approximate ratio of 1:1. The age
of the hydrocarbons may range from 6 months if the underground
organic pool is small, to 5 years or less if the pool is large.

6.3 At MW122 & 2, the hydrocarbons are mainly leaded gasoline
with a trace (5% - MW 2) to some (10% - MW122) diesel fuel. This
finding is similar to the test result of MW 13 prepared earlier
by Manitoba Research Council.

7.0 VES Monitoring - June/91

The entire vapor extraction systems, Stage 1 & 2, including all
wells are presently monitored by our field engineers in Brandon.
The results of this will be forwarded to you shortly.

GEOKWAN ENVIRONMENTAL LTD.
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We trust that the foregoing is adequate for your present purpose.
If you have any questions, please call the writer at your
convenience.

Yours t

-

~~ GEOKWAN ENVIRONMENTAL LTD.

Walter Kwan, M. Eng., P.Eng.

WK:tbs Encl.

GEOKWAN ENVIRONMENTAL LTD.
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[ TESTHOLE LOG |

PROJECT

CANADIAN TIRE PROPERTY
SITE REMEDIATION - STAGE 1
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0 s 2 | ASPHALT
. TILL n
§<— sandy gravel, some clay _
2 >< -
3 >< ~
4 7 -
CLAY -]
5 /— black, stiff, fissured, some ]
N ) organics —
N
AN 6 - laminated silt layers T
A /- faint HC odor ]
S 7 m
1 ey
- .JSAND
\ 8 . L Water Level |
- X ) :-— fine, silty, strong HC odor (Dec.12/90)—
e ® _ t 1 —
\ 9 -::.-__we at 8 A B |
7:+]- green discoloration
) 10 ‘ - gravelly below 9,5" ]
// 11 *:",‘. - grey-black hydrocarbons -
: 4 L:j‘.- saturated, some clay below 10.5' N
4 S
L / 12 |-- -
I 4
) e —
LA Pk i
TV 14 " lcLay - glacial till structure -
E /— Brown, silty, firm to stiff ~
15 — faint HC odor — 1.05 —_:
[ 16 /- trace sand & gravel N
I End hole at 16' from grade 4
4 17 LNotes 7
2 4 6 8 10 12 .1 — —
33011‘ VAPOUR (x10° ppm) 1) Monitoring well installed to N
18 15' from grade.
19 7]
20 ]
. PLATE 2




o l L d PROJECT CANADIAN TIRE PROPERTY
Environmenta t SITE REMEDIATION - STAGE 1
|LOGGED/OWN:  pp/pg | CHKD.: ¢ DATE OF INV.:y v 171 1999 |99B: poag MW67
20 30 4p S0 6 | (fr) SOIL DESCRIPTION soiL sampe |ORILL TYPE
e s B s S e e - SDATUM ' 5" Auger
wdO wa wO £ |29 g g OTHER TESTS
WATER CONTENT /. 8 |3%| SURFACE ELEVATION 1292.95° o| = pp (tsf)
0 |44 ASPHALT /— -
1 }1 LD 7]
) - sandy gravel, some clay _
— faint HC odor —_
3 ——
- -
T ‘ ]
| -
' 5 b _
] " JCLAY - black, some organics -
< 6 - silty, trace sand _
|| ~ .<_2|SAND —
N -
(//«' 7 * -~ fine, silty, moist -]
~ < - —
J/ (+1200( 2 — green discoloration
8 ~ I moderate HC odor Water Level_{
— - (Dec.12/90)
9 “* I gravelly, strong HC odor below 8 —
. . AV,
-} wet below 9' — —
- 10 ]2 —
"_ +1200Q) - —
N o E B
11 |-
K -
| - —
I 12 ,
7] 13 /. PLAY- glacial till structure i
L / - brown, silty, firm to stiff —
14 - faint HC odor 7
u /- stiff, some silt below 13'6" _‘:
15 - trace sand and gravel below 14'2' -
I 16 L _
| End hole at 16' from grade ..
-
- 6§ 1 17 Notes
i ] ! i —
“T‘SUIL VZPOUE 1x10° ppm) | ) Monitoring well installed to _
18 15" from grade. B
19 7]
—
20 ]
PLATE 3
.




Geokwan

Environmental Ltd

TESTHOLE LOG

PROJECT

CANADIAN TIRE PROPERTY -

SITE REMEDIATION - STAGE 1
LOGGED / DWN :HP/RK CHKD.: WK DATE OF INV. iNoy. 12 1990 |498: poag MW7l
20 30 4 SO 6 ft) SOIL DESCRIPTION soiL sampe |ORILL TYPE
S e S e s s SO 0 = 5" Auger
I Q| batum ;
w(d wa wO £ |22 gl OTHER TESTS
WATER CONTENT */e W |@%| SURFACE ELEVATION  1289.19' sl &
0 | /YFILL -
1 >< - sandy gravel to 1' -
- clay with some gravel below 1' -
2 ><- stiff, green discoloration -
3 - black, silty below 2'4" i
—+4 ‘ >< - moderate HC odor B
¥ 4 ><— crushed concrete/rubble below 4 -
5 —
/] . Water Level.
6 SiLT (Dec.12/90)_
/ - moist, firm, trace sand, some B
clay —SL: .
7 -
- green discoloration -
8 - moderate HC odor
il /| cLAY
9 E— .
/ - brown, silty, faint HC odor
,|— stiff —
10 24 CLAY TILL
11 1 *]l— brown, silty
||~ very faint HC odor to 15'
12 /4’ - some sand and gravel
|- firm to stiff
13 |4 ] ,
|- grey, stiff below 12
¥
14 14|- sandy, gravelly, some silt
2
15 Y -
k¢
16 |-
End hole at 16' from grade.
A T R A i R L _
SCEL VAPOUR Xx10° ppm) 18 1) Monitoring well installed to
15" from grade.
19
20 -
PLATE &4




Geokwan
Environmental Ltd

TESTHOLE LOG

PROJECY

.. CANADIAN TIRE PROPERTY
SITE REMEDIATION - STAGE 1

LOGGED/DWN: pp/pg  |CHKD.: yg DATE OF INV. :Nov. 12/90 JOB: E238 MW76
P 20 30 4p 6p (£t SOIL DESCRIPTION solL sampg |ORILL TYPE
T 11 T 1T 1T 1T 1T T 6'0 5"Auger
wd wa wO = |og| PATM gl w OTHER TESTS
WATER CONTENT */. 8 @ %| SURFACE ELEVATION 1290.71" S| = pp (tsf)
0 |4£]ASPHALT T _
1 &FILL -
5 - moist, sandy gravel -
- gravelly, sandy black clay at _:
5 >< 1.25'
‘ - some silt, trace organics, concr _
\ 4 ///’— faint to moderate HC odor below -
) 3.5 -
5 i><"wet gravel layer below 6’ Water LeveIl”
[~ black hydrocarbons in gravel (Dec.12/90)-
6 layer -
[ Sz _
/ 7 ) -
SILT —_
/ 8 - firm, slight green discoloration -
- moderate HC odor :
9 [T|CLAY TIiLL
10 - brown, some sand & gravel _
- stiff, silty -
11 - some silt, gravelly, sandy beloW -
11.5"' -
12 - trace red oxidation stains =
- b~ 1.60 —
13 - grey below 14' :
- stiff to very stiff _
14 -
15 ~ 1.85 —
16 -
End hole at 16' from grade -
17 NOTE: -
4 ' 1P 12 . . . -
ST L VALOU ppm) 1) Monitoring well installed to
' . 18 15" from grade. -
19 -
20 -

PLATE 5




Geokwan
Environmental Ltd

| TESTHOLE LOG

PROJECT

CANADIAN TIRE PROPERTY
SITE REMEDIATION - STAGE 1

LOGGED / OWN : RK/HP CHKD. : WK DATE OF INV. : Nov.12/90 JOB: E238 MW103
20 30 4 S0 6 ( ft) SOIL DESCRIPTION SOIL sampe |ORILL TYPE
ll:l:lll=ljl x 5’ : . 5"Auger
wld wa wO £ [o@| OATUM gl w OTHER TESTS
WATER CONTENT /. uOJ 8(’6 SURFACE ELEVATION 1290.67' 8 : PP (tSf)
0 [ XZJASPHALT _
1LL
1 ——= —
><— sandy gravel ]
) 2 - black, organic clay below 2' -
* ><- gravelly below 3'8" ]
3 ——
4 >< -
3 \( Water LeveIl |
SAND (Dec.12/90)
6 ~!’1- moist to wet, medium grained —
1.1~ moderate HC odor v -
; -.#]- black HC discoloration _
@ ||CLAY TILL —
8 -[{— faint HC odor —
— '.1:'_ green discoloration m
9 JA.[|- brown below 7:5' :
10 ’(L‘- - sandy, gravelly, some silt - | g5 —
Al- stiff ) -
11 |]y]- grey, sandy, silty some gravel 7
| | below 11', no HC odor ]
4 13 |p ]
14 ¢l -
% —
,’ 15 ]
16 P -
End hole at 16' from grade. —
J — - 17 7
,‘___i'li ‘753‘1,0_ 12 NOTE —_
[ ] i, VAP x10° ) 18 1) Monitoring well installed to -
15' from grade -
19 7
-
20 ]

PLATE 6




Geokwan

TESTHOLE LOG

— sandy, gravelly black clay below
3'

— faint HC odor

- trace styrofoam insulation

7

“BAND

LAY- organic, black, trace sand ’-
i HC ador

N
Ir
/
\—4',',
.}‘,

0

)_J +12000 . .

8

>
20 00?

L
.

- fine, moist, black discoloration
— moderate HC odor, visible HC

10

N N\ T

CLAY
— tan-grey, silfy

— moderate HC odor
— stiff

12

13

14

15

16

>|CLAY TILL

ZTF tan—-grey, some sand & gravel
,: - silty, moist, stiff to very stiff
FI+ brown below 12.5'
’:- no odor below 13'

‘It trace of red oxidation stains

below 13"

PROJECT
® t l Ltd CANADIAN TIRE PROPERTY
Environmenta SITE REMEDIATION - STAGE 1
LOGGED / OWN: py /pp CHKD. : WK DATE OF INV. : Nov. 12/90 JOB: 238 MW92
B DRILL TYPE
P 20 30 4p SO 6p (3] SOIL DESCRIPTION SOIL_samPLE |7, Auger
L i - :
1 L1 ) I | 1 I 1 L L T o DATUM d O]’HER ]’ESTS
vl wa wO & |32 1293.06" 8| &
WATER CONTENT */s O |@ | SURFACE ELEVATION . o| =
O LW T
JASPHALT /
FILL
- dry, sandy gravel
2

17

18

19

20

End hole at 16' from grade.

NOTE

1) Monitoring well installed to
15' from grade.

Water Level
(Dec.11/90)

| SRV

| I 1 1 1 | I { I B |

L1 1

—
-
-
-
-
—
-
.
—
CE——
-
-
-
-
—
-
-
—
-
—
—

PLATE 7




Geokwan

Environmental Ltd

TESTHOLE LOG

PROJECT CANADIAN TIRE PROPERTY
SITE REMEDIATION - STAGE 1

toceeD/owN: RK/HP  cukp.: WK DATE OF INV.:yoy . 131990 |9B: E23g MW106
1 20 30 4 S0 6p | (ft) SOIL DESCRIPTION soiL sampg |ORILL TYPE
N 0 S N R NS N A (S SRR S | T 6’0 . 5" Auger
wl wa wO o | ol gl OTHER TESTS
WATER CONTENT */, 8 |Q%| SURFACE ELEVATION 1293.41' 8|l Z
0 S ¢ |ASPHALT
T _ [ -
1 FILL -
— moist sandy gravel, some clay =
2 - black, gravelly clay at 4.5' -
* 3 ><— faint HC odor below 4.5' _
4 -
5 —
\\ 6 -
\ SILT -
7 - firm, moist, trace of organics "
8 - some clay » _
- { - black discoloration, moderate HQ odor Water Level —
9 [~ 5AND _ (Dec.12/90) =
l [ -.|- silty, fine, moist _
, - green discoloration, moderate HQ odor _%_
10 | .- |- fine gravel layer at 10.4' -
“[|CLAY TILL -
, Bl i
/ ﬂ -|- brown, moist, stiff -
12 - silty, some gravel and sand -
_ {- faint HC odor to 12' -
13 - some silt lenses at 14' _
14 | -
15 -
. '.o. -
16 -
End hole at 16' from grade. -
2 1 17 Note: B
ppm) 1) Monitoring well installed to _
18 15' from grade
19 -
20 q
PLATE 8 1




Envi tal Ltd PROJECT CANADIAN TIRE PROPERTY
VIr Onmen SITE REMEDIATION - STAGE 1
LOGGED / DWN : RK: HP CHKD.: WK DATE OF INV. : Nov. 13, 1990 [JOB: E238 MW115
p 20 3 e so s | (fE) SOIL DESCRIPTION SoIL sampe |ORILL TYPE
11 : 1 : SRS O : ) I | T 6 N ) _S_"__AJgﬂ____
wld wa w0 5 |o@| PATUM gl w OTHER TESTS
WATER CONTENT */o 8 |3%| surFace eLevation  1292.43' 3| &
0 |SZIASPHALT _
X I
1 FILL -
) ~ moist, sandy gravel -
. - gravelly, sandy, brown clay —
>< below 3.75'
, 3 -
4 \ -
X 3 5 )< ]
6 PILT- black, clayey, some sand _
- trace of organics
7 - faint HC odor 7
.. FAND ]
8 ] : Water Level
.. fine, silty, moist —
— ‘ . s (Dec.12/90)
-’+F 8reen discploration .
9 - .. gravelly grom 8.75 to 9.5' . VA |
41CLAY TILL —
o [
- brown, silty —
11 |ot|- firm, moist 7
14 |- some gravel and sand
12 3 gravelly, rust stains below 11'" —
13 VFll stiff, sandy, some silt below 11} —
ﬁ,; :
14
V. —
D Sy
15 e
R L -
: End hole at 16' from grade. ]
e 17 i B
P 4.6 8 10 12 NOTE: —
Q0T1. VAPAHR (w1d® 'of L) Monitoring well installed to -
) 18 15' from grade. -
19 ]
ﬂ
20 T
! ot are O




Geokwan
Environmental

TESTHOLE LOG

Ltd

PROJECT

CANADIAN TIRE PROPERTY
SITE REMEDIATION - STAGE 2

LtocGep/DWN: HP/RK  |cukp.: WK DATE OF INv. : Nov. 13, 1990 fjos:  E239 MW1l8
P 20 30 4 S0 6 (ft) SOIL DESCRIPTION soiL sampe |ORILL TYPE
—+—+t T+ttt T - 3 S" Auger
z DATUM ;
w3 wao wO 5|22 gl & OTHER TESTS
WATER CONTENT /s 8 |Q%| SURFACE ELEVATION 1296.07' 8l = pp (tsf)
0 [2°]ASPHALT m |
1 \ FILL _
><- sandy gravel, some clay -
2 -
N
s X N
— ™ Vi -
TN 4 SILT 4
/4 - firm, moist, sandy, some clay —
VAR
n ”-—;15200(: - green discoloration —.—
\ - trace of organics
N 6 —
%A\ - moderate HC odor -
1 - Water Level |
- 7 r;loge'arate to strong HC odor below (Dec.12/90)
8 - trace gravel below 8' VA —
n —
9 4-||CLAY TILL -
4 .||- brown, gravelly, some silt and -:
10 ||19| sand
4 —
- stiff
11 1. ]
\ p [|- faint to moderate HC odor ]
|- - o
12 [ rusty stain -
(P~ silty, some sand at 10.5' —
/ 13 ||~ trace gravel B
)4 » T{|- faint HC odor below 10.5' _
|- ]
15 Ry ]
16 2. .
End hole at 16' from grade. -
4 6§ 107 INOTE —
@L' vAPbUR '(1\1510‘3 ; ) 18 1) Monitoring well installed to -
15' from grade. —
19 B
—
20 ]
PLATE 10




Geokwan TESTHOLE LOG

° PROJECT
Environmental Ltd e
SITE REMEDIATION - STAGE 2
LOGGED / DWN : HP/RK CHKD.: WK DATE OF INV. :Noy, 13, 1990 |JOB: E239 MWi23
DRILL TYPE
1 20 30 4 S0 6 (ft) SOIL DESCRIPTION SOIL SAMPLE
4‘?Lf111?1§1?1 z 6' : i 5"Auger
w(d wa wO = @] CATUM ' gl w OTHER TESTS
WATER CONTENT */u 8 |S5| surrace erevamon  1293.52 8| =
0 KT ASPHALT -
1 FILL -
- sandy gravel, trace of clay -
2 - grey, gravelly clay, some sand -
below 1.75"' -
3 >( : -
N A4 -
y +4|} - firm, green discoloration -
/ 6 41l - some clay to 5', trace below 5' 7
‘/ ; | - some organics to 5.25' Water Level_|
-{{| — moderate HC odor (Dec.12/90) |
8 || — moderate to strong HC odor AV =
- / - below 6' - —
9 || t|{| - some sand fram 6.5 to 8.4" -
-l || — trace of gravel _—_1
h+ 104t - sandy, some clay below 8.5' _JJ
11 |']{ - faint HC odor below 11' ﬂ
| - moist, brown below 13.5' '1
12 ll4|[- red oxidized stains below 13.5' _]
13 1+ - till like structure below 10.5' _J
|
14 | -
: -
15 Il ]
_ |
16 7
End hole at 16' from grade -
LAR 6" 5 10 17 17 Note: —
h‘WSOILT'VAPOUR "(x10° D"'* 1) Monitoring well installed to _
’ 18 15' from grade.
19 7]
ﬂ
20 ]
-
pLate 11




Ceokwan TESTHOLE LOG
Environmental Ltd | oo s »

LOGGED/DWN: RK/HP |CHKkD.: WK - |0ATE OF INV. : Nov. 13, 1990 |JoB: E239 MW 126
P 20 30 W SO 6 £t ) SOIL DESCRIPTION soiL sampe [ORILL TYPE
| SR S (D S N AN A SN I RN | : 5" Auger

wll woa  w DATUM

WATER CONTENT °*/,

OTHER TESTS

DEPTH

TYPE

g
SURFACE ELEVATION 1297 48" 8

ESPHALT [ -

[y

FILL -

- sandy gravel to 1.75'

- brown, gravelly, sandy clay

below 1.75'
3 -
4 -
. CLAY _
- black, some organics
: 5 - some sand and silt -
N - moist, stiff -

faint HC odor —_

sandy below 6.5' —

I NDNDNAAVALY 5 E
¥

= «| SAND —
el T Water Level
/ 8 ~ | - fine, silty, moist to wet (Dec.12/90)
- A L .| — moderate HC odor, green —
/ 9 _"-| discoloration v —
Jf “-’| - wet at 8' ’ _
10 CLAY TILL —_
/ - grey, some sand, gravel and silf 7
11 - stiff B
12 ~ faint HC odor ]
— brown, very faint HC odor below| 11]' —
13 - sandy, gravelly, stiff to very -
stiff at 11' —
14 - red oxidation stains below -
12.75' _ —
15 -
16 —
End hole at 16' from grade. .
4 8 10 12 17 Note:
§6TL4§APOU? tx16> ﬁﬁﬁ)___ ' 1) Monitoring well installed to
: 18 15' from grade.
19
20
PLATE 12




Geokwan | TESTHOLE LOG
Environmental Ltd | S el

LOGGED / DWN: RK/HP CHKD.: WK DATE OF INV.: Nov, 13, 1990 |J0B: E239 MW 133
ORILL TYPE
P20 30 4@ S0 6p ift) SOIL DESCRIPTION SOIL SAMPLE .,
T 1T 111 x a’ .
wl wa wO £ @] OATUM gl ¢ OTHER TESTS
WATER CONTENT /s & |@%)| SURFACE ELEVATION 1292,33' of =
0 B \ASPHALT I -
1 \ FILT -
)< - sandy gravel to 2.5' -
2 - black gravelly clay below 2.5' B
: >< - faint HC odor _
P -
B 4 SILT- firm, moist, green discolor&tibn -
‘H - moderate HC odor _
5 /| CLAY —_
7 - black, some silt and sand, -
6 trace organics -
7 - firm to stiff : -
/ | SAND —_
8 «|- fine, silty, moist to wet Water Level-—
| \\ - green discoloration (—D:c.12/90):
\\ 9 - -.|~ moderate to strong HC odor _
10 L/i CLAY TILL —_
tj‘ - gravelly, sandy, some silt _
1 ! ﬁ - stiff -
/ 12 >/.— green discoloration —
6J — faint HC odor -
13 ‘|~ brown at 10.5', some sand and _
PV gravel
14 / - no HC odor below 10.5' _
Ol red oxidation stains P
15 o]~ grey at 13.5' _ . _
.-::/— silty, stiff to very stiff at 135’
16 = 7
[End hole at 16' from grade. ~7]
p—
2 P t ote: L
SGIL VAPCUR (x10° ¢bm) 1) Monitoring well installed to —
18 15' from grade. —
19 —
20 =
PLATE 13




Okwan PROJECT (CANADIAN TIRE PROPERTY
°
Environmental Ltd STTE REMEDIATION - STAGE 2
. Hl.Of.')i':ED/DWN: RK/HP CHKD.: WK DATE OF INV.: Nov. 13, 1990 |[JOB: E239 MW 144

D 20 30 4 50 6P (g ) SOIL DESCRIPTION SOIL SAMPLE 0'3"'-: TYPE

- 1 T I 1 = - . neer

" lw,:Dl ‘ lw,lA wO = .@ DATUM gl g OTHER TESTS

WATER CONTENT */s .g 85 SURFACE ELEVATION 1292.37' o z
0 FILL i
1 - sandy, gravelly clay —
>( - dry -
2 - organics to 1' N
3 ——
1 STLT _
4 - dry, stiff, brown -
. - sandy, some clay B
‘ 5 —_
6 —
7 |rlsanp .
3 — fine, brown, dry, silty |
— black, moist at 8' Water Level
9 |:| strong HC odor below 8' (Dec.12/90)
\ o _ —
10 |7 — |
’ 11— 5
57 [CCAY TILL B
12 / — brown, silty, stiff -
y =a,— some gravel —
13 / — grey below 14.5', some silt R
and gravel, sandy

Bl and 1, sand -
14 u/, -
s 1 -
b,- —
16 7 -
End hole at 16' from grade -
4. ¢ 8 10 j2 t _
. 2 X )‘ . s —
SOTL VAPOUK (x10” ppm) | Note -
1) Monitoring well installed to -
15' from grade. ' -
19 —
2 .

PLATE 14




Geokwan
Environmental Ltd

TESTHOLE LOG

PROJECT

CANADIAN TIRE PROPERTY
SITE REMEDIATION - STAGE 2

LOGGED / DWN : py /1ip CHKD.: yg DATE OF INV. : Nov, 13, 1990 |JOB: [E239 MW 177
20 30 4 S0 6 ( ft)  SOIL OESCRIPTION soiL sampLe |ORILL TYPE
B N NN S NS NS S S M SR SN AN S | T 6' 5"Auger
wl wa wO 5 22| PATUM gl w OTHER TESTS
WATER CONTENT %/, & |@%| surFace ELevarion 1293.06' S| Zz
0  }»P{ ASPHALT
. [ ]
1 FILL _
>< - sandy gravel, some clay —
2 - black clay, some gravel and -
sand below 1.5' —
’ \ 3 >< - silty 7
A 4 — faint HC odor :
) .& 3 SILT- firm to stiff, moist, clayej ]
) — green discoloration, moderate H( ohor m
6 — organics : =
N , - | SAND N
N : - fine, silty, moist Water Level
P 8 ~~.| - strong HC odor (Dec.13/9077]
4 -_.-| - black, t below 8' 7
B - ack, wet below 9 ]
¥ N A 67N ]
) _‘/’ / - firm to stiff, silty —
10 - green discoloration, moderate
HC odor .
11 - faint HC odor at 11' -
7| CLAY TILL 7]
12 || - brown, silty, stiff _:
13 %’/ - some sand and gravel, stiff to -
by very stiff at 13' _
14 V/ - no HC odor at 13' -
15 [} —
16 End hole at 15.5' from grade. ]
Note 7
2 4,6 ' Q%@ , ]22 . 1) P{Igr'litf:oring wzll installed to ]
SOIL VAPQUR (x10* pom) | .o rom grade. -
19 .
20 —
prate 15




Geokwan
Environmental Ltd

TESTHOLE LOG

PROJECT (ANADIAN TIRE PROPERTY
SITE REMEDIATION - STAGE 2

LOGGED / DWN ‘RK/HP CHKOD. : WK DATE OF INV. : Nov. 13, 1990 JOB : E239 MW 181
0 20 30 4 S0 6 | (fr) SOIL DESCRIPTION soiL sampe [ORILL TYPE
JIllllIrlJllI x 6 : .
wl waAa wO & |29 DATUM g W OTHER TESTS
WATER CONTENT */s lg 8; SURFACE ELEVATION ol =
0  |%b;|ASPHALT -
FILL
1PN -
- sandy gravel, trace clay -
2 ><— black clay, some gravel below -
; ’ 3.5 —_—
‘ 3 ><- faint HC odor -
4 >< -
> ISILT -
- black, clayey, organic _
6 - firm to stiff, moist
— faint HC odor -
7 — green discoloration below 6.25' -
— moderate HC odor below 6,25' —_—
-ISAND -
8 .- 4
i _- |- fine, silty, moist to wet -
9 ;-‘ - green discoloration, moderate -
.2 HC odor -
10 |- —
11 |l/Pl|CLAY TILL -
5 1|~ brown, sandy, silty -
12 |r A stiff B
13 /(|- oxidized rust stains -
512 — trace gravel below 13' -
14 A -
dl -
15 |f -
16 /] -
End hole at 16' from grade —
—
AN BB H Rots —
OIL VAPOYR' (£10° 1) Monitoring well installed to ]
Eb L Pr 18 16' from grade.
19 ]
—
20 ]

PLATE 16




Geokwan TESTHOLE LOG

PROJECY

EnVirOnmental Ltd CANADIAN TIRE PROPERTY

SITE REMEDIATION - STAGE 2

LOGGED / DWN : RK /HP CHKD.: yK DATE OF INV. :Noy . 13, 1990 JOB: po39 MW 182
P 20 30 4 SO 6p £t ) SOIL DESCRIPTION soiL sampe |ORILL TYPE
lllllerlIIlil x 6 5Auger
w(d wa wO = |=2% DATUM gl w OTHER TESTS
WATER CONTENT /e W |Q%| SURFACE ELEVATION  1297.04' S| =
0 >:p] ASPHALT _
1 FILL -
- moist, sandy gravel, trace clay -
2 - pea gravel from 1.5 to 3' -
3 - grey clay, some gravel below 3' —_
4 -
5 SILT —
\ - tan, moist, sandy -
6 - strong HC odor -
- laminated clay layers to 5.75' -
v - green below 5.5' -
: Water Level
8 (Dec.12/90) _
-] SAND '
by “e ™ I . SZ -
9 - ~.| - fine, black, moist, silty = _
- strong HC odor - -
10 DZiTcraY TILL -
11 ‘,k - grey, silty, trace sand -
A1|- firm to stiff, moist -
i 12 p ' faint HC odor -
: /7, - no HC odor below 14' _
13 !
- -
14 /" -
A. -
15 |[{¥ -
End hole at 15.5" from grade. ]
16 -
Note: -
5 A $ 8 10 12 . 17 1) Monitoring well installed to _
OIL VAPAUR (X].OJ 7PPH1) 18 15' from grade. B
19 -
20 -
pLATE 17




Geokwan
Environmental

TESTHOLE LOG

PROJECY

Ltd

CANADIAN TIRE PROPERTY
SITE REMEDIATION - STAGE 2

LOGGED / OWN : R /HP CHKD.: wx DATE OF INV. : Novy. 13, 1990 [J0B: 239 MW 184
ORILL TYPE
ft SOIL DESCRIPTION SOIL SAMPLE
S S S St (i S, S I 5" Auger
wl wa wO =L@ DATUM ' gl w OTHER TESTS
WATER CONTENT */s 8 |3%| surFace ELevation  1294.30 8| &
0 '\ FILL _
1 - sodded -
>< - sandy gravel, trace clay -
2 -
3 |~ |CLAY- stiff, black, sandy -
~t 2 |~ some roots -
4 —}/ — faint HC odor -
5 “‘ SILT- grey, clayey, moist, firm td s§iff —_
- faint HC odor; green discoloratilon {beloy 5' _
6 [ |cLay -
/— brown to green, stiff -
7 - silty, some sand & gravel ..4
8 /— faint HC odor _J‘
- moderate to strong HC odor Water Level_
9 below 8' (Dec.12/90)_|
/—- moderate HC o&or, silt lenses Vi —
below 11' '_ _
10
| . /] i
) -
12 MAICLAY TILL -
- brown, stiff, sandy, silty,
13 trace of gravel .
L4 - faint HC odor to 12.5' _
- very stiff, gravelly below 14' _
15 ]
16 B
End hole at 16' from grade —
680 1 17 Note: —
. | bk e |
SOIL :VAPOUR (x10° ppm) 18 1) Monitoring well installed to -
15' from grade. -
19 B
ﬁ
20 ]
PLATE 18




Ceokwan '|__TESTHOLE LOG

PROJECT

e CANADIAN TIRE PROPERTY
Environmental Ltd CANADIAN TIRE PROPERTY
LOGGED/OWN: RK/HP  |cHKkD.: WK DATE OF INV. : Nov. 13, 1990[J0B: E239 MW 185
DRILL TYPE
? ] ;}o : 3}0 | ‘.P . s{o ) slP | (f:) 6' s?lt. DESCRIPTION SOIL SAMPLE s Auger
w(d wa wO s o@] PATUM gl ¢ OTHER TESTS
WATER CONTENT */s 8 |@%| SURFACE ELEVATION 1201.89' 8| Z
0 |E<[ASPHALT T )
1 FIIL -

- dry sandy gravel, trace clay

CLAY
- black, sandy, stiff

NI AN
|

— moist, organic
- faint HC odor -

5 - silt lenses below 3.5' —
) -
6 :--7| SAND ) -
1:j - fine, moist, silty Water Level~
7 . -|— moderate HC odor (Dec.12/90) -
- -]— green discoloration, strong
8 || HC odor at 6.25' ERVA
7. .|- black, strong HC odor below
o | 8T

'~ ||cLAY TILL

10 ?: - brown, stiff, silty -
11 )j - faint HC odor below 10' -
1l I}— trace sand and gravel -
12 @f - very stiff, gravelly, sandy, -
//f oxidized at 10.5' —
13 /.’ - grey, slightly oxidized below -
'é’ 13.5' -
11 :
;‘V»,
15 %_? | _
o 12 :
End hole at 16' from grade. -
- 17 B
L2 4 6 £10 12 Note _
SOLL VAPOUR (x10° ppm) 1) Monitoring well installed to -
18 15' from grade. _
19 B
20 ]

PLATE 10




18" STREET

' SR - - - ' . -
©c060 6 d o ’ PY . Py | R ¢
. 98 ' ‘ -
o) 30 80 30 86 88 52 55 a3 20 [-] 10
Hl\ _ . & © ® 9 o ® ¢ © 0o 0 ¥ @€ © O O O O @ ® O°o 0 o0 @ 9 ®
. ®
. _J
. o~ ASPHALT
EXISTING
CANADIAN T:RE STORE ’
°
[
/_/'éé r/ CONCHETE . U/G WASTE
” ° 92 sioewaLk | oL TANK i o
) 2055 . ° LEGEND
PY - /////;L/ L L L L 72 7 77 77 2 7 7 7 7 7 /7) '
® O 6 0 © 0 0 o°% O o © o6 e e o 00 e o MONITORING WELL
CASPHALT-) . 53 0 e .
4 RECOVERY WELL
° ° e . (] ] ° ° go . ° o’ o ‘ -
*®  Represents 100% LEL
'O Represents 10% LEL
SO o
° ° ° ° ° ° ° ° ° ° o e
- <o
|
:CANOPYI . ° ° ° ° . o o0 o o
{ o
e__ |
CAS
C:..: D EAR 26 95 3
D ) ° ° o ° ° ° ° o o o 0 e
=
T TN
a4 O 60 78 :
° . o ° ° ° ° ° e o o °
UA TANKS : ‘ GeOkwan
- . \‘ .
s 7o | . | ,
> . Environmental Ltd =
‘ 30 '
CGRASS-) ° SOIL VAPOUR DISTRIBUTION (%ZLEL) — November 15 - 18, 1990
62 PRIOR TO START OF SITE REMEDIATION
o i ) CANADIAN TIRE CORPORATION LTD.
| 3 : 20 ' 18th STREET & ABERDEEN AVENUE
) o op ; ) ‘ BRANDON, MANITOBA
- L SCALE: 1-60" * | MADE: RK PLATE: 20




EXISTING
_CANADIAN TiRE SJORE _

A
/

!
@ \ .
1 \\‘ l
- CONCRET - {U/G WASTE
L4 SIDEWALK OIL TANK .
\J S TTTT, | | LEGEND
o S LL L /j/rljj/f////J//}/[f]/-'
aspraLr ) - © ¢ 00 00 % 0 0 6 86 ¢ o O © MONITORING WELL
C N /‘\
\\ , 4 RECOVERY WELL
o o TSTCRAG TOUE
B ( o/ l\o //' ° ° 0° e O
w N~ - e *®  Represents 100% LEL
E . . o° Represents 10% LEL
- 0
Vs ) ° ° ° o °s °
\\\ //,/ . i - ey A A A [ N 1 Bt W
K T T [ Rl Pl o Do Fun : R
+ ——
© 2 -._; CULTLOARD VTRV AT TR
- .CANOPY' o AND INFERRED FROM HIST2RIC
° AFRIAL. PHOTOS.

| Geokwan

Environmental Ltd

SOIL VAPOUR DISTRIBUTION (ZLEL) - November 15 - 18, 1990
IOR TO START OF SITE REMEDIATION '
ADIAN TIRE CORPORATION LTD.

18th STREET & ABERDEEN AVENUE

B N, MANITOBA

SCALE: 1-60° * | MADE: RK PLATE: 2!

DATE: DEC 6/50 | CHKD: wK -1JOB : €238 & E239
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18" STREET

ASPHALT )
C

[ AR AN AN

Ow O

o

J' \l"—\( \l'r \|

\-U)G TANKS

Oo

©, 0, 05

O w

Ouw
Ouw
on
O~

' ASPHALT -)

[}
° °
[o] (o] (o] (o] (o] ° (o] o] o] 0 f [o] 1 ] 0 ] ] 1 |
© ©6 06 o 06306 06 © 0 09 © o o o ©6 0 o©
EXISTING
CANADIAN TIRE STORE
——r—
CONCRETE U/G WASTE
SIDEWALK OL TANK
/////////1
Zz 72 Z 7 7 7 7 2 272 7 Z 7 . L2
c] [0} (o] © 0 © o] 0] o] [o] C.
10 ) ] 2 5 5 [o] 0 [o] (o]
25 6 (o] 0 i
[0} o [¢] (o] (0] o
3 2 36 (o] 5 6 3 (o]
(o] (o] o o [o] (o] o o]
25 50 8%
o o) o
5 | 2 4 25 32
(6] [ ] o (] (o] o
10 70 | | | 2
o ° o ° )
0
o
! Pol
— 0
3 .
CGRASS-) °
25
o
8
3
o b

P

Ow

o
[ c I

5 rA
LEGEND
o MONITORING WELL
RECOVERY WELL
:o Represents 100% LEL
Represents 10% LEL
Geokwan
[ ) . |
Environmental Ltd
SOIL VAPOUR DISTRIBUTION (%ZLEL) - December 11 - 14, 1990
DURING SITE REMEDIATION ‘
CANADIAN TIRE CORPORATION LTD.
18th STREET & ABERDEEN AVENUE
BRANDON, MANITOBA
SCALE: 1-60° MADE: RK PLATE: = 22

JOB: £238 & E239

DATE: DEC 640 | CHKD: WK




18" STREET

T» — —_— — —
© 6 06 © ©° ] (] o o
(o]
) o . .
/l\ ® e © 06 o 6,06 06 © © 0 © © © 0 0 0 O © o
.4
o . (ASPHALT—)
EXISTING
CANADIAN TIRE STORE
o
o
CONCF E'TE} U/G WASTE
\j 905 OT SIDEWALK OIL TANK ""t]
124 4//;/1//:/;/;/;/;/2/7/'/ 7 7 7 7 7 7 7 777 77 / /'J/A/ 2 )}
0 © © © o6 ©6 0 © ©0 O
CASPHALT-) e 13.8 05 14 21 -8 ne 77
/ o o o o) o o) °© o 1) Ic) o o o
Q.5 .4 1.2 38
(] (o} 0] o) o (o] (o] (] o © o
"H.s 0.4 1.2
S
‘ |
|CANOPY‘ o o o o o o o 4.8 o o
i ' (4.2) a7 FILM
—
GAS
TN BAR
N7
:;_q o o o 1<) o o (o] o ) ) ) o o o
==Z 155
~:;/
T o
l- o o o o o o ° () o o o
UA TANKS
o
0
(0]
CGRASS—) °
I °
Fitm
o o o
12
(ns)

- KA
os
a2)
LEGEND

o MONITORING WELL
4 RECOVERY WELL

2 = Measurement taken December 11 - 14/90
(12) = Measurement taken November 16 - 13/90
FILM - Reading less than 0.1"

Geokwan

Environmental Ltd

FREE PHASE HYDROCARBON THICKNESS (INCHES)

MEASURED NOVEMBER 16 - 19, 1990 & DECEMBER 11 - 14, 1990
CANADIAN TIRE CORPORATION LTD.

18th STREET & ABERDEEN AVENUE

BRANDON, MANITOBA

SCALE: 1-60° MADE: RK PLATE: - 23

DATE: DEC 6/80 | CHKD: WK JOB: E238 & E239




TABLES - STAGE 2 E239

MONITORING DATA, DEC/90 - APR/91
SITE REMEDIATION, STAGE 2

CANADIAN TIRE PROPERTY, BRANDON

Table A - Groundwater Elevation (7 Pages)

Table B - Total Combustible Vapour (6 Pages)

Table C - Hydrocarbon Thickness (6 Pages)

Table D - VES Data (1 Page)

Table E - Liquid Hydrocarbons Removed (1 Page)
Table F - Ground Surface & Top of Pipe Elevations

(7 Pages)

GEOKWAN ENVIRONMENTAL LTD.



TABLE A — STAGE 2

SITE REMEDIATION - STAGE 2

EZ239

GROUND WATER ELEVATION/DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY

¥

[

*

o o B W ON

~N

10
11
12
13
15
17

Ncote:

0.19/9.54,
water from

Add 12807
elevation.

*Add 12707

4-5/91

6.95 0.19/9.54
3.06 2.43/6.57
3.48 —

0.19 =
ground sur face.

to the ground water

10.86/5.03

5.01/4.82

3.43/4.68

b

«34/5.99
1.39/6.70
1.53/5.17
4.78/71.27

9.01/0.58

9.01/12.96

4.86/6.04

ground water elevation, 9.54

for the geocdetic elevation.

GEOKWAN ENVIRONMENTAL LTD.

Ground Water Elevation (ft)/Depth to Water Table (ft)
Apr. 9-11/391

depth to ground

elevation for the actual gecdetic



Page A2 TABLE A - STAGE 2 E2393
SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION/DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA
MW Ground Water Elevation (ft)/Depth to Water Table (ft)
No. Dec.11-14/90 Feb. 4-5/91 Apr._9-11/91
18 - - 2.11/10.91
19 2.95 2.853/7.22 7.15/2.60
20 3. 54 3.63/7.67 4.41/6.89
21 4.01 3.39/9.11 4.40/8.10
22 1.07 0.82/8.56 2.74/6.64
23 —= 0.51/8.87 1.60/7.78
25 - - 1.48/4.92
27 - —— Z2.68/6.01
29 - - 4.88/2.16
30 —-— - 5.05/0.10
32 - - 5.03/3.79
38 - - 4.62/5.53
41 3.56 2.38/7.939 5.98/4.39
44 - 3.73/7.94 6.13/5.54
Sz S.66 5.29/7.50 5.85/--
Note:
2.11/710.91, 2.11 ground water elevation, 10.91 = depth to

round sur face.

g o

around water from

Add 12807 elevation for the actual gecdetic

elevation.

to the ground water

GEOKWAN ENVIRONMENTAL LTD.



Page A3

TABLE A - STAGE 2

SITE REMEDIATION - STAGE 2

GROUND WATER ELEVATION/DEPTH BELOW GROUND SURFACE

CANADIAN TIRE PROPERTY

MW Ground Water Elevation (ft)/Depth to Water Table (ft)

——— PP S

8.41/9.01,

Add 1280
elevation.

8. 00

7.06

6.82

6.31

4,94

95.38

3.54

3.41

3.28

3.08

8.41

to the ground water

ground water elevation,
water from ground surface.

GEOKWAN ENVIRONMENTAL LTD.

depth to ground

elevation for the actual gecdetic



Page A4 TABLE A — STAGE 2 EZ239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION/DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY

R P P

MW Ground Water Elevation (ft)/Depth to Water Table (ft)
No. Dec.11-14/90 Feb. 4-5/91 Apr. 9-11/91

4P 1 . Y o —— e o e o o oo oo s

132 3.13 ——— —
133 3.22 — ——
134 - —— ——
135 4.14 —— —
136 4.58 —
137 4.85 - 5.85/8.19
138 5.99 —— e e
139 6.24 —— e
140 6.39 - ———
141 7.62 —-—— —_
142 8.z22 ——
143 — e —
144 2.38 - 6.05/6.32
145 1.82 —— S5.41/5.42
146 1.81 2.07/7.93 S5.41/4.59
147 2.45 1.24/8.55 S5.04/4.75
Note:

5.85/8.19, 5.85 = ground water elevation, 8.19 = depth to qround

water from ground sur face.

Add 1280’ to the ground water elevation for the actual gecdetic
elevation.

GEOKWAN ENVIRONMENTAL LTD.



Page

MW
No.

148
149
150
151
152
153
154
155
156

157

160
161
162

163

Note:

AS

TABLE A — STAGE 2

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION/DEPTH BELOW GROUND SURFACE

CANADIAN TIRE PROPERTY

o s e e e e aven o0 emes e ete Gvns Saten Ssoas See Sam oPRCS

EZ239

Ground Water Elevation (ft)/Depth to Water Table (ft)

Dec.11-14/90

o s e e o S e e s Soeen S Sooee

3.02

2.95

2.92

6.75

5.54

1.16/12.55, 1.16

Add

Feb. 4-5/91

2.31/711.40

3.88/9.38

3.15/9.70

3.13/9.66

3.14/9.52

2.'93/3.59

3.03/9.40

aground water
ground water from ground sur face.

1280' to the ground water
elevation.

GEOKWAN ENVIRONMENTAL LTD.

Apr. 9-11/91

o oroen v S o stem ieven oo s S

1.16/12.55

3.83/9.26

3.81/9.04

4.99/9.58

4.22/9.79

elevation,

elevation for the actual

depth to

geadetic



Page A6 TABLE A - STAGE 2 EZ239

SITE REMEDIATION - STAGE 2
GROUND WATER ELEVATION/DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY

gy By A RSB A2 A,

MW Ground Water Elevation (ft)/Depth to Water Table (ft)
No. Dec.11-14/90 Feb. 4-5/91 Apr. _9-11/91

o P R T2 L o L T

164 5. 14 4.20/9.32 -—

165 4.41 3.75/9.24 —

166 2.67 2.38/10.33 2.83/9.88
167 3.43 3.36/9.07 -

168 3.44 3.10/9.10 3.76/8. 44
169 3.41 3.04/8.97 3.79/8.22
170 3. 31 2.96/8.87 3.98/7.85
171 3.85 - —

17z 3.27 — -

173 6.63 - -—

174 5. 84 — —

175 5.8%9 —— —

176 4.51 —— ——

177 4.53 - ———

178 4.19 -—- -—-

179 4.09 - -—
Note:

4.20/9.32, 4.20= ground water elevation, 9.32 = depth to ground
water from ground sur face.

Add 1280' to the ground water elevation for the actual gecdetic
elevation.

GEOKWAN ENVIRONMENTAL LTD.



183

184

186

RW1

RWz2

CcP

12
{et

o

8.36/8.68, 8.36 = ground water elevaticon, 8.68
wat

e:

A7 TABLE A - STAGE 2 ’ E239

SITE REMEDIATION — STAGE 2
GROUND WATER ELEVATION/DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY

g M RS A

Ground Water Elevation (ft)/Depth to Water Table (ft)
Dec.11-14/90 Feb. 4-5/91 Apr._9-11/91

e LA -4 R T DL A} ———— e S S e

3.90 —— ——
8.38 - 8.36/8.68
7.23 9.31/9.89 5.75/9.45
4.62 3.78/10.52 3.54/10.76
4.01 3.32/8.357 3.45/8.44
3.11 - -

* 6.11 0.81/8.94 3.98/5.77
3.43 3.09/9.48 3.77/8.80

— ——— 4.33/3.68

#

depth to ground

er from ground sur face.

Add

1280’ ta the ground water elevation for the actual geodetic

elevation.

* Add 1270' for the gecdetic elevation.

cP =

Monitoring well installed by others in 1985.

GEOKWAN ENVIRONMENTAL LTD.



Fage B1 TABLE B — STAGE 2 E239

SITE REMEDIATION - STAGE 2 '
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY

=g RSy SRR LR A

MW Total Combustible Vapour (%Z LEL)
No. Nov. 15-18/90 Dec._11-14/90 Feb. 4-5/91 Apr. 9-11/91

1 1 _— — 0
2 3100 (12000) >100 30 30
3 - 1 z 3z
< -= - —— O

]
1
l
|
1
l
|

[y

6 - - - s}
7 - 1 _ o
8 2 1 - 0
9 — —_ - 0
10 —— 1 —_ O
11 - - —_ 0
12 - - — 0
13 >100 (+12000) >100 — —_—
15 - - -= 0
17 - 3 - ]
18 1 0 - (8]
Note:

(12000) is the total gasocline vapour concentration measured in
the monitoring well (in ppm).

GEOKWAN ENVIRONMENTAL LTD.



Fage B2 TABLE B — STAGE 2 EZ239

SITE REMEDIATION - STAGE 2
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY

gt P g PR A A

MW Total Combustible Vapour (% LEL)
No Nov. 15-18/90 Dec. 11-14/90 Feb. 4-5/91 Apr._9-11/91

19 0 35 (100 o 22 0
20 100 (1500 0 100 1

21 >100 (+12000) 1 C100) 1z 3

22 36 (2000) 5 (200) 0 <4

23 0 - - 1

25 — — — 0

27 - 2 - 0

29 - >100 - 3

30 - - - o

32 -- 5 - 1

38 —— - - 100

41 - 1 (4] 1

44 -= - 31 1

52 >100 (+12000) 1 2 3 (1500
53 >100 (12000) 13 - -

S4 S S (300 - 1
Note:

(100) = gasoline vapour concentration in ppm.

GEOKWAN ENVIRONMENTAL LTD.



FPage B3 TABLE B - STAGE 2 EZ239

SITE REMEDIATION - STAGE 2
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY

g g g Sy R 2

MW Total Combustible Vapour (Z LEL)
No Nov. 15-18/90 Dec. 11-14/90 Feb. 4-5/91 Apr. 9-11/91

118 >100 31 (120007 — —
119 26 22 (6200 —— —_
120 >100 S —— _—
121 95 >100 (12000) — —
122 >100 >100 - —
123 100 17 — —_
124 *100 34 (2400 —— _
125 >100 v} —_— _
126 3 1 —_ _
127 S 2 —_ —_
128 S 4 —_— +100
129 15 25 (500) —_ —
130 >100 3z — —_
131 >100 (500) 2 — —
132 78 (300) 1 — —
133 *100 1 — —
134 >100 1 - —_
135 >100 1 —_— —_—

Note: (12000) = gasoline vapour concentration in ppm.

GEOKWAN ENVIRONMENTAL LTD.



FPage B4 TABLE B - STAGE 2 EZ239

SITE REMEDIATION — STAGE 2
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY

Nov. 15-18/90 Dec._ 11-14/90 Feb. 4-5/91 Apr._9-11/91

136 >100 1 - -
137 >100 (3800) 25 - 5
138 >100 70 - -
139 >100 70 S— —_—
140 60 10 — —_—
141 *100 1 — —
142 >100 38 —_ _—
143 *100 Q - -
144 S 1 - 2
145 30 (S00) 3 -- 3
146 62 (2200 25 22 3
147 20 (500) 3 3 0
148 >100 2 (3000 24 »100
143 >100 0 S -
150 >100 - - S
151 100 (100D 25 (1500) - -
152 >100 3 o 3
153 >100 (100) (4] (0] -

Note: (3800) = gasoline vapour concentration in ppm.

GEOKWAN ENVIRONMENTAL LTD.



Page BSOS TABLE B - STAGE 2 E233

SITE REMEDIATION - STAGE 2
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY

o e s menn soese oease oo Sl oves o Semes St Smcs e Soont Somee e

MW Total Combustible Vapour (%Z LEL)

No. Nov. 15-18/90 Dec. 11-14/30 Feb. 4-5/391 Apr. 3-11/31
154 >100 (4500) 8 (550 #100 -

155 >100 0 36 -

156 30 4] 1 15

157 >100 6 O —_

158  »100 O 0 _—

159 70 0 0 2

160 >100 1 1 —

161 - -— 6 -

162 >100 3 (500 (o] 1

163 >100 3 (1000) 3 O

164 >100 2 5 -

165 100 36 o —_

166 >100 20 2 30

167 >100 10 43 -

168 >100 (100) 0] 3 100

169 >100 (2200) S >100 >100(12000)
170 >100 1 62 >100

171 >100 6 - -

Note: (4500) = gasocline vapour concentration in ppm.

GEOKWAN ENVIRONMENTAL LTD.



Page B6

176

177

178

179

180

181

182

183

184

Total

>100

*100

>100

TABLE B — STAGE 2 E239

SITE REMEDIATION — STAGE 2
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY

Combustible Vapour (Z LEL)
Nov. 15-18/90 Dec. 11-14/90 Feb. 4-5/91 Apr. 3-11/31
3 —_ —
20 (6000) - —_—
25 - —_—
S50 (1300) - —_
10 - —
(2200) 10 —— —
(500) 5 —— ——
5 - —
85 (12000 — _—
C100) —— — =
o) —_— =
(15000) 0 0 0
(2300) o 2 1
(300 0 ¢ 0
O —— ——
8 52 16
o o 3
>100 - 100
) = gasoline vapour concentration in ppm.

GEOKWAN ENVIRONMENTAL LTD.



Page C1 TABLE C - STAGE 2 EZ39

SITE REMEDIATION - STAGE 2
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY

gAMby g A L A NP

MW Hydrocarbon Thickness (ft)

No.  Dec. 11-14/90 Feb. 4-5/91 Apr. 9-11/91
1 — —— Nil
2 1.00 0.50 Nil
3 Nil Nil Nil
4 — — Nil
5 — —_— Nil
6 — —— Nil
7 Nil —— Nil
8 Nil - Nil
9 - -— Nil

10 Nil - Nil

11 - — Nil

12 — — Nil

13 0.40 ———% ———

15 — - Nil

16 —— -— Ni 1

17 Nil e Nil

18 Nil —— Nil

19 Nil Nil Nil

20 Nil Nil Nil

Note: See footnotes for table C (Stage 1) - Page 1

GEOKWAN ENVIRONMENTAL LTD.



FPage CZ TABLE C - STAGE 2

SITE REMEDIATION - STAGE 2
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY

gl B 44l R AL

MW Hydrocarbon Thickness (ft)

No. Dec. 11-14/90 Feb. 4-5/91 Apr. 9-11/391
21 Nil Nil Nil
22 0.04 Nil Nil
23 —— Nil Nil
27 Nil - Nil
29 Nil - Nil
32 Nil el Nil
38 - - Nil
41 Nil Nil Nil
44 e Nil Nil
52 Nil Nil Nil
53 Nil - ——
54 Nil ——— Nil
118 Nil —— ——
119 Nil — ———
120 Nil - ——
121 Nil —_— -
122 1.29 ———% ———%
123 Nil - -

Note: Refer to Page C1 — Stage 1

GEOKWAN ENVIRONMENTAL LTD.



Page C3 TABLE C — STAGE 2 EZ39

SITE REMEDIATION - STAGE 2

HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY

o taans smess Sur0s mmen soave etert i Saben Geese caaee Genee Soemn GoSeR SHPeS Semee Seees

MW Hydrocarbon Thickness (ft)

No.  Dec. 11-14/90 Feb. 4-3/91 épr. 9-11/91
124 Nil —— -
125 Nil —— —_—
126 Nil - -
127 Nil - -
128 Nil —— 0.14
129 Nil - -
130 Nil — -
131 Nil - ———
132 Nil - —_
133 Nil —— ——
134 — — ——
135 Nil - -
136 Nil ——— —-———
137 Nil - Nil
138 Nil —— ———
139 Nil ——— ———
140 Nil e e e
Note: Refer to Page Cl - Stage 1

GEOKWAN ENVIRONMENTAL LTD.
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&

144

145

146

147

148

149

130

151

152

C4 TABLE C - STAGE 2

SITE REMEDIATION - STAGE 2
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY

Hydrocarbon Thickness (ft)
Dec. 11-14/90 Feb. 4-5/91 Apr._9-11/91

1 P L) oo e conen e sorms e oo Geven e Somn

Nil - ——
Nil - ——
Nil - Nil
Nil — Nil
Nil Nil Nil
Nil Nil Nil
Q.04 0.30 2.09
Nil Nil —
—— -— Nil
0.95 — -
Nil Nil Nil
Nil Nil —
0.10 Nil ——
Nil Nil -
Nil Nil 0.02
0.32 0.05 i

Refer to Page Cl1 - Stage 1

GEOKWAN ENVIRONMENTAL LTD.



Page C35 TABLE C - STAGE 2

SITE REMEDIATION - STAGE 2
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY

S e s e srnrt oo0ss cavet e coute Sune S Goene Seame Sovme et emane Soeon

MW Hydrocarbon Thickness (ft)

No. Dec. 11-14/90 Feb. 4-5/391 Apr. 9-11/391
158 Nil Nil -
159 Nil Nil Nil
160 Nil Nil —
161 - Nil -
162 Nil Nil Nil
163 Nil Nil Nil
164 Nil Nil ——
165 Nil Nil ————
166 0.96 0.83 1.00
167 0.03 Nil -
168 Nil Nil Nil
169 Nil Nil 0.10
170 Nil Nil 0.02
171 0.10 - -
172 Nil - -
173 Nil - -
174 Ni 1 - ———

Note: Refer to Page Cl1 -~ Stage 1

GEOKWAN ENVIRONMENTAL LTD.



Page C6& TABLE C - STAGE 2 E239

SITE REMEDIATION - STAGE 2
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY

oveee oot omces Soves s Suten e Seens s

MW Hydrocarbon Thickness (ft)

No.  Dec. 11-14/90 Feb. 4-5/91 Apr. 9-11/91
175 Nil — —
176 Nil — o e
177 Nil —_ —
178 Nil — [
179 0.39 —— —_
180 film —— ———
i81 ———— -——= Nil
182 Nil - Nil
183 Nil Nil Nil
184 Nil Nil Nil
185 Nil Nil Nil
186 Nil - —-—
RW1 Nil 0.10 0.03
RWz2 Nil Nil Nil
cp Nil ——— Nil

Note: Refer to Page C1 - Stage 1

GEOKWAN ENVIRONMENTAL LTD.



Page D1 TABLE D - STAGE 2 E239

SITE REMEDIATION — STAGE 2
VAPOUR EXTRACTION UNIT DATA
CANADIAN TIRE PROPERTY

g Bl Al S LN P

o e et SR T e e e e o S S S e T

6 13 13.5 23.0 26.0
7 20 18.0 31.0 26.0
9 35 37.0 Note a Note b

ot (i oo e G woeee W Gvede Sevs (et G GoPes Voo v SEvee Soeve GHreS Sioee Won GOUNE G VSR Seoms Sosee Seete Sesen Seele Cosee Semes SSEeH GBNeS GSSES aesee Soves Seaee Seeen

TP Lo 2T Snese comes wosse s shuos seste maras Sesen are St o sotne e soves atnve oo

= S 8 S 2
7 &0 32 8 1
9 100 67 Note a Note b

o soven oo sam oo e oo S Semas et Mo s [hare srane Seeee S Gaten Soves S Shese Seeen So0w Gan Somte e Guren Svete P Senen St Seews Gnten Sente Sovee Wt Wl G oo S S S

6 2.1 3.4 1.8 0.7
7 22.7 12.6 2.4 0.4
9 27.7 16.6 Note a Note b
Note:
al Vapour extraction unit #9 was sucking runoff water trapped

inside the main header pipe. No reading was taken.

b The water trapped in the main header pipe had frozen solid.

GEOKWAN ENVIRONMENTAL LTD.



Page E1 TABLE E — STAGE 2 E239

SITE REMEDIATION - STAGE 2
LIQUID HYDROCARBON REMOVED BY PUMPING
CANADIAN TIRE PROPERTY

g Byt PR ALt

Date Liguid Hydrocarbon Recovered (Gal)
Dec 11/90 1.0
Apr 11/90 0.6
Total =__-;j;*—1mp. Gallons

GEOKWAN ENVIRONMENTAL LTD.



FPage F1 TABLE F — STAGE 2 EZ239

SITE REMEDIATION - STAGE 2
GROUND SURFACE/TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

gt Al g4y PRSI A P4

MW G.S. Top of Pipe
No. Elev. (ft.) Elev. (ft.)
1 1295.95 1296.08

2 1283.73 1289.39

3 1289.00 1288.94

4 1289.39 1283.84

S 1289.36 1289.67

6 1285.68 1286.29

7 1288.11 1289.53

8 1287.93 1288.62
9 1288.09 1288.42
10 1286.70 1288.19
11 1286.05 1287.13
12 1285.59 1286.01
13 1292.59 1292.38
15% 1301.97 1302.56
17 1290.90 1291.28
18 1293.02 1233.53
19 1289.75 1289.19

Note: * Denotes that the monitoring well was damaged during the
spring thaw and was therefore repaired during the April 9/91
field trip.

GEOKWAN ENVIRONMENTAL LTD.



Page F2 TABLE F - STAGE 2

SITE REMEDIATION — STAGE 2
GROUND SURFACE/TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

MW G.S. Top of Pipe
No. Elev. (ft.) Elev. (ft.)
20 1291.30 1290.91
21 1292.50 1232.20
22 1289.38 1289. 16
23 1289.38 1283.02
25 1286.40 1286.66
27 1288.69 1230.56
29 1287.04 1288.46
30 1284.90 1286.05
32 1288.82 1290.05
38 1290.15 1290.65
41 1290.37 1289.88
44 1291.67 1291.33
52 1292.79 1292.49
53 1295.13 1294.87
o4 1297.42 1297.06
118 1296.07 1295.78
119 1295.59 1295.36

GEOKWAN ENVIRONMENTAL LTD.



FPage F3

124 %
125%

126%

Elev.

G.S.

1292.17

1291.82

1291.47

1291.12

1231.78

1292.02

| ]

1292.33

1292.76

12'33. 20

1293.63

(ft.) Elev.

TABLE F — STAGE 2

SITE REMEDIATION - STAGE 2
GROUND SURFACE/TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

p—g- Bl iy PN

Top of Pipe
(ft.)

1292.39

1292.14

1291.77

1291.48

1290.88

1231.31

1291.68

1291.92

1292.41

1292.80

1293.27

* See Page F1 - Stage 2

BGEOKWAN ENVIRONMENTAL LTD.

E239



FPage F4

139
140
141
142
143

144

146
147
148

149

1Z
10
jet
i

TABLE F - STAGE 2

SITE REMEDIATION - STAGE 2
GROUND SURFACE/TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

P4 p g R PP

G.S. Top of Pipe
Elev. (ft.) Elev. (ft.)
1294.04 1293.73
1294.45 1293.99
1294, 98 1294.52
1235, 54 12395.21
296.27 1295.99
1236.86 1296.58
1292.64 1292.39
1292.37 1292.26
1290.83 1290.62
1230.00 1289.71
1289.79 1289.50
1293.71 1293.41
1293.26 1293.04
1233.09 1292.63
12392.94 1292.63
1292.85 12392.65

# See Page F1 - Stage 2

GEOKWAN ENVIRONMENTAL LTD.



Fage FS TABLE F — STAGE 2

SITE REMEDIATION — STAGE 2
GROUND SURFACE/TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

Bt —f 4l LR

MW G.S. Top of FPipe
No. Eley. (ft.) (Elev. (ft.)
153 1292.76 1292.43
154 1292.66 1292.43
155 1292.58 1292.27
156 1292.43 1292.11
157 1292.30 1291.98
158 1291.97 1291.64
159 1291.60 1291.07
160 1291.28 1290.94
161 - -

162 1294.57 1294.179
163 1294.01 1293.62
164 1293.52 1293, 22
165 1292.99 1292.59
166 1292.71 1292.41
167 1292.43 1292.11
168 1292.20 1291.96
169 1292.01 1291.79

GEOKWAN ENVIRONMENTAL LTD.



Page Fé&

172
173
174
173
176
177
178
179
180%

181

Elev.

G. S.

1291.83

1291.66

1291.33

1294.82

1294.,22

1295.20

1294, 30

1291.89

1291.14

(ft.)

g g-Bp 4y

1291.33

1291.01

1294.39

1293.90

1293.49

1296.72

1294.87

1293. 96

1291.62

1290.77

Note: #* See Page F1 - Stage 2

TABLE F - STAGE 2

SITE REMEDIATION - STAGE 2
GROUND SURFACE/TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

GEOKWAN ENVIRONMENTAL LTD.

EZ239



Page F7 TABLE F - STAGE 2

MW
No.

RW1
RWZ

[ o

SITE REMEDIATION - STAGE 2
GROUND SURFACE/TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

o oo e cumes sveee Geese Seone oe Sweed Saann este Sasen Semve Soown e doren 0004

G.S. Top of Pipe
Elev. (ft.) Elev. (ft.)
1289.75 1289.71
1292.57 12932.35
1288.67 1290.09

GEOKWAN ENVIRONMENTAL LTD.



APPENDIX A

DOCUMENTS OBTAINED FROM
MANITOBA ENVIRONMENT

Hydrostatic Test Results On Tanks
Petro-Canada Service Station
18TH & Richmond, Brandon, MB
October 17 - November 2, 1990 (4 Pages)

Storage Tank System Registration Form
Gulf Bulk Plant, Brandon,
11 Tanks in 1976, (2 Pages)

Registration Form, New Storage
Gulf Bulk Plant, Brandon
9 Above Ground Tanks, November

Gasoline & Diesel Fuel Spills
Gulf Bulk Plant, Brandon
(6 Pages)

Oct
Dec
Feb
Mar
Mar
Oct
Aug

03/717
04/79
23/81
27/81
10/82
20/82
18/83

Gasoline

Diesel Fuel
Gasoline

Purple Gasoline
Gasoline

Diesel Fuel
Diesel Fuel

Canadian Tire Gas Bar, Brandon
Pinhole Leak Discovered During
Hydrostatic Test In New Tank

Sept 23/89

Unleaded Gasoline

E238 & E239

Tank Installation

1982, (3

1500
1200
6000
5000
2670
8500
6100

Pages)

Gallons
Gallons
Gallons
Gallons
Litres
Litres
Litres

Leakage Quantity

Unknown

GEOKWAN ENVIRONMENTAL LTD.



SCHEULE 13¢/2 B o o SMEEV ___oF ___
| | - Hyore STATC7EST. Fosedrs
Please PRINT Only

snion wue: _[2ETRY Canpon tae Vi L Yal Y e O oo
a

avoRess: /ST Rich mowo Ave , BRaDomman. 1T2asYT TS

GENERAL CONTRACTOR: _ :
TANK TESTING CONTRACTOR: AN S Pusmp S':ch/.: BRANOD oy, gad.  Jag-2x%
TESTING FOREMAN: J. G Hobegr -

TESTING ASSISTANT: _D. PauDoLF!

; .. PROJECT ENGINEER:
DATE OF TesTING: __OCTOBEA (7/7 -

WEATHER: (snow/raln/sunay): _ CVER CAsT RECEIVED May'» 41991
AIR TEMPERATURE AT START OF TEST: 0

AIR TEMPERATURE OVERNIGHT: - «C -

TEMPERATURE OF PRODUCT IN TAMK AT START OF 16sT: + & C

TENPERATURE OF PROOUCT IN BARREL AT START OF TEST: _+2C

SERIALS#: __ . 07 MANUFACTURER: .
muu.voum 423,7304/7«5* pRODUCT: _ DIESEL C ARD Lock

TIME PRESS. UTRES [. Tom. ~ TINE | PRESS. | URES [ oo

—oft | INECTED | deg € osi | INJECTED | deac
c "
007 9% | 209 |+§ ityo | shs | o /
. ) b
“ w ok, e |
r0:30 | 7 .7 yo | 9 o e
//.'0” ? 05
: ,
. o% 7# J

00, | o 7y 0

//:/b/ ¢ by 0

//:,Zd ?‘ 75/. i 0

a2V 17571 0

lr:34| &by 0

p:35|als | 0

1002)/78

C am AR AMLAT LS an



SC:'EDULE 13C/2 » 3 R oF
| _HyORo STHTIC st Fasulrs
' . ~ Please PRINT Only
stanion woe: FeTvo CAVAO A INS . Boyyoo Ph: 798 yssy
avoress: (EThsT F Rie _J) Mo/VL Ave, Bgorvom /)W/ RIASYD

GENERAL CONTRACTOR:
TANK TESTING CONTRACTOR: /I~ 5. PWW’ Seyuc e

TESTING FOREMAN: G . Hopse é;\ T’;R
TESTING ASSISTANT: _[D. Pan/Do4 7~/ , : 45 TN
. . PROJECT ENGINEER: {m 2 o)
DATE OF TESTING: QcToBey 3/ 70 : Tiz
VEATHER:  (snow/ratn/sunny): __ OV €Y (ST N

AIR TEMPERATURE AT START OF TEST: _ 72 €

AIR TEMPERATURE OVERNIGHT: +/ &

: =UEIVED R
TENPERATURE OF PRODUCT IN TANK AT START oF TesT: _ 7~ 7 € "=-='V=U MAY 7 471001

(4
TEMPERATURE OF PRODUCT IN BARREL AT START OF TEST: —F <2
SERIAL #: o MANUFACTURER:
" NOMINAL vounz AR "?95 730 Lriresproounct: [ 8wl R Up/Lesnen 6’45

\/Ph oved 7oGerhey

TIME PRESS. LITRES . TEMP. ~ TIME PRESS. LITRES e
osl DOECTED | de's — sl INJECTED | deaC
G:s0m| NE |s06.2 | +9 <
y-4
/0:00 j 3,2
M
/0.‘]/ 7 - .2,
U:00 j ./
- -
/s | 4 A
A
/t10 7 a
A
[1:0Y 7 '
p-3
1120 | 7
g -
257
'. s
/:30 9 0 +¢<

10023778 “en AUTOMOTIVE s



' N o . SHEET ____OF ___
- Hypro STAT cest fasal7s
Please PRINT Only

STATION NAME: Egtgg AVADA INC. BeoY /00 )ZE 748“-4./5‘;7
soowess: (§THsT ¢ Richmove Ave , Brandie ynan RoASY7 -

GENERAL CONTRACTOR: ____ °

A TesTING contractor: AT Pump Seruvce.

TESTING FOREMAN: ___ 0. B. Hodee.

Testng assista: _D. PAndosrs

; .. PROJECT ENGINEER:
DATE OF TESTING: Novempey az/?g
WEATHER: (snow/rain/sunny): QOve X C AST

AIR TEMPERATURE AT START OF TEST: __ (O €

AIR TEMPERATURE OVERNIGHT: 0 <

TEMPERATURE OF PRODUCT IN TANK AT START OF TesT: T 7 —
TEMPERATURE OF PRODUCT IN BARREL AT START OF TEST: _ &) <
SERIAL #: . MANUFACTURER: )
" NOMINAL VOLUHE: 22, 790 ArTRes propuct: LAy mum  PLYS

SCHEDULE 13C/2

RECEIVED MAY 2 4 1991

——

TIME PRESS. LITRES |[. vewms, TIME PRESS. LITRES TEwP

i | INoECTED deg € _osi INJECTED | deq €
9:y04m 7# 132-7 |47 ||ia:ax 7'* 0

: 4 e | o

r0:00 | 7 2 2.0 |7 O o
/0: 40 7# s

4
//:40 7# v5/

" -
w7 < ¢

o
(200 | 7 « 2 -

<l

J2r571 7 %)

-3
/2 20 7 0

t -
/22s] 7 0
- —T
r2:3d] 7 Y,

10023778 ‘am MMTIVE pos
fRT /NS 1740



SCHEDULE 33C/2 ) SHEET oF

- e et fesaire
‘ . Please PRINT Only

STATION Nane: L =tVv0 C%'/VADA Ine - BoXso) PA 78€-yryy
sooress: (E7YST N Richmows Ave | pRavoon, flar RI1Asy7
GENERAL CONTRACTOR: ____ ¢
TANK TESTING CONTRACTOR: _ Y S . [Pump S<y vee
TEsTInG FoREMN: . Y. S Mo pDeE
TESTING ASSISTANT: D PomposFs
R . PROJECT ENGINEER:
DATE OF TESTING: Novemwpeyr 2/57
WEATHER: (snow/rain/sunny): _ O U ey C AT
AIR TEMPERATURE AT START OF TEST: Q<
AIR TEMPERATURE OVERNIGHT: N <
TEMPERATURE OF PRODUCT IN TAMK AT START OF TesT: = F <
TEMPERATURE OF PRODUCT IN BARREL AT START OF TeST: O &

SERIAL #: o  WAMUFACTURER: ‘
" NOMINAL VOLUME: AR, 7304rvas popuct: /N Axy il M SupPreme

RELEIVED MZY 7 £ 1997

TIME PRESS. LITRES |. TEewe. TIKE PRESS. LITRES TewP
psi _INJECTED deg € _osd INECTED | deq €
# -
G N | g5y |77 || 1220 gl | o
. } . . cho
20 | 7 (L /2:25 | 5. %a O
ro:sv| 7 -7 (2:39)8.k? | o
» . BE
/720 f .S (225 | @2y %,
. ) |
{52 7 a /200 |8 )ar| O
/-
x5 9 0 ) L L4 FALES )
/2:00 ['g o | O (250l g lav | O
/205 & |7y Y, ) | /R:5% | %, Ay O
'/;:/0 g |55 0 [:0d ¢.lay -O
. lvos | glay | O .

10023778 ‘em AITOMATIVE ea

LB AN 2% 2



Y | .
b oo ey BER B e

4 - .
~ i | STORAGE TANK SYSTEM (S.T.S.) REGISTRATION FORM

Required by
MANTTORA EPARTMENT OF MINES, RESOURCES and ENVIRONMENTAL MANAGEMENT
Pursuant to the Manitoba Regulation under the Clean Ervironment Act
respecting the Handling and Storage of Gasoline and Associated Products.

EXISTING SYSTEMS

1. Business Name G—U L )= O C A2 AT N g)}/’/i
/
Business Address or Legal Description JE ST Rl edmann
Ave RRAvD on WMAN

Operator of S,T.S. ol & CFALNALD
Owner of S.T.S. : Cui& CApRALR

2. Plan of S.T.S. showing roads, buildings, distances and other distinctive
features. Use separate sheet if required.

Assign a number to each tank.

/V ) 4
- A — )
)O, AT AL VO,

RECEIVED MAY 2 4 1991

3. Provide the information indicated below for each tank. Use separate
sheet if required.

Tank No.] Tank Material| Tank Type Tank Capacity| Product Estimated
(Fiberglass (Aboveground or (gallons) Normally | Age of Tank
or steel) Underground) In Tank
1

<'/ 0‘/('/}7; dfv’}'w"‘:./'




olatelr ae At
. e . . .
R LI N A N .
e

RS T A ) . B
RO i
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oy “":f. PR



Reglistration Form .
. New Storage Tank Instellation -2~ o

o

e
Tank Construction Specification - Check Appropriate Box:
ULC 5603 ] ULC S603.1 S .
ULC S615 | ULC S601 1
AP 650 | Variance Approved [
Projected Installation Date: BQQIN_Q §2— RECEIVED MaY 2 4 1991

1%

Attach a drawing of the proposed installation, showing tank and piping
location, adjacent roads and buildings and corrosion protection equipment
ot dikes, where applicable.

N V)

R
=y

I hereby certify tha.t the 1nformatlon prov:.ded by me on this reglstratlon
form is complete and accurate.

Date: ,{/ pn— lo//&‘ P

FORWARD THE COMPLETED FORM{ WITH DRAWING TO:

Environmental Control Services

Box T, Building 2

139 Tuxedo Avenue

WINNIPEG, Manitoba

R3C OV8 - ,\

ES 162



e Y5/

Registration Form

NEW STORAGE TANK SYSTEM INSTALLATION W .

Business Name: Curr Cru r,(.g- _ P
Business Address: Zs 57" 0 L eHopo) 2o /157 ) /Ju’ s
BRAND o /-
Owner: Swrr Cornv904 270
Operator: T A Rl _
Installer: HLY L TRD L, —PtegmyPra— %
Feuh& 350 SAUAX ST T

Please check one of the following.

. RECE!VED MAY 2 4 1991

= New Insfallat:.on, no existing tankage at this location

- New Installation, all existing ta.msa.ge to remain

g

= Tank Replavement some or all existing tanks/piping to be removed E’

ES 162

- :".,._..r Lpn aren - e B ’504 4/
PROVIDE INFORMATION AS OUTLINED BELOW:
Tank No. . UV WUV A
ol :vi _é 7 R4

°| Tank e\
Kabove derground

steel /fiberglass '7 ‘ﬁﬁ( e A%)

 ————
Tank Capacity -«q-‘? !
Tank Manufactxx.u:en. ’



o whot3s

TANK DIPS
Y ki ki ik
RECEIVED MAY ? 4 1991
DATE: AZW /0,/82——
»/‘:LJAI \
ODUCT TANK # M=EEEY— CM-INCHES LITRES
3. CL. 1 25 000
SEL MKD. 2 2500 0 .
~. NO LEAD 3 P oo ©
ZSEL MKD. 4 20 po O
a. CLEAR 5 40000
JLAR MKD. 6 20,000
“JLAR CLEAR 7 12 co0
JLAR MKD. 7 oo

SOl VENT 7. 5)0 o®
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APPENDIX B

CHEMICAL ANALYSIS
HYDROCARBON TYPE & AGE

MEMORANDUM DATED MAY 29, 1991

BY

SASKATCHEWAN RESEARCH COUNCIL

GEOKWAN ENVIRONMENTAL LTD.

E238 & E239



Saskatchewan
Research Council

May 29, 1991

TO: Walter Kwan, Geokwan Enviromental

FROM: Wo Yuen, Analytical Services
RE: Your Project No. E238/239

SUMMARY OF ANALYSIS

Gas chromatographic analysis of the organic phase present in
the samples.

MW77:

There was a very small quantity of organic phase present in
this sample. There is only diesel fuel, no gasoline
detected. The lightest fraction of diesel fuel, the CY9 and
Cl0 portions, are much lower than in new diesel fuel. This
indicates that it is not fresh, probably more than a year
old.

MW68B, MW166:

The organic phase in these two samples contains both diesel
fuel and unleaded gasoline in a ratio of about 1:1. Both
these samples are in a sand and/or gravel soil type as per
your descriptions. The toluene and xylene and some other
aromatics are much lower in proportion to the aliphatics as
compared to new gasoline. This means that there has been
fairly long contact with water since the aromatics are more
soluble than aliphatics in water. Because the very light
aliphatics are still present, the fuel is not ancient (i.e.,
greater than 5 years). However, depending on the size of
the organic pool underground, the age could be anywhere from
iix months if the pool is small, to older if the pool is
arge.

Memorandum



2)

MW122, Mw2:

The organic phase in these two samples is mostly leaded
gasoline with a small amount of diesel, about 10% in MW122
and about 5% in MW2. The toluene and xylene and some other
aromatics are much lower in proportion to the aliphatics as
compared to new gasoline. Considering the lead
concentration in the fuel and the proportion of the
aromatics, the age of this fuel would be between 1 and 5

years.

A more detailed report with examples of the chromatograms
will be forwarded within two days.
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Cl APPENDIX C E238/E239

INSPECTOR'S DAILY REPORT
DAY SHIFT

Friday, November 23/90

~ Cumming & Dobbie Construction began trenching at 1 P.M.

- Worked on trench 5, starting at the Canadian Tire Gas Bar
going south. Approximately 100' of trench was completed
(MW182-MW141). ‘

- Frost approximately 12" in thickness.

Saturday, November 24/90

- Began trenching at 8 A.M.

- Worked on trench 5. Approximately 100' of trench
was completed. (MW141 - MW138).

- Frost approximately 16" in thickness.

- Left for Winnipeg at 17:00.

Monday, November 26/90
Arrived in Brandon at 08:30

- Began trenching at 09:00.

- Continued work on trench 5. Approximately 100' of trench
was completed (MW138 - 135).

- Frost approximately 18" in thickness.

Tuesda November 27/90
- Arrived on site at 08:00
- Cumming & Dobbie Construction quit operations for the day

shift.
- Inspected the installation of RW 1 & 2 by Subterranean.

Wednesday, November 28/90

- Arrived on site at 08:00

- Cumming & Dobbie Construction began trenching at 08:15.

- Approximately 60' of trench 5 (south) was completed
(MW134 - MW144).

- Frost approximately 20" in thickness.

Thursday, November 29/90

- Arrived on site at 08:00

- Continued work on trench 5 (south). Approximately 120' of
trench was installed (MW144 - MW2).

- Frost thickness approximately 6".

GEOKWAN ENVIRONMENTAL LTD.
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APPENDIX C E238/E239

INSPECTOR'S DAILY REPORT
DAY SHIFT

iday, November 30/90

Arrived on site at 08:00

C & C Construction began work on trench 4. Approximately 55'
of trench was installed (MW128 - MW130).

Trenching was started on trench 2, from vapour extraction
unit (V6) going south. Approximately 20' of trench was
completed.

Frost approximately 24" in thickness.

turday, December 1/90

Arrived on site at 08:00

Began placing steel casings over top monitoring wells not
connected to a vapour extraction unit (MW148 - 170, 183).
Left Brandon at 15:00.

Arrived in Winnipeg at 18:00.

GEOKWAN ENVIRONMENTAL LTD.



Cc3 APPENDIX C E238/E239

TOR'S DAILY REPORT
NIGHT SHIFT

Wednesday, November 21/90
- Left for Brandon at 6 P.M.

- Arrived in Brandon at 9 P.M.

Thursday, November 22/90
- Met Cumming & Dobbie's men at 8 A.M.
- Saw blades did not fit saw & so sent men back.

- R. Kupchak & I arranged for rentals and equipment Eor
work to begin.

- R. Kupchak & I performed site survey for stage 1.

Friday, November 23/90

- Laid out chalk lines for trenching, and arranged for
labourers to saw.

- Returned at 8 P.M. trenched along trench 5 & trench 4
near the gas bar.

- Approximately 100' of trench completed (V7-MW120).

- Frost approximately 12" thick.

Saturda November 24/90

- Began trenching at 8 P.M.

- Worked on Trench 3. Approximately 100' of trench
completed (MW118-MW174).

- Frost approximately 12" thick.

Monday, November 26/90

- Arrived in Brandon at 5:30 P.M.

- Began work shortly thereafter.

- Finished approximately 60' of trench 4 (MW120-MW123).

- Cut lighting cable in parking lot. Fixed by G.T. Smith.
- Backhoe broke down at 2 A.M.

- Frost approximately 18" thick.

Tuesday, November 27/90

- Began work at 6 P.M.

- Finished trench 5, approximately 110' of trench
completed (MW134-131).

- Frost approximately 18" thick.

GEOKWAN ENVIRONMENTAL LTD.



C4 APPENDIX C E238/E239

INSPECTORS DAILY REPORT
NIGHT SHIFT

Wednesda November 28/90

- Began work at 6 P.M.

- Approximately 110' of trench 4 completed (MW126-129).
- Frost approximately 21" thick.

Thursday, November 29/90
- Began work at 6 P.M.

- Approximately 100' of trench 4 completed (MW126-MW129).
- Frost approximately 21" thick.

F
Began work at 8 P.M.

- Completed west portion of trench 3 (MW174-MW177), and
started east portion of trench 3 (MW178-MW13)

- Approximately 110' of trench completed.

- Frost approximately 2' thick.

riday, November 30/90

Saturday, December 1/90
- Installed service boxes over wells that will not be
hooked up until next spring (MW148-MW170).

Sunday, December 2/90
- Began work at 6 A.M.

- Backhoe was not operational until 10 A.M.

- Backhoe broke down again at 3 P.M.

- Approximately 70' of trench 3 was completed (MW12-MW180).
- Frost approximately 2' thick.

Monday, December 3/90
- Began work at 9 P.M.

- Completed east portion of trench 2, (MW1l71 - East edge
of parking lot), and link between trenches 2 and 3 (MW171-
MW180).

- Approximately 155' of trench completed.

- Frost approximately 2'6" thick.

Tuesday, December 4/90

- Removed all extra materials from site.

All rental equipment returned.

Installed 30' pressure treated hydro pole as per drawing.
Installed riser pipes onto said hydro pole

GEOKWAN ENVIRONMENTAL LTD.



APPENDIX D E238 & E239

CANADIAN TIRE PROPERTY
SITE REMEDIATION - STAGE 2

RELEVANT CORRESPONDENCE (4 PAGES)

* Geokwan Letter Dated June 7/91

To Zenith Paving Ltd.

L] Geokwan Letter Dated June 10/91

To Cumming & Dobbie (1986) Ltd.

GEOKWAN ENVIRONMENTAL LTD.



Geokwan Environmental Lid

ENVIRONMENTAL ENGINEERS

Zenith Paving LtAd. June 7, 1981
P.0. Box 786
Brandon, MB FAXED 1-727-3748

APPENTION: Mr. Dave Cumming
Dear 8ir:

RE: Hot Mix Asphalt Patching for: New Trenches
Ccanadian Pire Store, &£Erandon, Manitoba
Our Project No. E239-1

On behalf of Canadian Tire Corporation Ltd., we are pleased to
confirm the acceptance of your quotation dated June 4, 1991 Eox
the above noted project, but subject to the following cenditions:

1) 8upply and place 2% (compacted thickness) hot mix asphalt
compacted to at least 96% Marshall denslty and as per City
of Brandon 1991 specifications. Gradation of aggregates
shall be class A and the mix proportionsg (Marshall
stability, Marshall Flow Index, % veoids in aqQgregate, 9
voide £illed, % voids in total mixture and % molsture -
content by weight) shall be in accordance with "other" under
Section 13 (mix propozxtions) of the eity of Brandon
specifications,

2) Your working hours are tentatively set for 6 a.m, to 92 a.m,, . -
starting - June 17, 1891 to approximately June 22, 19681.
Approximately 100' to 150' of trench will require asphalt
patching each working day.

3) Payment of your work shall be based on the unit rate of
$1.23 per sq. f£t.,(provinelal tax & GST included). The area
of asphalt placed will be measured and determined by our
fiald englneer, Mr., Harley Pankratz, P. Eng., which will
form the basizs for payment. _ ’

4) Your {iaveoice should be addressed te Canadian Tize-
Corporation Ltd. c/o Geokwan Environmental Ltd. and for the
attention of the writezr. Payment terms are net 30 days.

5) A copy of your third party liability lnsurance of 3t least
one wmillion dollars and in £avour of Canadian TDTire R
Corporation, as well as proof of your registration with -the -
Manitoba Workers Compensation Board are required. o

103-A SCURPIELD BIVD. WINNIPEG, MB. CANADA RSY 1Mé
TELEPHONE (204) 4809103 FAX (204) 483-8102

LG LT OESYO-TEEY



June 7, 1991 - 2 - E239-1

Please sign at the space provided below and return a copy of same
by FAX, signifying your agreement to the above.

[ N < W
M. Eng., P. Eng.

Walter Kwan,

c.c. H, Law, CTC, Toronteo
M. Dillabough, CT8, Brandon

Accepted By:

_____________ o fure 18099/
{Authori gignatuz (Date)

GEOKWAN ENVIRONMENTAL LTD.

ca . ann a1l N1-80-1881Y



Geokwan Environmental Ltd
ENVIRONMENTAL ENGINEERS

Cumming & Dobbie (1986) Ltd. June 10, 1991
P.O. Box 1927 .
Brandon, MB PAXED 1-727-6075

ATTENTION: Mz. Richard Gsterbeck

Dear Richaxd:

gupply of Rquipment & Opexators
Por New Trenching Work
Canadian Tire Store, Brardon

Oon behalf of Canadlan Tire corperation Ltd., we are pleased to
accept your quotation dated June 3, 1991 for the above noted
project and subject to the following conditionsi

1)

2)

3)

3a)

3b)

ac)

the eqguipment zates quoted (i.e, large backhoe, small
backhoe, loader - HMI, tandem truck and asphalt saw) include
the supply of the operatozr, and will be

ipment . whan thae opeszator of the
equipment is working &s & jabourer, for hand shovalling,
packfilling of the trenches, ete, a charge of §18 per hour
as & skilled labourer will apply.

A pavement saw (has to £1t Geokwan saw blade) and a skilled

labourer will be required for pavement cutting approximately

fxrom 9 p.m. to 11 p.m. June 11, 1991, 6 a.m. to 8 &a.m., OX
longer June 12, 1991 and if needed, 6 a.m. to 9 a.m, oF
longer June 13, 1991. Oux Project Engineex, H. Pankratsz,
P. Eng., will be in Brandon to-morrow (June 11) and will
contagt you on this,

The proposed woxk schedule, eguipment & material, required
are as followa!

gunday, June 16, 1991 86:30 a.m. - %100 p.m.
June 17 - 21, 1991 9:00 p.m. - 6100 a.m.

Small backhoe (12" bucket) with operator (Wayne preferred)
One loader = HMI with opezator

One non=-skilled labourer (please confirm rate) ﬁﬁ/ﬁ;w

one tandem dump truck (10 cu. yd.) ‘

Granular A Base (20 cu. y8.) and 3/8" pea gravel (20 eu,
yd.) ¢for delivery to the site on saturday afterncon (June
16, 1991), as directed by our H. Pankzatz, P. Eng.

103=A SCURFIELO BLVE. WINNIPIS, ME. CANADA RIY 1Mé
TLIPHONE (204) 40 0-0100 FAX (204) 4898102



am
-

June 10, 1991 -2 - E£239-1

4) the dump truck will be charged only when it s being used

and oceupisd by a dziver. The broken asphalt will have to

be hauled away. In this regard, the truck travelling time

to and from site will be chazged. Please confirm the
P\_ location of the disposal site anrd any dump chazges. upooumb Lie 0,

2t A owun (el /.Lt .

5) You confirm that you will supply all equipment, materials

and labesur required, on a continuous basis and until the job

is finished.

6) You are responsible for your workers and equipment for
workers compensation and  general liability {nsurance
throughout the construction peziod. A copy of your third
party liability insuxance of at least one million dollare
and in favour of Canadian Tire Qorporation shall be
torwarded to our office,

7) The involce for your services rendersd should be addressed
to Canadian Tire Coxporation Ltd., c/o Geokwan Environmental
Ltd, Payment terms are 30 days from the date of raceiving
the invoice.

Please sign at the space provided below and return a copy of same
by FAX ASAP, signifying your agreement to the above.

Walter Kwan, M. Eng., P. Eng..

c.. BR. Law, CTC
M. Dillabough, €78

Accepted By:
Cumming & Dobbie (1986) Ltd.

Loihard [0 Tonloch s 11/7/

(Authorized Signature) (Date) 7

GEOKWAN ENVIRONMENTAL LTD.
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TABLES - STAGE 1 E238

TORING DATA, DEC/90 - APR/91

ITE REMEDIATION, STAGE 1

CANADIAN TIRE PROPERTY, BRANDON

Table
Table
Table
Table
Table

Table

A - Groundwater Elevation (4 Pages)

B - Total Combustible Vapour (4 Pages)

C - Hydrocarbon Thickness (4 Pages)

D - VES Data (1 Page)

E - Liquid Hydrocarbons Removed (1 Page)

F - Ground Surface & Top of Pipe Elevations
(4 Pages)

GEOKWAN ENVIRONMENTAL LTD.



April 16, 1991 TABLE A — STAGE 1 E=238

SITE REMEDIATION — STAGE 1
GROUND WATER ELEVATION/DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elevation (ft)/Depth to Water Table (ft)
No. Dec _11-14/30 Feb 4-5/91 Apr_9-11/31
S0 2.05 3.18/710.15 3.58/3.75
S7 3.45 - 1.00/12.40
58 3.852 - 1.50/11.81
S9 3.48 3.28/9.98 3.64/3.62
60 3.45 3.17/10.06 3.63/3.60
&1 3.54 3.20/3.98 1.84/711.34
62 3.62 3.37/3.77 3.67/9.,42
&3 257 e 2.98/10.19
64 a9l —— 3.30/3.81
65 P —— 2.8599.63
66 2.T70 e 3.10/9.69
7 =58 2.70/10.25  3.46/9.49
&8 3.18 2.64/10.17 ———

69 4. 06 Z2.46/10.34 3.95/8.85
70 4.0z 2.86/9.86 3.91/8.81
71 2.593 1.9877.21 3.33/5.86
72 3.739 2.51/7.41 ——
Note:

3.18710.15, 3.18 = groundwater elevation. 10.15 = depth to ground
water from ground sur face.

Add 1280 toa ground water elevation for the actual qecdetic
elevation.

GEOKWAN ENVIRONMENTAL LTD.



Fage AZ TABLE A - STAGE 1 EZ38

SITE REMEDIATION — STAGE 1
GROUND WATER ELEVATION/DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Ground Water Elevation (ft)/Depth to Water Table (ft)
No. Dec 11-14/90 Feb 4-5/91 Apr 9-11/91
73 376 Z2.46/8.37 =

73 3,17 ——— ———

75 4.11 ——— S5.19/5.31
76 4. 21 - -

77 4.18 3.50/7.62 -

78 4,30 3.44/8.14 4.46/7.12
79 4. 32 3.06/8.74 5.32/6.48
80 4.78 - -

81 4. 949 3.76/8.53 ——

8z 5.38 —— -

83 5.29 4,51/8. 20 e

g4 S5 4. 62/8, 08 ——

a5 €. 18 S.06/7.57 ——

86 6.32 e H5.21/77.351
87 S5.63 —— ——

88 5.34 - -

89 S5.26 — -
Note:

2.46/8.37, 2.46 = ground water elevation, 8.37 = depth to ground

water from ground sur face.

Add 1280’ to ground water elevation for the actual gecdetic
elevation.

GEOKWAN ENVIRONMENTAL LTD.



Page A3 TABLE A — STAGE 1 EZ238

SITE REMEDIATION — STAGE 1
GROUND WATER ELEVATION/DEFPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY

MW Ground Water Elevation (ft)/Depth to Water Table (ft)
No.  Dec_11-14/90 Feb _4-5/91 Apr_9-11/91
90 4,58 - —

91 4,59 - —

£ 4,40 4,01/9.085  3.85/9.21
473 4. 449 ——— —

L 4,03 3.79/8.55 -

35 4.28 - ——

I6 4,24 ——— -

37 4. 26 - —

98 4.42 - -

93 4,09 — ——

31 3.93 6.57/4.66 -

101 3.97 - ——

10z 3.83 e —

103 4,22 ——— —_—

104 3.9 3.12/78.05 ——

108 3.97 - 3.62/7.31
106 3.56 e 3.53/3.88
Note:

4.01/9.05, 4.01 = ground water elevation, 9.05 = depth to ground
water from ground sur face.

Add 1280' to ground water elevation for the actual gecdetic

elevation.
GEOKWAN ENVIRONMENTAL LTD.



Fage A4 TABLE A - STAGE 1 EZ38

SITE REMEDIATION - STAGE 1
GROUND WATER ELEVATION/DEPTH BELOW GROUND SURFACE
CANADIAN TIRE PROPERTY

MW Ground Water Elevation (ft)/ Depth to Water Table (ft)
No. Dec_11-14/30 Feb 4-5/91 Apr _9-11/391

107 2.86 - 3.54/9.82

108 3.19 - 3.91/9.45

109 3.75 - 4.03/9.30

110 2.50 - 4.41/8.87

111 3.40 — 4.58/8.62

11z .37 ——— 4.68/8.54

113 S 50 e 4. 82/8. 3¢

114 3. 30 —— 4.84/8.04

115 3.14 —— -

116 3.97 - ——

117 3.84 ——— -—

Note:

3.54/9.82, 3.94 = ground water elevation, 9.82 = depth to ground

water from ground sur face.

Add 12807 to ground water elevation for the actual gecdetic
elevation.

GEOKWAN ENVIRONMENTAL LTD.



April 16, 1'391 TABLE B — STAGE 1 EZ38

SITE REMEDIATION — STAGE 1
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Total Combustible Vapour (% LEL)

No. Nov. 15-18/90 Dec. 11-14/90 Feb. 4-5/91 Apr. 9-11/91
57 +100 >100 - 30 (5500)
50 >100 *100 28 6

58 *100 (3900) 5 - 4

39 >100 2 (= 12

60 *100 15 23 2

&1 100 3 (600D 14 15 (Z2000)
& >100 1 15 =0

63 100 (4700) ko - b

€ #1000 10 - e

65 100 S CIT0 - a

66 9z 1 - 17

&7 100 (+12000) z 19 =

68 >100 26 C1000) 25 -

63 »>100 0 4 i

70 >100 (1000) >100 25 )

71 100 1 15 2

Note : (5500) is the total gasnoline vapour concentration measured
in the monitoring well (in ppm).

GEOKWAN ENVIRONMENTAL LTD.



Page B2 TABLE B — STAGE 1 E238

SITE REMEDIATION - STAGE 1
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Total Combustible Vapour (% LEL)

No. Nov. 135-18/90 Dec. 11-14/90 Feb, 4-5/91 Apr. 9-11/91
T =100 (3000) e 3 -

73 100 S5 3 -

74 100 (3200) 1 - -

75 10 p — 1

76 15 3 - -

77 20 S (300) 3 -

78 >100 i = 1

79 100 (Z000) 1 3 43

80 83 1 - -

81 55 1 & -

8z 52 1 e -

a3 88 0 8 -

84 86 1 3 -

85 30 i 2 —

86 »100 0O - 4 (1500
87 >100 0 - -

88 80 0 - -

Note : (3000) is the total gasoline vapour concentration measured
in the monitoring well (in ppm).

GEOKWAN ENVIRONMENTAL LTD.



Fage R3 TABLE B - STAGE 1

SITE REMEDIATION - STAGE 1
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY
BRANDON, MANITOBA

MW Total Combustible Vapour (% LEL)

No.  Nov. 15-18/90 Dec. 11-14/90 Feb. 4-5/91 Apr. 3-1
89 =20 0 —— —_—
‘30 =100 0 — —_—
91 =100 O —_— —
92 100 0 0 =g
93 100 (+12000) (#) — —
94 100 O 2 _—
95 »100 O —_ —
96 100 (10000 O —_— —
57 »100 ) — —_
98 98 0 —_— —
93 =100 ) —— —
51 27 0 ) —_
101 7 O — —
102 11 1 _— _—
103 2 0 —_— —_
104 1 1 i —
105 i ‘ s} - 0
106 100 (5000) 1 — » o

Note : (4000) is the total gascline vapour concentration
in the monitoring well (in ppm).

GEOKWAN ENVIRONMENTAL LTD.

£3O00)

measur ed



Fage B4 TABLE B — STAGE 1 Ez238

SITE REMEDIATION - STAGE 1
CONCENTRATION OF COMBUSTIBLE VAPOUR IN AIR
CANADIAN TIRE PROPERTY

MW Total Combustible Vapour (% LEL)

No. Nov. 15-18/90 Dec. 11-14/90 Feb. 4-5/91 Apr. 32-11/31
107 *100 100 100000 - 3
108 100 (+12000) >100 —— 18
109 100 S5 - 35
110 100 2000) 0 —— &
111 100 0 e 0
112 53 (600D 0 — 0
113 0 O — =
114 & 1 - 1
115 =100 0 p— —
116 =100 (8OO0 i — —
117 100 (4120007 3 — -
Note @0 ¢10000) is the total gasoline vapour concentration

measured in the monitoring well (in ppm).

GEOKWAN ENVIRONMENTAL LTD.



April 16, 1991 TABLE C - STAGE 1 E238

SITE REMEDIATION
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY

MW Hydrocarbon Thickness (ft)

No. Dec. 11-14/30 Feb. 4-5/91 Apr._9-11/91
50 1.75 0. 04 0.04

57 0.15 —— 3.16

58 Nil - Nil

59 Nil Nil Nil

60 0.12 film Nil

61 0.04 0.02 2.08

62 Nil Nil Nil

63 1.15 — 0.9390

64 0.99 —— 0.60

65 1.01 ———% 0.30

&6 0.84 — 0.46

&7 0.28 0.66 0.40

&8 0.79 0.70 ———%

69 Nil 0.23 0.06

70 Nil Nil Nil

71 Nil Nil Nil
Note: (---) signify that no measurement was taken inside the well

because of ice jamming or snow covering.

(——-%) signify no measurement was taken but liguid
hydrocarbon is suspected to be present inside the well.

GEOKWAN ENVIRONMENTAL LTD.



Page 2 TABLE C - STAGE 1 EZ328

SITE REMEDIATION - STAGE 1
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY

MW Hydrocarbon Thickness (ft)
No. Dec. 11-14/30 Feb. 4-5/91 Apr. 9-11/391
72 Nil Nil ——

73 Nil Nil -

74 Nil —— -

75 Nil —— Nil

76 Mil —— -

77 0.1z 0,032 ———3

78 Mil Mil Nil

79 Nil Nil Nil

80 Nil —— ——

81 Nil Nil -

82 Nil ——— ———

83 Nil Nil ———

84 Nil Nil -

85 Nil Nil ——

86 Nil -—- Nil

87 Nil —— ——

88 Nil ——— ———
Note: (——-) signify that no measurement was taken inside the well

because of ice jamming or snow covering.

(~—-%) signify no measurement was taken but liquid
hydrocarbon is suspected to be present inside the well.

GEOKWAN ENVIRONMENTAL LTD.



Fage C3

MW
No. Dec.

83

101

10z

103

104

105

106

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

TABLE C - STAGE 1

SITE REMEDIATION - STAGE 1

HYDROCARBON THICKNESS
CANADIAN TIRE FPROPERTY

Hydrocarbon Thickness (ft)
11-14/90 Feb. 4-5/91 Apr._9-11/91

Nil Nil
Nil -
Nil -
Nil -
—— Nil
- Nil

E238

Note: (---) signify that no measurement was taken inside the well
because of ice jamming or snow covering.

(~-=%) signify no measurement was taken but liquid
hydrocarbon is suspected to be present inside the well.

GEOKWAN ENVIRONMENTAL LTD.



Fage C4 TABLE C - STAGE 1 Ez238

SITE REMEDIATION - STAGE 1
HYDROCARBON THICKNESS
CANADIAN TIRE PROPERTY

MW Hydrocarbon Thickness (ft)
No.  Dec. 11-14/90 Feb. 4-5/91 Apr. 9-11/91
107 0.'34 e 0.0z
108 0.64 - Nil

109 Nil ——— film
110 Nil - Nil

111 Nil - Nil

11z Nil - Nil

113 Nil ——— Nil

114 Nil - Nil

115 Nil - ——

116 Nil —— -

117 Nil —-—— -
Note: (——-) signify that no measurement was taken inside the well

because of ice jamming or snow covering.

(~——%) signify no measurement was taken but liquid
hydrocarbon is suspected to be present inside the well.

GEOKWAN ENVIRONMENTAL LTD.



April 16,

1991 TABLE D ~ STAGE 1 E238

SITE REMEDIATION - STAGE 1
VAPOUR EXTRACTION UNIT
CANADIAN TIRE PROPERTY

P bt R A — RPN . gL AP AN -

PS4 e e o e e 2R P - LA

15.0 19.5 46.0 17.0
15.0 15.0 34.0 36.0
18.0 18.5 30.0 18.5
18.0 17.0 30.0 Note a

No reading was taken on unit #8 because surface water
had seeped inside the header pipe and froze solid.

-2 PERS— 2 TR ATt R YA

Y44 e e e oo e e PR SRR £ A1 SRS -£ Ay £

22 16 6 9
38 30 68 8
15 13 9 S
23 15 31 Note a

PRSP 2R S P 21 P T 3R AN PP S A

- e o —— o e o e e S P LA o oo 40t Shran e ssons

9.0 6.1 0.7 3.6

15.5 12.7 19.4 2.1
5.9 S.1 2.9 1.9
9.0 6.1 9.7 -

GEOKWAN ENVIRONMENTAL LTD.



April 16, 1931 TABLE E — STAGE 1 Ez238

SITE REMEDIATION - STAGE 1
LIQUID HYDROCARBONS REMOVED BY PUMPING
CANADIAN TIRE PROPERTY

Date Liguid Hydrocarbons_ Recovered (Gal)
Dec 11/90 1.50
Apr 11/91 1.40

Total = 2.390 Imp. Gallons

GEOKWAN ENVIRONMENTAL LTD.



April 16, 1'991 TABLE F - STAGE 1 E=238

SITE REMEDIATION - STAGE 1
GROUND SURFACE/TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

MW G.S. Top of Pipe
No. Elev. (ft.) Elev. (ft.)
S50 1293.33 1293.10
57 1233.40 1293. 20
58 1293.31 1293.10
59 1293. 26 1293.06
&0 12393.23 1292.95
61 1293.18 1292.30
& 1293.09 1292.87
63 1293.17 1292.932
64 1293.11 1292.95
65 1293. 22 1292.937
66 1292.79 1292, 56
&7 1292.35 1292.66
€8 1292.81 1292.62
649 1292.80 1292.49
70 1292.72 1292.56
71 1289.13 1:288.87
72 1289.92 1289.51

GEOKWAN ENVIRONMENTAL LTD.



Fage F2 TABLE F — STAGE 1 E238

SITE REMEDIATION - STAGE 1
GROUND SURFACE/TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

MW G.S. Top of Pipe
No. Elev. (ft.) Elev. (ft.)
73 1290.83 1230.42
74 1230, 50 1290.16
75 1290.50 1290,23
76 1230,71 1290.43
77 1291.1=2 1290.82
78 1291.58 12391.24
79 1291,80 1291.48
80 1292.00 1291.76
81 1292.29 1291.88
82 1292.67 1292.27
83 1292.71 1292.39
84 1232.68 1292.34
85 1292.63 1292.:28
86 1292.72 1292,.32
87 1292.75 1292.43
88 1232.87 1292.50
89 1292.92 1292.63

GEOKWAN ENVIRONMENTAL LTD.



Page F3 TABLE F — STAGE 1

SITE REMEDIATION - STAGE 1
GROUND SURFACE/TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

g St PR R AL PR A

MW G.S. Top of Pipe
No. Elev. (ft.) Elev. (ft.)
30 1293.00 1292.78
91 1293.03 1232.73
92 1293. 06 1292.73
93 1293.01 1292.76
94 1292.92 1292.63
95 1292.84 1292.56
96 1292.73 1292.40
97 1292.51 1292.21
98 1291.92 1291.62
99 1291.37 1291.07
51 1291.23 1230.93
101 1290.87 1290.65
102 1290.76 1290.45
103 12390.67 12390.30
104 1290.77 1290.42
105 1290.93 1290,70
106 1293.41 1293.19

GEOKWAN ENVIRONMENTAL LTD.



Fage F4 TABLE F - STAGE 1

SITE REMEDIATION - STAGE 1
GROUND SURFACE/TOP OF PIPE ELEVATIONS
CANADIAN TIRE PROPERTY

MW G.S. Top of Pipe
No. Elev. (ft.) Elev. (ft.)
107 1293.36 1293.16
108 1293.36 1293.11
109 1293.33 1293.07
110 1293. 28 1292.98
111 12393, 20 1292.85
112 1293, 22 1232. 96
113 1293.16 1292.92
114 1292.88 1292.54
115 1292.43 1292.14
116 12931.93 1291.68
117 12351.859 1291.63

GEOKWAN ENVIRONMENTAL LTD.
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