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1 INTRODUCTION

Aqua Terre Solutions Inc. (Aqua Terre) was retained by Imperial Oil Limited (IOL) to conduct a
Phase II environmental site assessment at the Red River Esso service station located at 287 Main
Street in Selkirk, Manitoba (Figure 1).

Field investigations were conducted on August 15, 2003 and September 11, 2003. Paddock
Drilling Ltd. (Paddock) of Brandon, Manitoba provided borehole drilling and monitoring well
installation services for this work program under contract with Aqua Terre. The IOL project
manager is Ms. Emma Kirsh. A site plan illustrating major site features and monitoring well
locations is shown on Figure 2.

1.1 Scope of Work

The scope of the work program was to:

e Assess local site conditions (soils and groundwater) by supervising the drilling and
installation of seven (MW-32 to MW-38) groundwater monitoring wells;

e Submit up to three (minimum of two) soil samples from each of MW-32 to MW-38 for
laboratory analysis of benzene, toluene, ethylbenzene, xylenes, (BTEX), petroleum
hydrocarbon fractions (F1 to F4), lead, and grain size;

e Conduct groundwater monitoring at all accessible wells to measure concentrations of organic
hydrocarbon vapours within the wells, depth to groundwater, hydraulic conductivity, and the
thickness of phase-separated hydrocarbons (if present);

e Submit groundwater samples from all newly drilled monitoring wells for laboratory analyses
of BTEX, and petroleum hydrocarbon fractions (F1 and F2);

o Complete a site sensitivity assessment and determine the appropriate risk management
criteria for the site; and,

e Compare laboratory results with the appropriate risk management criteria and identify areas
where soil and/or groundwater results were determined to exceed their respective criteria.

All field work was conducted in accordance with standard field procedures as outlined in
Appendix A. This report documents procedures and results of the work program.

1.2 Site Conditions

Site facilities include four underground petroleum storage tanks, two pump islands, a kiosk and a
car wash (Figure 2).

Surrounding land use comprises residential and commercial properties (Figure 3). Residential
properties are located north, southeast, south, and northwest of the site. A service station is
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located to the southwest while other commercial properties are situated northeast, east and
southeast of the site. The site is zoned as Strip Commercial (C-3) by the City of Selkirk.

Water and sewer services to the site and surrounding properties are provided by the City of
Selkirk. The nearest surface water feature is the Red River, located approximately 500 m east of
the site.

1.3 Previous Work

In late 1988, O’Connor Associates Environmental Inc. (OAEI) supervised the drilling and
installation of 11 monitoring wells. Liquid petroleum product was detected in E2, E4, BH1 and
BH10. Vapour extraction systems (VES) were connected to the tanknest monitoring wells and to
the catch basin onsite. In early 1989, OAEI installed an interception trench on the southern
portion of the site to recover organic vapour, liquid product, and impacted groundwater. Phase-
separated product was detected at BH4 for the first time in 1989. In February 1989, a second
trench was installed along the west boundary of the site. Phase-separated product was measured
in RW1 and BHI1 for the first time in February 1989.

In May 1989, the underground storage tanks were replaced under the supervision of OAEL. A
portion of the impacted soil was removed from the site and vapour extraction systems were
installed in both the old and new tank nest areas.

OAEI continued to monitor the site between 1989 and 1998. According to OAEI monitoring
reports in 1998, the total amount of liquid product recovered from the site was estimated to be
243 L. The vapour extraction units had removed an estimated 3573 L, resulting in a combined
total of 3816 L of product estimated to have been removed from the site.

Ref: 03937 Confidential
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2 FIELD INVESTIGATION

2.1 Borehole Drilling And Monitoring Well Installation

Borehole drilling was completed on August 15, 2003 by Paddock, using a truck-mounted,
hollow-stem auger rig equipped with split spoon sampling equipment. Drilling was supervised
by Aqua Terre personnel following standard methods (Appendix A). Split spoon sampling was
carried out where possible. All identifiable public and private utilities were located and cleared
prior to proceeding with drilling activities. A site plan illustrating site features and monitoring
well locations is shown on Figure 2.

Seven boreholes MW-32, MW-33, MW-34, MW-35, MW-36, MW-37 and MW-38) were
drilled to a maximum depth of 6.1 m below ground surface (b.g.s.) (Table 1). All boreholes were
completed as monitoring wells. Borehole locations were chosen to identify any onsite soil and
groundwater quality issues (Figure 2). Borehole logs are provided in Appendix B. Photographs
of monitoring well locations are presented in Appendix C.

Up to three soil samples from each borehole were submitted for chemical analysis of BTEX, F1
to F4, and lead. Additionally, three samples were submitted for grain size determination and a
composite for flashpoint analysis. Soil samples were packed with ice into a cooler and shipped
to PSC Analytical Services Corporation (PSC) in Edmonton, Alberta via Federal Express courier
services (FedEx) on August 18, 2003. Laboratory certificates of analyses are provided in
Appendix D.

2.2 Groundwater Monitoring and Sampling

On September 11, 2003 all accessible monitoring wells were measured for the concentration of
organic hydrocarbon vapours within the well, depth to groundwater, and thickness of phase-
separated hydrocarbons (Table 1 and Table 2). A groundwater sample was collected from all
newly drilled monitoring wells and submitted to PSC for analyses of BTEX and F1 and F2.
Prior to sampling, field sensitive parameters (pH, EC, temperature) were measured (Table 2).
Groundwater samples were packed in an ice-filled cooler and delivered to the PSC laboratory in
Edmonton, Alberta, on September 11, 2003.

Single well response tests were performed at MW-32, MW-33, MW-34, MW-35, MW-36, MW-
37 and MW-38 to determine hydraulic conductivity. Test results are provided in Appendix B.
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3 RESULTS

3.1 Risk Management Guidelines Selection

Due to the lack of a specific guideline(s) for petroleum storage tank sites in Manitoba, Alberta
Environment “Risk Management Guidelines for Petroleum Storage Tank Site” document
(Alberta Environment, 2001) were used as a basis for comparison. The risk-based guidelines are
selected based on soil grain size, potential for groundwater use, distance to the nearest surface
water feature, and surrounding land use.

3.1.1 Grain Size

Field observations during drilling (Appendix B) and grain-size analyses (Table 3) indicate that
the dominant soil type is fine- grained Hydraulic conductivity values also provide a qualitative
indication of dominant grain-size. The bulk hydraulic conductivity at the wells tested was
determined to be in the range of 10® m/s, which is representative of fine-grained material.
Therefore, based on field observations, grain size analyses, and hydraulic conductivity results
(discussed further in Section 3.3.1), the fine-grained guidelines are considered appropriate for
comparison of analytical data.

3.1.2 Nearest Surface Water Body

As noted, the nearest surface water feature is the Red River, located approximately 500 m east of
the site. Consequently, fresh water aquatic guidelines are not considered the most appropriate
for comparison.

3.1.3 Groundwater Consumption

The Town of Selkirk water supply system consists of four municipal wells as shown on the
location figure in Appendix E. Well #1 (Tower), located approximately 440 m from the site, is
screened at a depth of 27 m. Well #2 (Christie), located approximately 440 m from the site, and
Well #3 (Rosser), located approximately 460 m from the site, are both screened at a depth of 64
m. Well #4 (McLean), located approximately 380 m from the site, is screened at a depth of 54
m. All municipal wells are completed in Bedrock. Seven additional private wells were
identified within the Town of Selkirk. Drilling records for these wells are provided in Appendix
E. Town bylaw prevents private owners from utilizing private wells, however enforcement is not
in place and it was beyond the scope of this work program to verify the status of the private
(domestic) wells.

Drilling records suggest that bedrock is overlain by more than 13 m of fine grained surficial
deposits. The maximum observed depth of hydrocarbon impacts is approximately 4.5 m b.gs.,
therefore approximately 8 m or more of non-impacted fine grained material overlies bedrock. As
noted in Section 3.3.1, hydraulic conductivity values were measured to be on the order of 10% to
107 m/s at the new monitoring wells, completed in surficial deposits. Considering the thickness
and hydraulic conductivity of the confining layer overlying the bedrock aquifer, the protection of
drinking water guidelines have been disregarded at this time.
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3.1.4 Surrounding Land Use

The site and surrounding properties (Figure 3) to the south and west are zoned as Strip
Commercial (C-3). Properties to the east and southeast are zoned as Central Commercial (C-2)
and the properties to the north of the site are zoned as Residential. According to Land Use By-
Law 4968, one of the discretionary uses of both Strip commercial and Central commercial zoned
property is multi-family dwellings (Selkirk and District Planning Area). Therefore, due to the
residential properties to the north and the discretionary uses mentioned above, the site will be
considered residential as this is the most stringent land use allowed.

3.1.5 Exposure Pathways

Since the site and surrounding area is nearly entirely covered with asphalt and the impacts
encountered were greater than 0.3 m below grade, the soil dermal contact and soil ingestion
(livestock, wildlife, and human) pathways have been disregarded at this time. Also, as stated in
Sections 3.1.2 and 3.1.3, the freshwater aquatic life and consumption pathways can be excluded
due to the distance from the site to the nearest surface water feature and the interpreted local
hydrogeology. The primary exposure pathway is considered to be indoor vapour inhalation.
Vapour migration through the foundation walls of onsite buildings may be increased by the
presence of utility corridors leading to the buildings.

Based on the above information, the 2001 Alberta Environment fine-grained guidelines for
residential land use are considered appropriate as a basis for comparison at the site.

32  Soil

Details of local soil conditions and soil headspace vapour concentrations are given on the
borehole logs in Appendix B. Laboratory certificates of analyses are presented in Appendix D.

3.2.1 Stratigraphy

The majority of the site is covered by asphalt. Sand fill was encountered beneath the asphalt to a
depth of approximately 0.6 — 1.2 m b.g.s. at all borehole locations. The fill was, in turn,
underlain by silt to approximately 1.5 m b.g.s., except at MW-36 where fine-grained sand was
encountered to 1.5 m b.g.s. The silt was underlain by stiff clay to the maximum depth of drilling
(4.6 — 5.3 m b.g.s). At MW-34, MW-35, and MW-37 silt was encountered below the clay at 4.6
— 49 m b.g.s. Fine-grained sand lenses (less than or equal to 10 cm) were encountered at depths
of approximately 5.0 m to 6.0 m.b.g.s. These sand lenses are not considered laterally continuous.
Grain-size analyses performed on selected samples collected beneath the fill, including the zone
where the sand lenses were encountered, were verified to be predominantly fine-grained.

3.2.2 Soil Headspace Vapour Concentrations

Maximum headspace vapour concentrations in soil samples ranged from 25 ppmv at MW-33 to
45% LEL at MW-34 (2.3 m to 3.1 m). Soil headspace vapour concentrations in all boreholes are
provided on the borehole logs in Appendix B.

Ref: 03937 Confidential
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3.2.3  Soil Analytical Results

Analytical results for soil samples collected from the borehole drilling are summarized in Table 3
and are presented on Figure 3.

A summary of the exceedances are as follows:

Sample ID | Average Sample Depth | Parameters Exceeded

MW34-4* 2.6 m Benzene (7.4 mg/kg), F1 (420 mg/kg)
MW34-6 43 m Benzene (2.3 mg/kg)

MW36-5* 34m Benzene (2.6 mg/kg), F1 (320 mg/kg)
MW37-6 4.2 m F1 (370 mg/kg)

* Note: If a field duplicate was collected, the higher concentration is summarized here.

3.3 Groundwater

3.3.1 Groundwater Flow

Using the bail and recovery method, hydraulic conductivity tests were conducted at MW-32,
MW-33, MW-34, MW-35, MW-36, MW-37 and MW-38 on September 11, 2003. Hydraulic
conductivity values were measured to be on the order of 10® m/s. These results are comparable
with literature values for clay (Freeze and Cherry, 1979). Appendix B presents the hydraulic
conductivity test results.

As shown on Table 1, the depth to groundwater on September 11, 2003, ranged from 1.82 m
b.g.s. (BH10) to 3.64 m b.g.s. (MW-36). Figure 5 illustrates the groundwater surface elevations
on September 11, 2003. The lateral groundwater flow direction was indeterminate on September
11, 2003, due to the fact that water levels in the wells had not yet stabilized. This is attributed to
the low hydraulic conductivity of the surficial deposits at the site. Historically, the lateral
groundwater flow direction has been interpreted to be in a southeasterly direction (OAEIL 1991).
Given a calculated lateral hydraulic gradient of 0.023 (between PZ29 and BH10), and assuming
an effective porosity of 0.15, and a hydraulic conductivity value of 10® m/s, the lateral
groundwater flow velocity is estimated to be on the order of 0.05 m/year.

3.3.2 Field Parameters

Field measured parameters are summarized in Table 2. On September 11, 2003 monitoring well
headspace vapour concentrations ranged from 5 ppmv (PZ-29) to 94% LEL (MW-34).
Temperature of the groundwater ranged from 11.8 °C (MW-34) to 13.4 °C (MW-33), the pH
ranged from 6.86 (MW-34) to 7.29 (MW-33) and the electrical conductivity ranged from 1.17
mS/cm (MW-33) to 1.73 mS/cm (MW-36).

3.3.3  Groundwater Quality

Analytical results for water samples collected from all newly drilled monitoring wells are
summarized in Table 5 and presented on Figure 6.

Ref: 03937 Confidential
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A summary of the exceedances are as follows:

Sample ID Parameters Exceeded
MW-34* Benzene (8.94 mg/L)

* Note: If a field duplicate was collected, the higher concentration is summarized here.

3.4 Quality Assurance / Quality Control

Duplicate soil samples of MW34-4, and MW36-5 were prepared in the field and submitted for
analyses. Based on the calculated RPDs between the analysed parameters, there was no
significant discrepancy in the results of the duplicate samples analyses. This suggests that the
analytical results are reproducible.

One duplicate groundwater sample was collected for MW-34 and submitted for laboratory
analyses. Based on the calculated RPDs between the analysed parameters (all less than 25%),
there was no significant discrepancy in the results of the duplicate samples analyses. This
suggests that the analytical results are reproducible.

A trip blank was prepared and accompanied the groundwater sampling bottles during the sample
collection process. The blank did not contain detectable levels of BTEX or F1 and all method
blanks were less than the respective method detection limit (MDL).

Ref: 03937 Confidential
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S LIMITATION OF LIABILITY, SCOPE OF REPORT AND THIRD
PARTY RELIANCE

This report has been prepared and the work referred to in this report has been undertaken by
Aqua Terre Solutions Inc. (Aqua Terre) for Imperial Oil Limited. It is intended for the sole and
exclusive use of Imperial Oil Limited, its affiliated companies and partners and their respective,
agents, employees and advisors (collectively, “Imperial Oil”). Any use, reliance on or decision
made by any other person other than Imperial Oil based on this report is the sole responsibility of
such other person. Imperial Oil and Aqua Terre make no representation or warranty to any other
person with regard to this report and the work referred to in this report and they accept no duty of
care to any other person or any liability or responsibility whatsoever for any losses, expenses,
damages, fines, penalties or other harm that may be suffered or incurred by any other person as a
result of the use of, reliance on, any decision made or any action taken based on this report or the
work referred to in this report.

The investigation undertaken by Aqua Terre with respect to this report and any conclusions or
recommendations made in this report reflect Aqua Terre’s judgement based on the site conditions
observed at the time of the site inspection on the date(s) set out in this report and on information
available at the time of preparation of this report. This report has been prepared for specific
application to the site and it is based, in part, upon visual observation of the site, subsurface
investigation at discrete locations and depths, and specific analysis of specific chemical
parameters and materials during a specific time interval, all as described in this report. Unless
otherwise stated, the findings cannot be extended to previous or future site conditions, portions
of the site which were unavailable for direct investigation, subsurface locations which were not
investigated directly, or chemical parameters, materials or analysis which were not addressed.
Substances other than those addressed by the investigation described in this report may exist
within the site, substances addressed by the investigation may exist in areas of the site not
investigated and concentrations of substances addressed which are different than those reported
may exist in areas other than the locations from which samples were taken.

If site conditions or applicable standards change or if any additional information becomes
available at a future date, modifications to the findings, conclusions and recommendations in this
report may be necessary.

Other than by Imperial Oil, copying or distribution of this report or use of or reliance on the
information contained herein, in whole or in part, is not permitted without the express written
permission of Aqua Terre. Nothing in this report is intended to constitute or provide a legal
opinion.
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Respectfully submitted,
Aqua Terre Solutions Inc.

Written by
Brad Kohlsmith, E.I.T.
Environmental Specialist
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Table 1. Summary of Monitoring Well Construction Details, Groundwater Surface Elevations and Hydraulic Conductivities

Ref: 03937

.

»

Monitoring Ground Stick-Up Top of PVC | Total Depth Slf]rt:::(li Date Depth to Groundwater Hydraulic Lithology
Well Elevation PVC pipe Casing of Borehole Water Surface Elevation| Conductivity’
(m) (m) (m) (mbgs) | (mbgs) | (@d-mm-yr) | (mb.tc) (m)' (m/s)
BHI 99.73 0.13 99.86 2.3 - 11-Sep-03 2.23 97.63 - Clay
BH9 99.44 -0.06 99.38 6.2 . 11-Sep-03 2.16 97.22 - Clay
BH10 99.47 -0.11 99.36 6.1 = 11-Sep-03 1.82 97.54 . Clay
BH11 99.48 -0.07 99.41 6.1 - 11-Sep-03 2.00 97.42 & Clay
PZ28 99.90 -0.13 99.77 - . 11-Sep-03 1.75 98.02 - -
PZ29 99.98 -0.14 99.85 - . 11-Sep-03 1.88 97.97 - .
PZ30 . . i . - 11-Sep-03 NA - - .
PZ31 100.12 -0.16 99.97 = - 11-Sep-03 2.00 97.97 = .
MW-32 100.12 -0.08 100.04 4.6 1.6-4.6 11-Sep-03 2.40 97.64 3.0x10® Clay
MW-33 100.07 -0.07 100.00 4.6 1.6 -4.6 11-Sep-03 2.78 97.22 3.7x 10 Clay
MW-34 99.80 -0.11 99.69 5.3 1.6-4.6 11-Sep-03 3.10 96.59 2.1x10* Clay
MW-35 100.01 -0.09 99.92 5.3 1.6-4.6 11-Sep-03 3.57 96.35 1.5x10° Clay
MW-36 99.89 -0.08 99.81 53 1.6 -4.6 11-Sep-03 3.64 96.17 24x10° Clay
MW-37 100.17 -0.08 100.09 6.1 1.6 -4.6 11-Sep-03 2.62 97.48 23x10® Clay
MW-38 99.87 -0.08 99.79 4.6 1.6-4.6 11-Sep-03 3.01 96.78 5.1x10° Clay
Notes:
1. Groundwater surface elevations are relative to an arbitrary local datum of 100.00 m.
— information not available
NA Not Accessible
10/20/2003 Confidential . :‘: AQUN
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Table 2. Field Measured Parameters

Ref: 03937

Monitoring Monitoring Apparent Field Measured Parameters
Well Date Product OVM Temperature pH EC
(dd-mm-yy) Thickness (mm) (°C) (mS/cm)
BHI 11-Sep-03 0 20 ppmv nm nm nm
BH9 11-Sep-03 0 50 ppmv nm nm nm
BHI10 11-Sep-03 0 60 ppmv nm nm nm
BHI11 11-Sep-03 0 80 ppmv nm nm nm
PZ28 11-Sep-03 0 10 ppmv nm nm nm
PZ29 11-Sep-03 0 5 ppmv nm nm nm
PZ31 11-Sep-03 0 25 ppmv nm nm nm
MW-32 11-Sep-03 0 80 ppmv 12.9 7.11 1.22
MW-33 11-Sep-03 0 70 ppmv 13.4 7.29 1.17
MW-34 11-Sep-03 0 94% LEL 11.8 6.86 1.39
MW-35 11-Sep-03 0 11% LEL 12.5 7.01 1.51
MW-36 11-Sep-03 0 6% LEL 12.9 6.97 1.73
MW-37 11-Sep-03 0 5% LEL 12.7 6.90 1.41
MW-38 11-Sep-03 0 75 ppmv 12.0 1.21 1.22
Notes:
OVvM total non methane hydrocarbon concentration within the well as recorded with an organic vapour meter
ppmv parts per million by volume
% LEL percentage of the lower explosion limit
EC electric conductivity
nm not measured
10/20/2003
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Table 3. Soil Analytical Results

Ref: 03937

AENV* Soil Sample ID
Fine-Grained Dup. of
Parameter MDL' Residential MW324 MW32-6 MW334 MW33-5 MW34-4 MW344° MW34-6 MW34-7 MW35-3 MW35-5 MW35-6
PSC Laboratory Sample ID na na 33028854 33028855 33028856 33028857 33028858 33028859 33028860 33028861 33028862 33028863 33028864
| Average Sample Depth (m b.g.s.) na na 2.6 4.3 2.6 34 2.6 2.6 43 49 1.8 34 43
OVM Concentration 5 ppmv na 50 ppmv <5 ppmv 25 ppmv 25 ppmv 45% LEL 45% LEL 400 ppmv 50 ppmv 125 ppmv 6% LEL 125 ppmv
Date Sampled (dd-mm-yr) na na 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03
Benzene 0.02 1.9 <0.04 <0.04 <0.04 <0.04 7.4 2.8 2.3 - - 1.1 0.13
Toluene 0.10 300 <0.10 <0.10 <0.10 <0.10 16 11 22 . - <0.10 <0.10
Ethylbenzene 0.10 450 <0.10 <0.10 <0.10 <0.10 5.0 6.5 1.1 - - 2.4 <0.10
m+p-Xylenes 0.10 nr <0.10 <0.10 <0.10 <0.10 19 19 4.1 - - 3.7 <0.10
o-Xylenes 0.10 nr <0.10 <0.10 <0.10 <0.10 75 7.6 1.0 - - <0.10 <0.10
Total Xylenes 0.1 500 <0.1 <0.1 <0.1 <0.1 27 27 5.1 - - 3.7 <0.1
F1 (C4-Cyo Hydrocarbons) 10 260 <10 <10 <10 <10 310 420 58 - - 220 <10
F2 (C,¢-C,6 Hydrocarbons) 10 900 <10 <10 <10 <10 52 63 <10 - - 26 <10
F3 (C,6-C34 Hydrocarbons) 10 800 <10 <10 47 <10 <10 <10 <10 - - 29 20
F4 (C,4-Cs, Hydrocarbons) 10 5600 <10 <10 40 <10 <10 <10 <10 - - <10 <10
IGrain size < 0.075 mm - fine grain (wt%) 0.01 nr - - - - - - - 86.6 99.8 - -
Grain size > 0.075 mm - coarse grain (wt%) 0.01 nr - - B - - - - 134 0.2 - -
Lead 2.0 140 13.7 10.8 11.3 153 15.2 14.6 8.8 - - 14.4 10.0
Notes:
1. Method Detection Limit - lowest level of the parameter that can be quantified with confidence.
2. Alberta Environment, 2001. "Risk Management Guidelines for Petroleum Storage Tank Sites," Generic Hydrocarbon Criteria for Fine-Grained Soil, Residential Land Use.
3. Duplicate sample of MW34-4 is labelled MW34-14 in laboratory Certificate of Analysis.
4. Duplicate sample of MW36-5 is labelled MW36-15 in laboratory Certificate of Analysis.
5. Concentration Units are mg/kg (parts per million) unless otherwise noted.
6. Laboratory Certificate of Analysis provided in Appendix D.
7. Laboratory services were provided by Philip Analytical Services of Edmonton, Alberta.
mb.g.s. meters below ground surface - no laboratory analyses available
OVM total non methane hydrocarbon concentration as recorded with an organic vapour meter na not applicable
ppmv parts per million by volume nd concentration less than the method detection limit
%LEL percent of the lower explosive limit nr parameter not directly regulated
Bold exceeds AENV Fine-Grained Residential Guidelines
A
10/15/2003 Confidential 444 agun
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Table 3. Soil Analytical Results (Continued)

AENV’ Soil Sample ID
Fine-Grained Dup. of

Parameter MDL' Residential MW36-5 MW36-5 * MW36-6 MW37-6 MW37-7 MW37-8 MW38-2 MW38-3 MW384 MW38-5
PSC Laboratory Sample ID na na 33028865 33028866 33028867 33028868 33028869 33028870 33028871 33028872 33028873 33028874
| Average Sample Depth (m b.g.s.) na na 34 34 4.3 42 4.9 5.6 1.3 1.8 2.6 34
(OVM Concentration 5 ppmv na 20% LEL 20% LEL 150 ppmv 9% LEL 6% LEL 75 ppmv 130 ppmv 75 ppmv 25 ppmv 30 ppmv
Date Sampled (dd-mm-yr) na na 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03 15-Aug-03
Benzene 0.02 1:9 2.6 2.6 0.89 1.7 15 0.16 <0.04 <0.04 - <0.04
Toluene 0.04 300 0.48 1.0 <0.10 0.19 <0.10 <0.10 <0.10 <0.10 - <0.10
Ethylbenzene 0.04 450 2.5 6.4 <0.10 3.9 0.73 <0.10 <0.10 <0.10 - <0.10
Jm+p-Xylenes nr nr 5.6 16 0.15 7.9 4.9 3.9 <0.10 <0.10 - <0.10
o0-Xylenes nr nr 0.90 29 <0.10 1.6 1.4 <0.10 <0.10 <0.10 - <0.10
Total Xylenes 0.09 500 6.5 19 0.2 9.5 6.3 3.9 <0.1 <0.1 - <0.1
F1 (C4-C, Hydrocarbons) 10 260 150 320 <10 370 59 <10 <10 <10 - <10
F2 (C,o-Cs Hydrocarbons) 10 900 60 64 <10 55 <10 <10 <10 <10 - <10
F3 (C,6-C34 Hydrocarbons) 10 800 45 22 28 18 <10 18 20 42 - 25
F4 (C34-Csy Hydrocarbons) 10 5600 <10 <10 13 <10 <10 <10 <10 16 - <10
rGrain size < 0.075 mm - fine grain (wt%) 0.01 nr - - - - - - - - 99.9 -
Grain size > 0.075 mm - coarse grain (wt%) 0.01 nr - - - - - - - - 0.1 -
Lead 20 140 14.5 134 9.8 13.7 7.6 9.6 9.7 14.0 - 13.9
Notes:

. Method Detection Limit - lowest level of the parameter that can be quantified with confidence.
. Alberta Environment, 2001. "Risk Management Guidelines for Petroleum Storage Tank Sites," Generic Hydrocarbon Criteria for Fine-Grained Soil, Residential Land Use.

. Duplicate

sample of MW34-4 is labelled MW34-14 in laboratory Certificate of Analysis.
sample of MW36-5 is labelled MW36-15 in laboratory Certificate of Analysis.

. Concentration Units are mg/kg (parts per million) unless otherwise noted.
. Laboratory Certificate of Analysis provided in Appendix D.
. Laboratory services were provided by Philip Analytical Services of Edmonton, Alberta.

1
2
3
4. Duplicate
5
6
7

mb.g.s.
OVM

ppmv
%LEL

10/15/2003

meters below ground surface

total non methane hydrocarbon concentration as recorded with an organic vapour meter
parts per million by volume

percent of the lower explosive limit

exceeds AENV Fine-Grained Residential Guidelines
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Table 4. Groundwater Analytical Results

AENV* Sample ID
Fine-Grained Duplicate of

Parameter MDL' Residential MW-32 MW-33 MW-34 MW-34’ MW-35 MW-36 MW-37 MW-38
PSC Laboratory Sample ID na na 33032278 33032279 33032280 33032281 33032282 33032283 33032284 33032285
Date Sampled (dd-mm-yr) na na 11-Sep-03 11-Sep-03 11-Sep-03 11-Sep-03 11-Sep-03 11-Sep-03 11-Sep-03 11-Sep-03
Benzene 0.0005 35 <0.0005 <0.0005 8.94 8.84 2.68 0.0535 1.22 <0.0005
Toluene 0.0005 228 <0.0005 <0.0005 6.52 6.61 0.178 0.0005 0.165 <0.0005
Ethylbenzene 0.0005 ng <0.0005 <0.0005 0413 0.33 0.131 0.0049 0.299 <0.0005
m+p-Xylenes 0.0005 ng <0.0005 <0.0005 3.80 3.55 0.179 0.0048 157 <0.0005
o0-Xylenes 0.0005 ng <0.0005 <0.0005 1.59 1.50 0.0881 <0.0005 0.490 <0.0005
Total Xylenes 0.0005 163 <0.0005 <0.0005 5.40 5.10 0.270 0.0048 2.10 <0.0005
F1 (C4-C,o Hydrocarbons) 0.1 9 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 1.2 <0.1
F2 (C,,-C ¢ Hydrocarbons) 0.1 11 <0.1 <0.1 1.9 1.8 0.4 <0.1 1.4 <0.1

NOTES:

AN B W N

mb.g.s.
OVM

ppmy
%LEL

na
ng

Bold

10/20/2003

J:\Projects\Proj_2003\03937\Tables\4 - Water

Method Detection Limit - lowest level of the parameter that can be quantified with confidence.
. Alberta Environment, 2001. "Risk Management Guidelines for Petroleum Storage Tank Sites," Generic Hydrocarbon Groundwater Criteria for Fine-Grained Soil, Residential Land Use.
. Duplicate sample of MW-34 is labelled MW-134 in laboratory Certificate of Analysis.
. Concentration Units are mg/kg (parts per million) unless otherwise noted.

. Laboratory Certificate of Analysis provided in Appendix D.

. All laboratory analyses completed by PSC Analytical Services in Edmonton, Alberta.

meters below ground surface

total non-methane hydrocarbon concentration as recorded with an organic vapour meter
parts per million by volume

percent of the lower explosive limit

no laboratory analysis available

not applicable

no guideline

Exceeds AENV Fine-Grained Residential Guidelines
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AQUA TERRE SOLUTIONS: STANDARD PRACTICES AT IOL SITES

Aqua Terre Solutions Inc. (Aqua Terre) uses the following preferred operating practices
for all work carried out on behalf of Imperial Oil Limited (IOL). Note that not all tasks
detailed below have necessarily been conducted for the work program documented in this
document.

Review of Historical Information

Aqua Terre will conduct and review historical information for the Site and adjacent
properties to identify activities that could have impacted soil and groundwater. The
information will include air photos, site plans, topographic and geologic maps, land titles,
fire insurance plans, environmental investigations, city directories, Alberta Environment
spill records, EUB spill records, and Environment Canada information on spills and
environmental issues. The review will be used to finalize the intrusive investigations. As
part of this task, Aqua Terre will obtain legal plans and have legal boundaries of the site
verified and local benchmarks established by a land surveyor.

Monitoring and Sampling of Demolition Excavations

Aqua Terre will co-ordinate this task with the IOL contractor retained for the demolition.
Prior to any field work commencing, Aqua Terre will attend the contractor Health and
Safety “kick-off” meeting. Under this task, Aqua Terre personnel will monitor the
removal of all underground structures (i.e., building foundations and footings, piping,
underground storage tanks, and other infrastructure) at the site.

Soil samples will be collected from the floors and walls of the building and underground
storage tank excavations and areas visibly impacted. For these excavations, soil samples
will be collected at a frequency of one sample per 5 m? of wall and one sample per 10 m?

of floor. Samples will be split, and a portion monitored for hydrocarbon vapours using a
GasTech® (model 1238) organic vapour meter (OVM) and a portion placed immediately
in laboratory jars and immediately stored in coolers with ice. The OVM will be
calibrated in the field in non-methane response mode to two hexane gas standards. Soil
samples will be logged for lithology and evidence of impact.

Based on the highest OVM readings, soil samples will be submitted to IOL’s contract
laboratory for selected analytical parameters in accordance with Alberta Environment’s
submission requirements. Blind duplicate soil samples (approximately 1 for every 10
samples collected) will be submitted for Quality Assurance/Quality Control (QA/QC)
purposes. A complete chain of custody form will accompany all submitted samples.

Test Pit Excavations

Test pits will be excavated by IOL’s contractor to 1 m below impact or to the maximum
reach of the excavator. Test pits will be logged for lithology and inspected for evidence
of impact. Soil samples will be collected from test pits every 0.6 m depth and will be
split, screened, logged, and handled in the same manner as the excavation samples. At a
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minimum, the sample with the highest OVM reading from each test pit will be submitted
for laboratory analyses. Additional samples may be submitted to delineate the vertical
extent of impacted soil. Blind duplicate soil samples (approximately 1 for every 10
samples collected) will be submitted for QA/QC purposes. A complete chain of custody
form will accompany all submitted samples.

Borehole Drilling

Aqua Terre will implement its Health and Safety Program as per IOL’s standards and
conduct a “kick-off” meeting prior to commencing this task. Boreholes will be drilled
with hollow stem augers (approximately 7 5/8” O.D., 4 %” 1.D.) to a maximum depth
below visual/OVM evidence of hydrocarbon contamination or to auger refusal
(whichever is greatest).

Soil samples will be collected with a split spoon sampling device every 0.75 m except
where frozen soil or surficial fill will be encountered. In this case, the borehole will be
advanced with a solid stem auger and samples will be taken at 0.6 m intervals directly
from the auger. The outer 0.5 cm of the samples will trimmed to avoid cross
contamination from the auger and from the inner surface of the borehole. All soil
samples will be logged for lithology and evidence of hydrocarbon impacts. Soil samples
will be split, screened, inspected, logged, and handled in the same manner as the
excavation samples. At a minimum, the sample with the highest OVM reading from each
borehole will be submitted to IOL’s contract laboratory for selected analytical parameters
in accordance with Alberta Environment submission requirements. Blind duplicate soil
samples (approximately 1 for every 10 samples collected) will be submitted for QA/QC
purposes. A complete chain of custody form will accompany all submitted samples.

Monitoring Well Installation

Monitoring wells will be located based on findings from the historical review, field
measurements and evidence of impacts. In addition, wells may be located to provide
spatial coverage and to determine background (i.e,. upgradient) water quality.

Monitoring wells will be constructed using flush threaded (F480) 50 mm diameter
schedule 40 PVC coupled to a 3.0 m length (No. 10 Slot) PVC well screen. Clean 10/20
grade silica sand is installed from the base of the monitoring well to approximately 0.3 m
above the well screen. In general, monitoring wells will be placed so that well screen
intersects the water table in order to detect the presence of phase separated hydrocarbons.
A bentonite seal (consisting of granular or pellet bentonite clay) will be placed above the
sandpack to ground surface. A protective steel casing with locking cap will be placed
around each monitoring well at surface. Alternatively, flush mount surface casing
(typically set in concrete) will be used in high traffic areas.

In some locations, information pertinent to the vertical hydraulic gradient is required. In
these locations, monitoring well nests (completed in separate boreholes) are preferred
over multi-level (bundle) monitoring wells, since there is a lower probability of the
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monitoring well “leaking” and compromising the water level and water quality results. If
multi-level monitoring wells are required, a minimum 1.0 m bentonite seal must separate
each monitoring interval. Monitoring wells should be surveyed after installation. Top of
casing, top of riser pipe, and ground surface elevations will be surveyed at each well, and
the reference datum will be indicated on the borehole log. A monitoring well log
detailing well installations and observations made during drilling will be prepared for
each monitoring well.

Site Monitoring and Groundwater Sampling

Monitoring well sampling involves the collection of representative groundwater samples
for laboratory analyses. The primary purpose of groundwater sampling is to assess
background water quality and to establish the nature (i.e., type and concentration) of
parameters of concern.

Recommended Procedure:

¢ Measure OVM readings at all monitoring well locations;
e Measure static water levels and compare with historical values (if available);

o Purge the monitoring well of at least 3 well volumes, or purge dry 3 times. (A well
volume is defined as the standpipe volume plus the sandpack pore volume);

o Sample using dedicated bailers or PVC tubing;

¢ Determine field measured parameters (e.g. temperature, pH, and electrical
conductivity) and compare with historical values (if available);

o Ensure each sample is properly labelled with the monitoring well number; and

o All samples will be stored in coolers at 4°C and will be immediately shipped to the
laboratory after sampling. A chain of custody form MUST accompany all samples.
A copy of this form is to remain with the Aqua Terre representative.

It should be noted the technician will collect samples using clean, disposable latex gloves

and will field filter and acidify samples (as necessary).

Water Level Monitoring

Water level monitoring involves determination of the equilibrated or static water level in
the monitoring well. This information can then be used to calculate vertical and lateral
hydraulic gradients, and to determine the direction of lateral groundwater flow.
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Recommended Procedure:

e Water level monitoring should be done in all accessible monitoring wells whether or
not samples are to be collected for laboratory analysis;

e Water levels will be measured using an electronic water level tape and be recorded to
the nearest 0.5 cm relative to the top of the PVC pipe;

e Successive measurements (a minimum of 10 minutes apart) should be made to ensure
equilibrium conditions exist;

e Fluid levels will be expressed relative to a local site or geodetic datum; and,

e The electronic water tape should be thoroughly cleansed before it is used in other
monitoring wells.

Hydraulic Testing

Single well hydraulic testing involves removal of water in the well and measuring the
subsequent recovery of the groundwater level in the monitoring well. This type of test is
used to estimate the hydraulic conductivity of the geologic material in the immediate
vicinity of the well. Hydraulic conductivity results are used to estimate lateral
groundwater flow velocity and, in turn, the potential for offsite impacts to occur.

Recommended Procedure:

Hydraulic testing can be carried out using one of the following techniques:

e “Slug” tests involve instantaneously increasing or decreasing the water level in the
monitoring well, and measuring the response in water levels. Care should be taken to
ensure that the slug of water is added/removed instantaneously. If a solid object is to
be added to the monitoring well, it should remain fully submersed at the end of the
test. Slug tests are typically analysed using either the Hvorslev (1951) or Bouwer and
Rice (1976) methods for an unconfined aquifer or the Bouwer and Rice (1976)
method for a confined aquifer.

e Pumping tests involve pumping a well at a constant rate and measuring the water
level response in the pumping well and observation wells (if available).
Regulatory approvals (e.g. license to divert groundwater) may be required if the
volume of water to be pumped exceeds a prescribed limit. Both groundwater
level drawdown and recovery should be measured in the pumping well and all
observation wells. While conducting the test it is important to ensure that the flow
rate does not vary by more than 5%. Pumping or aquifer tests will be analysed
using an appropriate analytical solution for an unconfined or confined aquifer.
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Non-Aqueous Phase Monitoring

Non-aqueous phase monitoring involves the measurement of product thickness in
monitoring wells. Light non-aqueous phase liquid (LNAPL), typically most petroleum
products, have a specific gravity less than 1.0 and therefore will float on the water table.
In contrast, dense non-aqueous phase liquid (DNAPL) (e.g., chlorinated solvents and coal
tar) have a specific gravity greater than 1.0 and will tend to migrate and accumulate at the
base of the water bearing unit.

The intent of non-aqueous phase monitoring is to provide a quantitative measure of the
apparent thickness of free product in the subsurface.

Recommended Procedure:

e An electronic hydrocarbon-water interface probe will be used to determine the
presence and apparent thickness of NAPL in each monitoring well. Product interface
measurements should be measured relative to the top of the PVC riser pipe;

o The existence of product will be confirmed using clear bottom filling bailers; and,

o The probe must be cleansed and decontaminated before use in another monitoring
well.

Soil Vapour Well Installation

Soil vapour wells are installed using a direct push geoprobe technique. The geoprobe is
advanced into the subsurface with a hand-held, direct push drill. Once the geoprobe is at
the desired depth, the drilling apparatus is removed and the vapour well is installed
through the centre of the probe.

The screen is a 15 cm length by 1 cm width stainless steel fitting with a threaded bottom.
A 3 mm diameter Teflon tubing is attached to the top of the screen and the well is
inserted into the geoprobe. The threaded end of the screen is secured to the sacrificial
endpoint of the geoprobe to keep the well anchored into the subsurface.

As the geoprobe is removed, glass beads are used to backfill around the screen and a
powdered bentonite / glass bead mixture is used to backfill the hole to grade. The
bentonite mixture is hydrated, a protective cap is placed over the clamped well head, and
the area is restored to its original condition.
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Soil Vapour Sampling

A 1.7 L, vacated stainless steel canister(s) is obtained from the laboratory and brought to
site. Approximately, three casing volumes are purged from the well using an air pump.
The canisters are checked with a pressure gauge to ensure there are no leaks. An air flow
control devise is attached to the canister and both are subsequently connected to the well.
The flow control devise is calibrated by the laboratory to collect the sample over a
desired length of time. The time period for the sample collection is dependant on the
type of material and moisture content of the soil. Once the sample is collected, the
canisters are removed from the well, sealed, and sent to the laboratory for analyses. The
wells are immediately clamped and the protective casing is restored.

REFERENCES

Bouwer, H. and R.C. Rice, 1976. “4 Slug Test Method for Determining Hydraulic
Conductivity of Unconfined Aquifers with Completely or Partial Penetrating
Wells”. Water Resources Research, vol. 12, no. 3, pp. 423-428.

Hvorslev, M.J., 1951. “Time Lag and Soil Permeability in Ground-Water Observations” .
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APPENDIX B
BOREHOLE LOGS AND HYDRAULIC
CONDUCTIVITY TEST RESULTS
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BOREHOLE LOGS
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Borehole/Monitoring Well ID: MW-32 Page 1of 1

Project No.: 03937
Client: Imperial Oil Limited

Location: Red River Esso (860265)
Date Completed: August 15, 2003
Site Datum: West Bolt on Lightpost

ATSI Supervisor: B. Kohlsmith
Drilling Method: Auger (Split Spoon)
Borehole Diameter: 15cm
Monitoring Well Diameter: 5cm

Drilling Company: Paddock Drilling
Drilling Equipment: Hollow Stem Auger
Well Casing: 5cm PVC Solid Pipe

Well Screen: 5cm PVC Slotted Pipe
OVM: Gastech 1238 ME

R o E
~ | S =
BLOW | sampLE | Z & =l ) MONITORING WELL
DEPTH|COUNT D ) o~ u % DESCRIPTION = CONSTRUCTION / BOREHOLE
0 g = 5| & < BACKFILL DETAILS
S| 3 |8 & @
9 (@] id o w
fl m Top of PVC Casing Elevation=100.04m
N GROUND SURFACE 100.12
0] ASPHALT
. %Ky, yellow, loose SAND FILL; gravelly A 100-007]
- / damp, grey, very stiff CLAY FILL; 1 § B ;
MW32-1 85 Gpehy gravelly, some silt 2 'y/
- o
; i /
2= 2
j // .
—~_=_| grey SILT; clayey, some sand, trace S
3— — Z | gravel 2 9 7 2
L 4 pind=l g Z
6-5-7 MW32-2 25ppmv | 50 |[——=- 99,007 3 7
4— S D §
T "= -| sand seam (2cm thickness)
57 moist, greyish-brown, stiff CLAY; silty, ] IS
= / trace gravel i
6—
3-5-6 MW32-3 10 ppmv 50 / -
T2
7 / 98.00—
T / light brown T
-] /
. 3.6-6 MW32-4 50 ppmv 75 / |
0—
- - c
. /
10— / ] ®
97.00— bl 3
- “,g : el
- / 1 3
| 3-3-5 MW32-5 20 ppmv 100 / b -
. / ]
ny /
— / 96.00
555 MW32-6 <5ppmv | 100 /
14— / ]
{ / _
15— /. Y
=] End of Hole at 4.6m n

(1) Blow count per 0.15 m

(2) Organic Vapour Meter (OVM) reading

The data represented in this borehole log requires interpretation by Aqua
Terre personnel. Third parties using this log do so at their own risk.

All elevations and locations are approximate.

Monitoring well equipped with dedicated inertial foot valve and polyethylene
tubing for sampling.

’ = Sample submitted for laboratory analysis

Soil samples MW32-4 and MW32-6 were submitted for laboratory
analyses of CCME -PHC (Fractions 1-4 plus BTEX) and lead.
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Borehole/Monitoring Well ID: MW-33 Page 1of 1

Project No.: 03937
Client: Imperial Oil Limited

Location: Red River Esso (860265)
Date Completed: August 15, 2003
Site Datum: West Bolt on Lightpost

ATSI Supervisor: B. Kohlsmith
Drilling Method: Auger (Split Spoon)
Borehole Diameter: 15cm
Monitoring Well Diameter: 5¢cm

Drilling Company: Paddock Drilling
Drilling Equipment: Hollow Stem Auger
Well Casing: 5cm PVC Solid Pipe

Well Screen: 5cm PVC Slotted Pipe
OVM: Gastech 1238 ME

Rl o B
> | S z
BLOW SAMPLE z & =l o) MONITORING WELL
DEPTH|COUNT D o P~ g % DESCRIPTION = CONSTRUCTION / BOREHOLE
(1) < S || = < BACKFILL DETAILS
Sl 2 |g|s -
S o | © o
ft m Top of PVC Casing Elevation=100.00m
an GROUND SURFACE 100.07
g ASPHALT _
= yellow, coarse grained SAND; gravelly
]
1 5
MW33-1 25 ppmv s
= = o
2 1 —
3771 1 =
— 1 s
s 99.00— z
MW33-2 5 ppmv @
4 damp, black, firm SILT; sandy, trace b
= gravel
5~ 3
T damp, grey, stiff CLAY; silty, trace ]
6— sand |
3-4-4 MW33-3 20 ppmv 75 some discontinuous black staining
T2
% 98.00—
7—
8 L % -
i /
2.2:5 MW33-4 25 ppmv 30 | — —-| moist, brown, stiff SILT; sandy, trace -
9— ———— clay
some black staining B
1 . moist, brown, stiff CLAY; silty ]
10— 97.00 C ®
i / | 5 E
11— —g
1-2-3 MW33-5 25 ppmv 100 / _ 7]
12— / -
o %
. 96.00
1-2-4 MW33-6 25 ppmv 100 %
14— / n
15— // Y
1 End of Hole at 4.6m ]

(1) Blow count per 0.15 m

(2) Organic Vapour Meter (OVM) reading

The data represented in this borehole log requires interpretation by Aqua
Terre personnel. Third parties using this log do so at their own risk.

All elevations and locations are approximate.

Monitoring well equipped with dedicated inertial foot valve and polyethylene
tubing for sampling.

. = Sample submitted for laboratory analysis

Soil samples MW33-4 and MW33-5 were submitted for laboratory
analyses of CCME -PHC (Fractions 1-4 plus BTEX) and lead.
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| 42ad ORE Borehole/Monitoring Well ID: MW-34 Page 1 of 1
Project No.: 03937 ATSI Supervisor: B. Kohlsmith Drilling Company: Paddock Drilling
Client: Imperial Oil Limited Drilling Method: Auger (Split Spoon) Drilling Equipment: Hollow Stem Auger
Location: Red River Esso (860265) Borehole Diameter: 15cm Well Casing: 5cm PVC Solid Pipe
Date Completed: August 15, 2003 Monitoring Well Diameter: 5cm Well Screen: 5cm PVC Slotted Pipe
Site Datum: West Bolt on Lightpost OVM: Gastech 1238 ME
gl g E
BLOW | campLe | Z x| - 3 MONITORING WELL
DEPTH|COUNT D o ~ g % DESCRIPTION = CONSTRUCTION / BOREHOLE
(1 i s |ga| & < BACKFILL DETAILS
o = O é w
@) = L O
b () o O] w
fl m Top of PVC Casing Elevation=99.69m
GROUND SURFACE 99.80

ASPHALT
yellow SAND; gravelly

MW34-1 60 ppmv

o
]
1
Concrete
ﬁ

99.00

Steel Casing j

Bentonite

MW34-2 60 ppmv

greyish-black, firm SILT; clayey, some
sand, trace gravel -

damp, grey, very stiff CLAY; silty -

gt / 98.00
4-5-8 MW34-3 125 ppmv 75
2-3-4 MW34-4 45% LEL 100 /

L 97.00

c
- 4 8
10— 3 3
s / ﬂ £
2]
14 =
1 2:2-3 MW34-5 16% LEL | 100 %
12— b [—
. / 96.00— g
w
B4 ’ / some sand . 8
—1 (7]
14— 458 MW34-6 400 ppmv | 100 / _
15— / | ) 4
] ‘ 95.00
16— === :
L | 345 MW34-7 50 ppmv 100 | — —=- brown SILT; clayey, some sand | £
— — 3
i °
17— o - 0
18 End of Hole at 5.3m
(1) Blow count per 0.15 m Monitoring well equipped with dedicated inertial foot valve and polyethylene
(2) Organic Vapour Meter (OVM) reading tubing forgsamplir?g.pp polyelny!
The data represented in this borehole log requires interpretation by Aqua = Sample submitted for laboratory analysis
Terre personnel. Third parties using this log do so at their own risk. ’ P 0y 4

i | i roximate.
AN elevationzard focalione A BHpraimA Soil samples MW34-4, MW34-6 and MW34-7 were submitted for

laboratory analyses of CCME -PHC (Fractions 1-4 plus BTEX) and lead.
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Borehole/Monitoring Well ID: MW-35

Page 1 of 1

Project No.: 03937

Client: Imperial Oil Limited
Location: Red River Esso (860265)
Date Completed: August 15, 2003
Site Datum: West Bolt on Lightpost

ATSI Supervisor: B. Kohlsmith
Drilling Method: Auger (Split Spoon)
Borehole Diameter: 15cm
Monitoring Well Diameter: 5cm

Drilling Company: Paddock Drilling
Drilling Equipment: Hollow Stem Auger
Well Casing: 5cm PVC Solid Pipe

Well Screen: 5cm PVC Slotted Pipe
OVM: Gastech 1238 ME

gl o E
> S z
BLOW SAMPLE z & = o MONITORING WELL
DEPTH|COUNT D o ~ LI>J % DESCRIPTION = CONSTRUCTION / BOREHOLE
%) 2 < ) o < BACKFILL DETAILS
S| 3 |g|¢2 o
] o o () w
m Top of PVC Casing Elevation=99.92m
1 GROUND SURFACE 100.01
g B /\SPHALT
h —— = _N\Yellow SAND FILL; gravelly 4 5 7
1— —— = | damp, greyish-black, very stiff SILT; e -
| MW35-1 100 ppmv —~ = | clayey, some sand, trace gravel 1 £
r - —— (&)
2] =i i 2
. g 7/
== 7 7 o
3] gy o ; et
i b= 99.00— € &
. 6-6-7 MW35-2 75 ppmv 10 | 7T | 8 /A
7] damp, brownish-grey, very stiff CLAY; 1
51 silty, some sand | 'y
_ / reddish
. § _
4-5-6 MW35-3 125 ppmv 75
T 2 / 98.00
7 / ]
J % !
] 3-4-5 MW35-4 200 ppmv | 100 / _
0
/ ] L
N 3
10— 3 % 97.00 3
| _ €
™
11— ‘ / _
1 3-3-4 MW35-5 6% LEL 100 %
12— / ] —
bl
o % n %
w
13 _F 4 ‘ / some sand 96.00— i
- w
g 3-3-3 MW35-6 125 ppmv | 100 / 2
15— _._/_/ - _ ) 4
—~_—_| moist, brown, stiff SILT; sandy, some N
- — = coal and clay, trace gravel |
16— g
5 3-4-6 MW35-7 100 ppmv 100 :_:_: - ) ) 9500 — §’
— = medium grained sand seam (7.5cm 2
17— — | thickness) - @
18— End of Hole at 5.3m ]

(1) Blow count per 0.15 m

(2) Organic Vapour Meter (OVM) reading

The data represented in this borehole log requires interpretation by Aqua
Terre personnel. Third parties using this log do so at their own risk.

All elevations and locations are approximate.

Monitoring well equipped with dedicated inertial foot valve and polyethylene
tubing for sampling.

. = Sample submitted for laboratory analysis
Soil samples MW35-5 and MW35-6 were submitted for laboratory

analyses of CCME -PHC (Fractions 1-4 plus BTEX) and lead. Soil sample
MW35-3 was submitted for grain size analysis.
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Borehole/Monitoring Well ID: MW-36 Page 1 of

1

Project No.: 03937
Client: Imperial Oil Limited
Location: Red River Esso (860265)
Date Completed: August 15, 2003
Site Datum: West Bolt on Lightpost

ATSI Supervisor: B. Kohlsmith
Drilling Method: Auger (Split Spoon)
Borehole Diameter: 15cm
Monitoring Well Diameter: 5cm

Drilling Company: Paddock Drilling
Drilling Equipment: Hollow Stem Auger
Well Casing: 5cm PVC Solid Pipe

Well Screen: 5cm PVC Slotted Pipe
OVM: Gastech 1238 ME

gl g E
BLOW | cavpLE | Z zl 3 Z MONITORING WELL
DEPTH|COUNT D ) < g = DESCRIPTION o CONSTRUCTION / BOREHOLE
Q) i s |8 % < BACKFILL DETAILS
8 S | @ 4
3 o o o w
fi m GROUND SURFACE . Top of PVC Casing Elevation=99.81m
0= M SPHALT — ] -
N % x| yellow SAND FILL; gravelly e
1 x % 1 @
MW36-1 70 ppmv X% g
= i = <]
X X o
2 X X <]
x ] 5
_ < x 3
3— x X 99.00— n pes
—'— 1 * X * x § %
| MW36-2 225 ppmv ] E
4 green SAND; silty, some clay, trace -
o gravel
51 damp, greyish-black, very stiff CLAY; r
1 / silty, trace sand n
6—
457 MW36-3 100 ppmv | 45 / 98.00—
T2
7= % ]
81 / -
. __ 3-4-4 MW36-4 6%LEL | 100 % |
- 97.00— s
10— / - %)
i 5
11— ]
1 3-3-4 MW36-5 20% LEL | 100 % 1
2 / 1
°
n 5
- / 96.00— »
B4 sand interbeds (<1cm thickness) =_§
— 1 w
i 2-3-4 MW36-6 150 ppmv | 100 /
15 - % 0 4
16— / o5 00—
5| 346 MW36-7 60 ppmv | 100 / £
3
] k-]
17— @
18— End of Hole at 5.3m 1

(1) Blow count per 0.15 m
(2) Organic Vapour Meter (OVM) reading

The data represented in this borehole log requires interpretation by Aqua
Terre personnel. Third parties using this log do so at their own risk.

All elevations and locations are approximate.

. = Sample submitted for laboratory analysis

Soil samples MW36-5 and MW36-6 were submitted for laboratory
analyses of CCME -PHC (Fractions 1-4 plus BTEX) and lead.

Monitoring well equipped with dedicated inertial foot valve and polyethylene
tubing for sampling.
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el Borehole/Monitoring Well ID: MW-37 Page 1 of 1

Project No.: 03937
Client: Imperial Oil Limited

Location: Red River Esso (860265)
Date Completed: August 15, 2003
Site Datum: West Bolt on Lightpost

ATSI Supervisor: B. Kohlsmith
Drilling Method: Auger (Split Spoon)
Borehole Diameter: 15cm
Monitoring Well Diameter: 5cm

Drilling Company: Paddock Drilling

Drilling Equipment: Hollow Stem Auger
Well Casing: 5cm PVC Solid Pipe

Well Screen: 5cm PVC Slotted Pipe
OVM: Gastech 1238 ME

| o B
> | S z
BLOW | sampLE | Z | 2 z MONITORING WELL
DEPTH|COUNT D o o~ g % DESCRIPTION = CONSTRUCTION / BOREHOLE
™) 4 = Q| o < BACKFILL DETAILS
S| 2 |g| ¢ &y
5 ] | O o
i_m GROUND SURFACE §66.47 | Top of PVC Casing Elevation=100.09m
0 ASPHALT :
7] dry to damp, greyish-black, firm 10000—
1 SAND; silty, some gravel 4 ®
4 MWST-1 70.ppmy some black staining g
2— =1 o
s, - 2 /
A € /
. MW37-2 60 ppmv 99.00 % ///
[+o]
51 ———_| drytodamp, grey, very stiff SILT; g X
n ~— Z | clayey, trace gravel i
67 3.6.7 MW37-3 70ppmv | 50 dry to damp, greyish-brown, very stiff
1 2 CLAY,; silty, trace gravel 7
7 98.00—
.| / ]
9: 455 MW37-4 150 ppmv | 75 /
=
- / i g
T »
| 97.00— E
" 1 2-3-5 MW37-5 300 ppmv | 100 / I
12— 1
— o
i / ’
w
13— 4 ‘ / | :
p 4: 234 MW37-6 9% LEL | 100 / 98,001 o
15— - — - ) 4
moist, light brown, firm SILT TILL;
n ‘ clayey, some sand, trace gravel and .
16— coal fragments
5| 455 MW37-7 6% LEL -
17— 95.00—
] | —
@
18— ’ -
— 1 S
233 MW37-8 75 ppmv medium grained sand interbed (10cm | é
19— thickness)
—1_ 6 -
20— 4
_ End of Hole at6.1m 94.00

(1) Blow count per 0.15 m
(2) Organic Vapour Meter (OVM) reading

The data represented in this borehole log requires interpretation by Aqua

Terre personnel. Third parties using this log do so at their own risk.

All elevations and locations are approximate.

tubing for sampling.

Monitoring well equipped with dedicated inertial foot valve and polyethylene

’ = Sample submitted for laboratory analysis

Soil samples MW37-6, MW37-7 and MW37-8 were submitted for
laboratory analyses of CCME -PHC (Fractions 1-4 plus BTEX) and lead.




4
F
FR

+1444 TERRE

|

L Borehole/Monitoring Well ID: MW-38 Page 1 of 1

Project No.: 03937

Client: Imperial Oil Limited
Location: Red River Esso (860265)
Date Completed: August 15, 2003
Site Datum: West Bolt on Lightpost

ATSI Supervisor: B. Kohlsmith
Drilling Method: Auger (Split Spoon)
Borehole Diameter: 15cm
Monitoring Well Diameter: 5cm

Drilling Company: Paddock Drilling
Drilling Equipment: Hollow Stem Auger
Well Casing: 5cm PVC Solid Pipe

Well Screen: 5cm PVC Slotted Pipe
OVM: Gastech 1238 ME

g g E
> 9 Z
BLOW SAMPLE z 2 = o MONITORING WELL
DEPTH|COUNT D o I~ U>J (EJ DESCRIPTION o CONSTRUCTION / BOREHOLE
(1) ':: ~ [®) o § BACKFILL DETAILS
S| 3 |98 & o
=) o o () w
ff m Top of PVC Casing Elevation=99.79m
e GROUND SURFACE 99.87
¢ ASPHALT B ] [7]
-1 ___"__ 3 yellow, loose SAND FILL; gravelly Y g
4 — — — | damp, black, stiff SILT; sandy, some S %
MW38-1 75 ppmv ——_— | clay, trace gravel g 7
-1 —_——— =1 o
S 777w
2— = | 2
} e S
= i == G E
4 Al | /
o MW38-2 130 ppmv == /ﬂ
5 damp, grey, very stiff CLAY; silty, 2
4 ‘ / some sand T
6 —
467 MW38-3 75ppmv | 50 / 9800
T2
7= /
— / T
i ’ / .
3-4-4 MW38-4 25 ppmv 100 / .
9—
=} / 97.00— c
@
— B8 g
10— ] — 8
/ 2 =
- _J (/“5 1]
14 é
1 3-4-4 MW38-5 30 ppmv 100 / q @
12 / .
] / 96.00
13—, / <]
) 3-4-6 MW38-6 <5 ppmv 100 /
14— / —
15 - // Y
1 End of Hole at 4.6m ]

(1) Blow count per 0.15 m
(2) Organic Vapour Meter (OVM) reading

The data represented in this borehole log requires interpretation by Aqua
Terre personnel. Third parties using this log do so at their own risk.

All elevations and locations are approximate.

Monitoring well equipped with dedicated inertial foot valve and polyethylene
tubing for sampling.

’ = Sample submitted for laboratory analysis
Soil samples MW38-2, MW38-3 and MW38-5 were submitted for

laboratory analyses of CCME -PHC (Fractions 1-4 plus BTEX) and lead.
Soil sample MW38-4 was submitted for grain size analysis.
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0. 20. 40. 60. 80. 100.
Time (min)
HYDRAULIC CONDUCTIVITY AT MW-32
Data Set:. Q:\PROJECTS\PROJ_2~1\03937\K-TESTS\MW-32.AQT
Date: 10/20/03 Time: 10:13:26
PROJECT INFORMATION
Company: Agqua Terre Solutions
Client: Imperial Qil Limited
Project. 03937
Test Location: Red River Esso
Test Well: MW-32
Test Date: 11-Sep-03
AQUIFER DATA
Saturated Thickness: 2.141 m Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Initial Displacement: 0.966 m Water Column Height: 2.141 m
Casing Radius: 0.025 m Wellbore Radius: 0.1 m
Screen Length: 3. m Gravel Pack Porosity: 0.25
SOLUTION
Aquifer Model: Unconfined K =2.96E-08 m/sec
Solution Method: Bouwer-Rice y0 =0.671 m
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HYDRAULIC CONDUCTIVITY AT MW-33
Data Set: Q:\PROJECTS\PROJ 2~1\03937\K-TESTS\MW-33.AQT
Date: 10/20/03 Time: 10:13:23

Company: Aqua Terre Solutions

Client: Imperial Oil Limited
Project: 03937

Test Location: Red River Esso
Test Well: MW-33

Test Date: 11-Sep-03

PROJECT INFORMATION

Saturated Thickness: 1.228 m

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 0.718 m
Casing Radius: 0.025 m
Screen Length: 3. m

WELL DATA

Water Column Height: 1.228 m
Wellbore Radius: 0.1 m
Gravel Pack Porosity: 0.25

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

SOLUTION
K =3.675E-08 m/sec
yO =0.2643 m
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HYDRAULIC CONDUCTIVITY AT MW-34
Data Set: Q:\PROJECTS\PROJ_2~1\03937\K-TESTS\MW-34.AQT

Date: 10/20/03

Time: 10:13:19

Company:

PROJECT INFORMATION

Aqua Terre Solutions

Client: Imperial Qil Limited

Project. 03937
Test Location: Red River Esso

Test Well: MW-34
Test Date: 11-Sep-03

Saturated Thickness: 1.299 m

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 0.739 m
Casing Radius: 0.025 m
Screen Length: 3. m

WELL DATA

Water Column Height: 1.299 m
Wellbore Radius: 0.1 m
Gravel Pack Porosity: 0.25

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

SOLUTION
K =2.104E-08 m/sec
yO =0.486 m
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HYDRAULIC CONDUCTIVITY AT MW-35
Data Set. Q:\PROJECTS\PROJ 2~1\03937\K-TESTS\MW-35.AQT

Date: 10/20/03 Time: 10:13:15

Company:

PROJECT INFORMATION

Aqua Terre Solutions

Client: Imperial Oil Limited

Project. 03937

Test Location: Red River Esso

Test Well:

MW-35

Test Date: 11-Sep-03

Saturated Thickness: 0.907 m

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 0.587 m
Casing Radius: 0.025 m
Screen Length: 3. m

WELL DATA

Water Column Height: 0.907 m
Wellbore Radius: 0.1 m
Gravel Pack Porosity: 0.25

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

SOLUTION
K =1.463E-08 m/sec
y0 =0.2624 m
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HYDRAULIC CONDUCTIVITY AT MW-36

Data Set:

Q:\PROJECTS\PROJ_2~1\03937\K-TESTS\MW-36.AQT

Date: 10/20/03

Time: 10:13:11

Company: Aqua Terre Solutions

Client: Imperial Oil Limited
Project: 03937

Test Location: Red River Esso
Test Well: MW-36

Test Date: 11-Sep-03

PROJECT INFORMATION

Saturated Thickness: 0.814 m

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 0.414 m
Casing Radius: 0.025 m
Screen Length: 3. m

WELL DATA

Water Column Height: 0.814 m
Wellbore Radius: 0.1 m
Gravel Pack Porosity: 0.25

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

SOLUTION

K =2.376E-08 m/sec
yO =0.279 m

T
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HYDRAULIC CONDUCTIVITY AT MW-37

Data Set: Q:\PROJECTS\PROJ 2~1\03937\K-TESTS\MW-37.AQT
Date: 10/20/03 Time: 10:13:06

PROJECT INFORMATION

Company: Aqua Terre Solutions
Client: Imperial Oil Limited
Project. 03937

Test Location: Red River Esso
Test Well: MW-37

Test Date: 11-Sep-03

AQUIFER DATA

Saturated Thickness: 1.865 m

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 1.385 m
Casing Radius: 0.025 m
Screen Length: 3. m

WELL DATA

Water Column Height: 1.865 m
Wellbore Radius: 0.1 m
Gravel Pack Porosity: 0.25

Aquifer Model: Unconfined

Solution Method: Bouwer-Rice

SOLUTION

K =2.296E-08 m/sec
yO =0.8753 m

SSSsls SR
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HYDRAULIC CONDUCTIVITY AT MW-38
Data Set: Q:\PROJECTS\PROJ 2~1\03937\K-TESTS\MW-38.AQT

Date: 10/20/03

Time: 10:13:02

PROJECT INFORMATION

Company: Aqua Terre Solutions
Client: Imperial Oil Limited
Project. 03937

Test Location: Red River Esso
Test Well: MW-38

Test Date: 11-Sep-03

Saturated Thickness: 1.522 m

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement. 1.042 m
Casing Radius: 0.025 m
Screen Length: 3. m

WELL DATA

Water Column Height: 1.522 m
Wellbore Radius: 0.1 m
Gravel Pack Porosity: 0.25

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

SOLUTION
K =5.112E-08 m/sec
y0 =0.8026 m

B e e S S
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SITE PHOTOGRAPHS
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Ref: 03937

Photograph 1: View looking west. Monitoring well locations as shown above.

Photograph 2: View looking northeast. From front to back, monitoring wells MW-33, MW-34 &
MW-36.

September 2003 4

44

F:\New File System\Project “44 AQUMN
Files\Proj2003\03937\Site Photos\pagel.cdr Page 1 of 2 4444 TERRE



Ref: 03937

Photograph 3: Monitoring wells MW-34 & MW-36, as shown above, looking north.

Photograph 4: View looking east. Monitoring wells as shown above.

September 2003 A
F:\New File System\Project aad AQUN
Files\Proj2003\03937\Site Photos\page2.cdr Page 2 of 2 L4444 TERRE



APPENDIX D
LABORATORY CERTIFICATES OF ANALYSES
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E @ E H W E D ANALYTICAL SERVICES

0CT 08 2003 «

9619 42 Avenue
Edmonton, Alberta

26-Aug-03 Canada T6E 5R2
Page 1 of 15 Certificate of Analysis Tel 780 465 1212

Fax 780 450 4187

Reported To :

AQUA TERRE SOLUTIONS Client Code 5Y

800, 736 - 8th AVENUE, SW Attention : MICHELLE WRIGHT
CALGARY, ALBERTA Phone 1 (403) 266-2555

T2P 1H4 FAX : (403) 266-2554

Project Information :

Project ID  : 03937- RED RIVER ESSO
Submitted By: BRAD K.

Requisition Forms :

Form 42030734 shipped on 18-Aug-03 received on 19-Aug-03 logged on 20-Aug-03 completed on 26-Aug-03
Form 42030736 shipped on 18-Aug-03 received on 19-Aug-03 logged on 20-Aug-03 completed on 26-Aug-03

Remarks :

+ e+

-

PHILIP Project Manager: Geraldlyn Gout-h{“o
v

All blank values are reported. Associated data are not blank corrected.
'MDL’ = Method Detection Limit, <’ = Less than MDL, ’---’ = Not analyzed
Solids results are based on dry weight except Biota Analyses & Special Waste Oil & Grease
Organic analyses are not corrected for extraction recovery standards except for Isotope
Dilution methods, (i.e. CARB 429 PAH, all PCDD/F and DBD/DBF analyses)
All CCME results met required criteria unless otherwise stated in the report.
All data on final reports are validated by technical personnel. Signature on file at laboratory.
Deviations from Reference Method for the Canadian-wide Standard for Petroleum Hydrocarbons
in Soil - Tier 1 Method:
= F1 data reported using validated headspace instrumentation method
® F2/F3/F4 data reported using validated cold solvent extraction instead of Soxhlet extraction
All Groundwater samples except BTEX/VOC’s or Purgeable Hydrocarbons are decanted and/or filtered prior
to analysis unless otherwise mandated by regulatory agency
All analysis data reported was generated when the analytical methods were in statistical control and
IOL criteria for spike recoveries, reference material recoveries, method blank data and duplicate precision
were met unless otherwise stated
This report shall not be reproduced except in full, without the written approval of the laboratory

Methods used by Philif) are based upon those found in ’Standard Methods for the Examination of Water and
Wastewater’, 20th Edition, published by the American Public Health Association, or on US EPA protocols
found in the ’Test Methods For Evaluating Solid Waste, Physical/Chemical Method, SW846’, 3rd Edition.
Other procedures are based on methodologies accepted by the appropriate regulatory agency. Methodology
briefs are available by written request.

All work recorded herein has been done in accordance with normal professional standards using accepted
testing methodologies, quality assurance and quality control procedures except where otherwise agreed to by
the client and testing company in writing. Liability for any and all use of these test results shall be limited

to the actual cost of the pertinent analysis done. There is no other warranty expressed or implied.

Your samples will be retained at Philip for a period of 30 days from receipt of data or as per contract.
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ANALYTICAL SERVICES

Sampled on: 03/08/15 16:00

03/08/15 16:00

03/08/15 16:00

26-Aug-03 ANALYTICAL REPORT
Page 2 of 15
Client AQUA TERRE SOLUTIONS
Project : 03937- RED RIVER ESSO
Philip ID : 33028854 33028855 33028856 33028857
Client ID: MW32-4 MW32-6 MW33-4 MW33-5
Sparcode Parameter Unit MDL
PHYSICAL
TEMPARRI  Temperature Arrival Celsius 0 1 1 1 1
00250760 Moisture % (W/W) 0.3 29.3 33.9 23.7 36.6
"METALS TOTAL
PbMTMS20  Lead - Total ug/g 5.0 13.7 10.8 11.3 15.3
HYDROCARBONS
EX995149 PHC EXT F2 - 4 date 03/08/21 03/08/21 03/08/21 03/08/21
EX995170 Volat. Soil Extract. date 03/08/21 03/08/21 03/08/21 03/08/21
PHCIPHCV CCME PHC F1 C6-10 ug/g 10 < 10 < 10 < 10 < 10
HCI-CALC CCME PHC FI-BTEX ug/g < 10 < 10 < 10 < 10
PHC2PHCS CCME PHC F2 C10-16 ug/g 10 < 10 < 10 < 10 <10
PHC3PHCS CCME PHC F3 Cl6-34 ug/g 10 < 10 < 10 47 < 10
PHC4PHCS CCME PHC F4 C34-50+ ug/g 10 <10 < 10 40 <10
BASEPHCS  PHC F2-4 BASELINE 0 Y/N Yes Yes Yes Yes Yes
VOLATILE ORGANICS
BO20PT12 Benzene ug/g 0.04 < 0.04 < 0.04 < 0.04 < 0.04
TOO1PTI2 Toluene ug/g 0.10 <0.10 < 0.10 < 0.10 <0.10
BO21PTI12 Ethylbenzene ug/g 0.10 <0.10 < 0.10 < 0.10 < 0.10
XO003PT12 m+p - Xylene ug/g 0.10 <0.10 < 0.10 < 0.10 <0.10
X002PT12 o - Xylene ug/g 0.10 < 0.10 <0.10 < 0.10 < 0.10
X 882 10 Xylenes ug/g 0.1 < 0.1 < 0.1 <0.1 <0.1
SURROGATE RECOVERY
VSOIPTI2 Bromofluorobenzene % 0 108 110 108 104
VS03PT12 d8-Toluene % 0 109 107 109 107
Ed10PT12 Ethylbenzene-d 10 % 60 100 98 97 98
Matrix : Soil Soil Soil Soil

03/08/15 16:00




ANALYTICAL SERVICES

26-Aug-03 ANALYTICAL REPORT
Page 3 of 15
Client : AQUA TERRE SOLUTIONS
Project : 03937- RED RIVER ESSO
Philip ID : 33028858 33028859 33028860 33028861
Client ID: MW34-4 MW34-14 MW34-6 MW34-7
Sparcode Parameter Unit MDL
PHYSICAL
TEMPARRI  Temperature Arrival Celsius 0 1 1 l 1
00250760 Moisture % (W/W) 0.3 33.3 36.6 31.0 20.3
00310711 <200mesh or <0.075mm % (W/W) 0.1 - - - 86.6
003E0710 >200mesh or >0.075mm %(W/W) 0.1 --- --- --- 13.4
METALS TOTAL
PbMTMS20 Lead - Total ug/g 5.0 15.2 14.6 8.8 -
HYDROCARBONS
EX995149 PHC EXTF2 - 4 date 03/08/21 03/08/21 03/08/21 ---
EX995170 Volat. Soil Extract. date 03/08/21 03/08/21 03/08/21 -
PHCIPHCV CCME PHC F1 C6-10 ug/g 10 370 470 69 -
HCI-CALC CCME PHC FI-BTEX ug/g 310 420 58 ---
PHC2PHCS CCME PHC F2 C10-16 ug/g 10 52 63 < 10 -
PHC3PHCS CCME PHC F3 C16-34 ug/g 10 < 10 < 10 < 10 -
PHC4PHCS CCME PHC F4 C34-50+ ug/g 10 < 10 < 10 < 10 -
BASEPHCS  PHC F2-4 BASELINE 0 Y/N Yes Yes Yes Yes -
VOLATILE ORGANICS
B020PT12 Benzene ug/g 0.04 7.4 2.8 2.3 -—-
TOOLPTI12 Toluene ug/g 0.10 16 11 2.2 -
BO21PTI12 Ethylbenzene ug/g 0.10 5.0 6.5 1.1 -
X003PT12 m+p - Xylene ug/g 0.10 19 19 4.1 ---
X002PT12 o - Xylene ug/g 0.10 7.5 7.6 1.0 -
X 882 10 Xylenes ug/g 0.1 27 27 5.1 -
SURROGATE RECOVERY
VSO1PTI12 Bromofluorobenzene % 0 105 107 106 -
VS03PT12 d8-Toluene % 0 109 108 105 ---
Ed10PTI12 Ethylbenzene-d 10 % 60 101 97 95 -
Matrix ¢ Soil Soil Soil Soil

Sampled on: 03/08/15 16:00 03/08/15 16:00 03/08/15 16:00 03/08/15 16:00




ANALYTICAL SERVICES

26-Aug-03 ANALYTICAL REPORT
Page 4 of 15
Client : AQUA TERRE SOLUTIONS
Project : 03937- RED RIVER ESSO
Philip ID: 33028862 33028863 33028864 33028865
Client ID: MW35-3 MW35-5 MW35-6 MW36-5
Sparcode Parameter Unit MDL
PHYSICAL
TEMPARRI  Temperature Arrival Celsius 0 1 1 1 1
00250760 Moisture % (WIW) 0.3 28.5 343 22.9 35.8
00310711 <200mesh or <0.075mm %(WIW) 0.1 99.8 - --- -
003E0710 >200mesh or >0.075mm %(WIW) 0.1 0.2 - -— —
METALS TOTAL .
PbMTMS20 Lead - Total ug/g 5.0 - 14.4 10.0 14.5
HYDROCARBONS
EX995149 PHC EXT F2 - 4 date --- 03/08/22 03/08/22 03/08/22
EX995170 Volat. Soil Extract. date --- 03/08/21 03/08/21 03/08/21
PHCIPHCV CCME PHC F! C6-10 ugl/g 10 --- 230 < 10 160
HCI-CALC CCME PHC FI-BTEX ug/g - 220 < 10 150
PHC2PHCS CCME PHC F2 C10-16 ug/g 10 - 26 < 10 60
PHC3PHCS CCME PHC F3 C16-34 ug/g 10 - 29 20 45
PHC4PHCS CCME PHC F4 C34-50+ ug/g 10 — < 10 < 10 <10
BASEPHCS PHC F2-4 BASELINE 0 Y/N Yes --- Yes Yes Yes
VOLATILE ORGANICS
B0O20PTI12 Benzene ug/g 0.04 -—- 1.1 0.13 2.6
TO01PT12 Toluene ug/g 0.10 -— < 0.10 < 0.10 0.48
B021PTI2 Ethylbenzene ug/g 0.10 - 2.4 <0.10 2.5
X003PT12 m+p - Xylene ug/g 0.10 - 3.7 < 0.10 5.6
X002PTi2 o - Xylene ug/g 0.10 - < 0.10 <0.10 0.90
X 882 10 Xylenes ugl/g 0.1 - 3.7 <0.1 6.5
SURROGATE RECOVERY
VSO01PT{2 Bromofluorobenzene % 0 - 106 107 108
VS03PTI12 d8-Toluene % 0 -— 107 108 109
EdI0PT12 Ethylbenzene-d10 % 60 - 97 104 99
Matrix : Soil Soil Soil Soil

Sampled on: 03/08/15 16:00 03/08/15 16:00 03/08/i5 16:00 03/08/15 16:00




ANALYTICAL SERVICES

26-Aug-03 ANALYTICAL REPORT
Page 5 of 15
Client AQUA TERRE SOLUTIONS
Project : 03937- RED RIVER ESSO
Philip ID : 33028866 33028867 33028868 33028869
Client ID:  MW36-15 MW36-6 MW37-6 MW37-7
Sparcode Parameter Unit MDL
PHYSICAL
TEMPARRI  Temperature Arrival Celsius 0 1 1 1 1
00250760 Moisture % (WIW) 0.3 30.8 22.3 31.1 19.8
METALS TOTAL
PbMTMS20  Lead - Total ug/g 5.0 13.4 9.8 13.7 7.6
HYDROCARBONS
EX995149 PHC EXT F2 - 4 date 03/08/22 03/08/22 03/08/22 03/08/22
EX995170 Volat. Soil Extract. date 03/08/21 03/08/21 03/08/21 03/08/21
PHCIPHCV CCME PHC FI1 Cé6-10 ug/g 10 350 < 10 390 68
HC1-CALC CCME PHC FI-BTEX ug/g 320 < 10 370 59
PHC2PHCS CCME PHC F2 C10-16 ug/g 10 64 < 10 55 < 10
PHC3PHCS CCME PHC F3 Cl16-34 ug/g 10 22 28 18 < 10
PHC4PHCS CCME PHC F4 C34-50+ ug/g 10 < 10 13 < 10 < 10
BASEPHCS  PHC F2-4 BASELINE 0 Y/N Yes Yes Yes Yes Yes
VOLATILE ORGANICS
BO20PT12 Benzene ug/g 0.04 2.6 0.89 1.2 1.5
TOOIPTI2 Toluene ug/g 0.10 1.0 < 0.10 0.19 <0.10
BO21PTI12 Ethylbenzene ug/g 0.10 6.4 < 0.10 3.9 0.73
XO003PT12 m+p - Xylene ug/g 0.10 16 0.15 7.9 4.9
X002PT12 o - Xylene ug/g 0.10 2.9 < 0.10 1.6 1.4
X 882 10 Xylenes ug/g 0.1 19 0.2 915 6.3
SURROGATE RECOVERY
VSO1PTI12 Bromofluorobenzene % 0 104 104 88 93
VSO03PTI12 d8-Toluene % 0 112 109 93 91
EdI0PTI2 Ethylbenzene-d10 % 60 103 101 87 82
Matrix : Soil Soil Soil Soil

Sampled on: 03/08/15 16:00 03/08/15 16:00 03/08/15 16:00 03/08/15 16:00




ANALYTICAL SERVICES

26-Aug-03 ANALYTICAL REPORT
Page 6 of 15
Client AQUA TERRE SOLUTIONS
Project : 03937- RED RIVER ESSO
Philip ID : 33028870 33028871 33028872 33028873
Client ID: MW37-8 MW38-2 MW38-3 MW38-4
Sparcode Parameter Unit MDL
PHYSICAL
TEMPARRI  Temperature Arrival Celsius 0 1 1 1 /|
00250760 Moisture %(WIW) 0.3 23.9 17:2 26.1 32.2
00310711 <200mesh or <0.075mm % (W/W) 0.1 --- - - 99.9
003E0710 >200mesh or >0.075mm % (W/W) 0.1 - - --- 0.1
METALS TOTAL
PbMTMS20  Lead - Total ug/g 5.0 9.6 9.7 14.0 -
HYDROCARBONS
EX995149 PHC EXT F2 - 4 date 03/08/22 03/08/22 03/08/22 -
EX995170 Volat. Soil Extract. date 03/08/21 03/08/21 03/08/21 -
PHCIPHCV CCME PHC F1 C6-10 ug/g 10 < 10 < 10 < 10 -
HCI-CALC CCME PHC F1-BTEX ug/g < 10 < 10 < 10 -
PHC2PHCS CCME PHC F2 C10-16 ug/g 10 < 10 < 10 < 10
PHC3PHCS CCME PHC F3 C16-34 ug/g 10 18 20 42
PHC4PHCS CCME PHC F4 C34-50+ ug/g 10 < 10 < 10 16
BASEPHCS PHC F2-4 BASELINE 0 Y/N Yes Yes Yes Yes
VOLATILE ORGANICS
B020PT12 Benzene ug/g 0.04 0.16 < 0.04 < 0.04 -
TOOIPTI12 Toluene ug/g 0.10 < 0.10 < 0.10 < 0.10 -
B021PT12 Ethylbenzene ug/g 0.10 < 0.10 < 0.10 < 0.10 -—-
X003PT12 m+p - Xylene ug/g 0.10 3.9 < 0.10 <0.10 -
X002PT12 o0 - Xylene ug/g 0.10 < 0.10 <0.10 < 0.10 -
X 882 10 Xylenes ug/g 0.1 3.9 <0.1 < 0.1 -—-
SURROGATE RECOVERY
VSO01PTI2 Bromofluorobenzene % 0 90 93 86
VS03PTI12 d8-Toluene % 0 93 89 86 -
EdI10PTI2 Ethylbenzene-d10 % 60 77 76 83
Matrix ¢ Soil Soil Soil Soil

Sampled on:

03/08/15 16:00

03/08/15 16:00

03/08/15 16:00  03/08/15 16:00
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26-Aug-03 ANALYTICAL REPORT
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Client : AQUA TERRE SOLUTIONS
Project : 03937- RED RIVER ESSO
Philip ID : 33028874 33028875
Client ID : MW38-5 COMP
Sparcode Parameter Unit MDL
PHYSICAL
TEMPARRI Temperature Arrival Celsius 0 1 1
FLPTPP99 Flashpoint Celsius 23 . > 6l
00250760 Moisture %(W/W) 0.3 29.5 -—-
METALS TOTAL
PbMTMS20 Lead - Total ugl/g 5.0 13.9 -—
HYDROCARBONS
EX995149 PHC EXT F2 - 4 date 03/08/22 -
EX995170 Volat. Soil Extract. date 03/08/21 -—
PHC!IPHCV CCME PHC F! C6-10 ug/g 10 < 10 -
HCI-CALC CCME PHC F!-BTEX ug/g < 10 -
PHC2PHCS CCME PHC F2 C10-16 ug/g 10 < 10 -
PHC3PHCS CCME PHC F3 C16-34 ug/g 10 25 -
PHC4PHCS CCME PHC F4 C34-50+ ug/g 10 < 10 -
BASEPHCS PHC F2-4 BASELINE 0 Y/N Yes Yes -—
VOLATILE ORGANICS
B020PT1}2 Benzene ug/g 0.04 < 0.04 -—
TOOIPT12 Toluene ug/g 0.10 < 0.10 -
B021PT12 Ethylbenzene ug/g 0.10 < 0.10 -
X003PT12 m+p - Xylene ug/g 0.10 < 0.10 ---
X002PT!2 0 - Xylene ug/g 0.10 < 0.10 -—
X _882_10 Xylenes ug/g 0.1 <0.1 ---
SURROGATE RECOVERY
VSO01PT]2 Bromofluorobenzene % 0 90 -—
VS03PT12 d8-Toluene % 0 89 -—
EdI10PTI12 Ethylbenzene-d10 % 60 78 -—
Matrix Soil Soil
Sampled on: 03/08/15 16:00 03/08/15 16:00
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26-Aug-03
Page 8 of {5
Parameter Client ID Philip ID Sample Duplicate MDL Unit Relative
Conc. Conc. % Diff.

CCME PHC F1 C6-10 MW32-4 33028854 <10 < 10 10 ug/g 0.00
CCME PHC F1 C6-10 MW34-14 33028859 470 480 10 ug/g -2.11
Moisture MW34-14 33028859 36.6 34.6 0.3 % (W/W) 5.62
Lead - Total MW35-5 33028863 14.4 14.6 5.0 ug/g -1.38
Moisture MW35-6 33028864 229 25.0 0.3 % (W/W) -8.77
Benzene MW36-5 33028865 2.6 2.9 0.04 ugl/g -10.91
Toluene MW36-5 33028865 0.48 0.59 0.10 ug/g -20.56
Ethylbenzene MW36-5 33028865 2.5 3.4 0.10 ug/g -30.51
m+p - Xylene MW36-5 33028865 5.6 6.5 0.10 ug/g -14.88
o - Xylene MW36-5 33028865 0.90 0.94 0.10 ug/g -4.35
CCME PHC F2 C10-16 MW37-7 33028869 <10 11 10 ugl/g -9.52
CCME PHC F3 C16-34 MW37-7 33028869 < 10 10 10 ug/g 0.00
CCME PHC F4 C34-50+ MW37-7 33028869 <10 < 10 10 ug/g 0.00
PHC F2-4 BASELINE 0 MW37-7 33028869 Yes Yes Yes Y/N Undefine
Benzene MW38-3 33028872 < 0.04 < 0.04 0.04 ugl/g 0.00
Toluene MW38-3 33028872 < 0.10 < 0.10 0.10 ug/g 0.00
Ethylbenzene MW38-3 33028872 < 0.10 < 0.10 0.10  ug/g 0.00
m+p - Xylene MW38-3 33028872 < 0.10 < 0.10 0.10 ug/g 0.00
o - Xylene MW38-3 33028872 < 0.10 < 0.10 0.10 ug/g 0.00
CCME PHC F1 C6-10 MW38-5 33028874 < 10 < 10 i0 ug/g 0.00




ANALYTICAL SERVICES

26-Aug-03 SPIKE SUMMARY
Page 9 of 15
Parameter Client ID Philip ID Sample Sample & Spike Unit Percent
Conc. Spike Conc. Amount Recovery
Lead - Total Blank Spike. Batch : 34204090 <5.0 256 250 ug/g 103
CCME PHC F2 C10-16 MW32-4 33028854 < 10 650 759 ug/g 85
CCME PHC F2 C10-16 Blank Spike. Batch : 35203021 <10 © 420 536 ug/g 78
CCME PHC F3 C16-34 MW32-4 33028854 <10 1600 1670 ug/g 96
CCME PHC F3 Cl16-34 Blank Spike. Batch : 35203021 < 10 1000 1180 ug/g 86
CCME PHC F1 C6-10 Blank Spike. Batch : 35203008 <10 280 291 ug/g 95
Benzene MW32-4 33028854 < 0.04 2.4 2.83 ug/g 86
Benzene Blank Spike. Batch : 35203006 < 0.04 1.9 2 ugl/g 93
Toluene MW32-4 33028854 <0.10 2.4 2.83 ug/g 87
Toluene Blank Spike. Batch : 35203006 < 0.10 1.9 2 ug/g 94
Ethylbenzene MW32-4 33028854 < 0.10 2.4 2.83 ug/g 85
Ethylbenzene Blank Spike. Batch : 35203006 <0.10 1.9 2 ug/g 93
m-+p - Xylene MW32-4 33028854 < 0.10 4.9 5.66 ug/g 87
m+p - Xylene Blank Spike. Batch : 35203006 < 0.10 3.8 4 ug/g 95
o - Xylene MW32-4 33028854 < 0.10 2.3 2.83 ug/g 83
o - Xylene Blank Spike. Batch : 35203006 < 0.10 1.7 2 ug/g 86
CCME PHC F1 C6-10 MW32-6 33028855 <10 410 441 ug/g 93
CCME PHC F1 C6-10 Blank Spike. Batch : 35203024 < 10 310 329 ug/g 92
CCME PHC F1 C6-10 MW34-6 33028860 69 500 477 ug/g 89
Lead - Total MW35-5 33028863 14.4 63.1 50 ug/g 97
CCME PHC F2 C10-16 Blank Spike. Batch : 35203032 <10 560 536 ug/g 103
CCME PHC F3 Cl16-34 Blank Spike. Batch : 35203032 <10 1300 1180 ug/g 112
CCME PHC F1 C6-10 Blank Spike. Batch : 35203045 < 10 300 329 ug/g 89
Benzene Blank Spike. Batch : 35203039 < 0.04 2.3 2 ug/g 117
Toluene Blank Spike. Batch : 35203039 <0.10 2,2 2 ug/g 112
Ethylbenzene Blank Spike. Batch : 35203039 < 0.10 2.5 2 ug/g 124
m+p - Xylene Blank Spike. Batch : 35203039 <0.10 4.8 -4 ug/g 121
o - Xylene Blank Spike. Batch : 35203039 <0.10 23 2 ug/g 114
Lead - Total Blank Spike. Batch : 34204097 <5.0 292 250 ug/g 117
Benzene Blank Spike. Batch : 35203027 < 0.04 2.1 2 ug/g 104
Toluene Blank Spike. Batch : 35203027 <0.10 2.0 2 ugl/g 99
Ethylbenzene Blank Spike. Batch : 35203027 < 0.10 1.9 2 ug/g 93
m+p - Xylene Blank Spike. Batch : 35203027 < 0.10 5.1 4 ug/g 126
o - Xylene Blank Spike. Batch : 35203027 <0.10 1.9 2 ug/g 94
Benzene Blank Spike. Batch : 35203040 < 0.04 2.1 2 ug/g 105
Toluene Blank Spike. Batch : 35203040 < 0.10 2.0 2 ug/g 99
Ethylbenzene Blank Spike. Batch : 35203040 < 0.10 1.8 2 ug/g 88
m+p - Xylene Blank Spike. Batch : 35203040 < 0.10 5.1 4 ug/g 128



26-Aug-03

Page 10 of 15

SPIKE SUMMARY

ANALYTICAL SERVICES

Parameter Client ID Philip ID Sample Sample & Spike Unit Percent
Conc. Spike Conc. Amount Recovery
o - Xylene Blank Spike. Batch : 35203040 < 0.10 2.0 2 ug/g 101
Benzene MW38-5 33028874 < 0.04 2.6 2.84 ug/g 93
Toluene MW38-5 33028874 < 0.10 2.5 2.84 ug/g 87
Ethylbenzene MW38-5 33028874 <0.10 2.2 2.84 ug/g 18
m+p - Xylene MW38-5 33028874 < 0.10 7.0 5.67 ug/g 123
o - Xylene MW38-5 33028874 < 0.10 2.6 2.84 ug/g 90
Flashpoint Blank Spike. Batch : 34404160 <23 66 66 Celsius 100




26-Aug-03
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ANALYSIS DATES

ANALYTICAL SERVICES

Philip ID: 33028854 33028855 33028856 33028857

Client ID: MW32-4 MW32-6 MW33-4 MW33-5
00250760 Moisture 22-AUG-2003 22-AUG-2003 22-AUG-2003 22-AUG-2003
PbMTMS20 Lead - Total 25-AUG-2003 25-AUG-2003 25-AUG-2003 25-AUG-2003
PHCIPHCV CCME PHC F1 C6-10 22-AUG-2003 22-AUG-2003 25-AUG-2003 25-AUG-2003
CCMEPHCS CCMEPHCS 25-AUG-2003 25-AUG-2003 25-AUG-2003 25-AUG-2003
PKG-BT17 BTEX by P&T 21-AUG-2003 21-AUG-2003 21-AUG-2003 21-AUG-2003

Matrix: Soil Soil Soil Soil

Sampled on: 15-AUG-2003 15-AUG-2003 15-AUG-2003 15-AUG-2003

Philip ID: 33028858 33028859 33028860 33028861

Client ID: MW34-4 MW34-14 MW34-6 MW34-7
00250760 Moisture 22-AUG-2003 22-AUG-2003 22-AUG-2003 22-AUG-2003
MESH200 Particulate Mesh 200 --- - --- 25-AUG-2003
PbMTMS20 Lead - Total 25-AUG-2003 25-AUG-2003 25-AUG-2003
PHCIPHCV CCME PHC FI C6-10 25-AUG-2003 25-AUG-2003 25-AUG-2003
CCMEPHCS CCMEPHCS 25-AUG-2003 25-AUG-2003 25-AUG-2003
PKG-BT17 BTEX by P&T 21-AUG-2003 21-AUG-2003 21-AUG-2003

Matrix: Soil Soil Soil Soil

Sampled on: 15-AUG-2003 15-AUG-2003 15-AUG-2003 15-AUG-2003

Philip ID: 33028862 33028863 33028864 33028865

Client ID: MW35-3 MW35-5 MW35-6 MW36-5
00250760 Moisture 22-AUG-2003 22-AUG-2003 25-AUG-2003 25-AUG-2003
MESH200 Particulate Mesh 200 25-AUG-2003
PbMTMS20 Lead - Total 25-AUG-2003 25-AUG-2003 25-AUG-2003
PHCIPHCV CCME PHC F1 C6-10 26-AUG-2003 26-AUG-2003 26-AUG-2003
CCMEPHCS CCMEPHCS 25-AUG-2003 25-AUG-2003 25-AUG-2003
PKG-BT17 BTEX by P&T 22-AUG-2003 22-AUG-2003 22-AUG-2003

Matrix: Soil Soil Soil Soil

Sampled on: 15-AUG-2003 15-AUG-2003 15-AUG-2003 15-AUG-2003
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ANALYSIS DATES

ANALYTICAL SERVICES

Philip ID: 33028866 33028867 33028868 33028869
Client ID: MW36-15 MW36-6 MW37-6 MW37-7
00250760 Moisture 25-AUG-2003 25-AUG-2003 25-AUG-2003 25-AUG-2003
PbMTMS20 Lead - Total 25-AUG-2003 25-AUG-2003 25-AUG-2003 25-AUG-2003
PHCIPHCV CCME PHC F1 C6-10 26-AUG-2003 26-AUG-2003 26-AUG-2003 26-AUG-2003
CCMEPHCS CCMEPHCS 25-AUG-2003 25-AUG-2003 25-AUG-2003 25-AUG-2003
PKG-BT17 BTEX by P&T 22-AUG-2003 22-AUG-2003 22-AUG-2003 22-AUG-2003
Matrix: Soil Soil Soil Soil
Sampled on: 15-AUG-2003 15-AUG-2003 15-AUG-2003 15-AUG-2003
Philip ID: 33028870 33028871 33028872 33028873
Client ID: MW37-8 MW38-2 MW38-3 MW38-4
00250760 Moisture 25-AUG-2003 25-AUG-2003 25-AUG-2003 25-AUG-2003
MESH200 Particulate Mesh 200 - --- - 25-AUG-2003
PbMTMS20 Lead - Total 25-AUG-2003 25-AUG-2003 25-AUG-2003 S
PHCIPHCV CCME PHC FI C6-10 26-AUG-2003 26-AUG-2003 26-AUG-2003 -
CCMEPHCS CCMEPHCS 25-AUG-2003 25-AUG-2003 25-AUG-2003 -
PKG-BT!17 BTEX by P&T 22-AUG-2003 22-AUG-2003 23-AUG-2003 -
Matrix: Soil Soil Soil Soil
Sampled on: 15-AUG-2003 15-AUG-2003 15-AUG-2003 15-AUG-2003
Philip ID: 33028874 33028875
Client ID: MW38-5 COMP
FLPTPP99 Flashpoint == 21-AUG-2003
00250760 Moisture 25-AUG-2003 ---
PbMTMS20 Lead - Total 25-AUG-2003 -—-
PHCIPHCV CCME PHC FI C6-10 26-AUG-2003 -
CCMEPHCS CCMEPHCS 25-AUG-2003
PKG-BT17 BTEX by P&T 23-AUG-2003 -
Matrix: Soil Soil
Sampled on: 15-AUG-2003 15-AUG-2003
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BATCH NUMBERS

ANALYTICAL SERVICES

Philip ID: 33028854 33028855 33028856 33028857

Client ID: MW32-4 MW32-6 MW33-4 MW33-5
00250760 Moisture 35104219 35104219 35104219 35104219
PbMTMS20 Lead - Total 34204090 34204090 34204090 34204090
PHCIPHCV CCME PHC F1 C6-10 35203008 35203008 35203024 35203024
CCMEPHCS CCMEPHCS 35203021 35203021 35203021 35203021
PKG-BT17 BTEX by P&T 35203006 35203006 35203006 35203006

Matrix: Soil Soil Soil Soil

Sampled on: 15-AUG-2003 15-AUG-2003 15-AUG-2003 15-AUG-2003

Philip ID: 33028858 33028859 33028860 33028861

Client ID: MW34-4 MW34-14 MW34-6 MW34-7
00250760 Moisture 35104219 35104231 35104231 35104231
MESH200 Particulate Mesh 200 - -- - 34404175
PbMTMS20 Lead - Total 34204090 34204090 34204090 -
PHCIPHCV CCME PHC F1 C6-10 35203024 35203024 35203024 -
CCMEPHCS CCMEPHCS 35203021 35203021 35203021 -
PKG-BT17 BTEX by P&T 35203006 35203006 35203006 -

Matrix: Soil Soil Soil Soil

Sampled on: 15-AUG-2003 15-AUG-2003 15-AUG-2003 15-AUG-2003

Philip ID: 33028862 33028863 33028864 33028865

Client ID: MW35-3 MW35-5 MW35-6 MW36-5
00250760 Moisture 35104231 35104231 35104234 35104234
MESH200 Particulate Mesh 200 34404175 - - -
PbMTMS20 Lead - Total - 34204090 34204097 34204097
PHCIPHCV CCME PHC F1 C6-10 - 35203045 35203045 35203045
CCMEPHCS CCMEPHCS - 35203032 35203032 35203032
PKG-BT17 BTEX by P&T - 35203039 35203039 35203039

Matrix: Soil Soil Soil Soil

Sampled on: 15-AUG-2003 15-AUG-2003 15-AUG-2003 15-AUG-2003
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BATCH NUMBERS

ANALYTICAL SERVICES

Philip ID: 33028866 33028867 33028868 33028869
Client ID: MW36-15 MW36-6 MW37-6 MW37-7
00250760 Moisture 35104234 35104234 35104234 35104234
PbMTMS20 Lead - Total 34204097 34204097 34204097 34204097
PHCIPHCV CCME PHC F1 C6-10 35203045 35203045 35203045 35203045
CCMEPHCS CCMEPHCS 35203032 35203032 35203032 35203032
PKG-BT17 BTEX by P&T 35203039 35203039 35203027 35203027
Matrix: Soil Soil Soil Soil
Sampled on: 15-AUG-2003 15-AUG-2003 15-AUG-2003 15-AUG-2003
Philip ID: 33028870 33028871 33028872 33028873
Client ID: MW37-8 MW38-2 MW38-3 MW38-4
00250760 Moisture 35104234 35104234 35104234 35104234
MESH200 Particulate Mesh 200 --- - - 34404175
PbMTMS20 Lead - Total 34204097 34204097 34204097 -
PHCIPHCV CCME PHC F1 C6-10 35203045 35203045 35203045 -
CCMEPHCS CCMEPHCS 35203032 35203032 35203032 -—
PKG-BT!7 BTEX by P&T 35203027 35203027 35203040 -
Matrix: Soil Soil Soil Soil
Sampled on: 15-AUG-2003 15-AUG-2003 15-AUG-2003 15-AUG-2003
Philip ID: 33028874 33028875
Client ID: MW38-5 COMP
FLPTPP99 Flashpoint - 34404160
00250760 Moisture 35104234 -—
PbMTMS20 Lead - Total 34204097 -
PHCIPHCV CCME PHC F1 C6-10 35203045 ---
CCMEPHCS CCMEPHCS 35203032 ---
PKG-BTI17 BTEX by P&T 35203040 -
Matrix: Soil Soil
Sampled on: 15-AUG-2003 15-AUG-2003
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All method blanks were less than MDL
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ANALYTICAL SERVICES

9619 42 Avenue
: Edmonton, Alberta

24-Sep-03 Cunada T6E SR2
Page 1 of 9 Certificate of Analysis Tel 780 465 1212
Fax 780 450 4187

Reported To :

AQUA TERRE SOLUTIONS Client Code 5Y

800, 736 - 8th AVENUE, SW Attention : MICHELLE WRIGHT
CALGARY, ALBERTA Phone : (403) 266-2555

T2P 1H4 FAX . (403) 266-2554

Project Information :

Project ID : 03937-RED RIVER ESSO
Submitted By: BRAD K.

Requisition Forms :

Form 42030902 shipped on 11-Sep-03 received on 12-Sep-03 logged on 13-Sep-03 completed on 24-Sep-03

Remarks :

+ ++++

+

All blunk values are reported. Associated data are not blank correcied.
'MDL' = Method Derecrion Limit, *<’ = Less than MDL. '—' = Not analyzed
Sulids resules are based on dry weight except Biota Analyses & Special Waste Oil & Grease
Oryanic analyses arc nor corrected for exiraction recovery stundards excepr for Jsatope
Dilution methods, (i.c. CARB 429 PAH. all PCDD/F und DBD/DBF analyscs)
All CCME results mer required criteria unless otherwise smted in the report.
All data on final reports are validated by technical personnel. Signawre on file ar laboratory.
Deviations from Reference Method for the Canadian-wide Standard for Petroleum Hydrocurbons
in Soil - Ticr 1 Method:
® F) dam reported using validuted headspace instrumentarion imethod
® F2/F3/F4 daia reported using validated cold solvent cxmraction instead of Soxhlet extraction
All Groundwater samples excepr BTEX/VOCs or Purgeable Hydrocarbons are decaneed and/or filtered prior
10 analysis unless otherwise mandated by regulatory agency
All analysis dat reporied was generated when the anulytical methods were in staristical coatrol and
IOL criteria for spike recoveries. reference malerial recoverics, method blank dara and duplicate precision
were mer unless otherwise stated )
This repart shall not be reproduced excepr in full, withour the written approval of the laborarory

Methods uscd by Philip are based upon those found in *Standard Methods for the Examination of Water and
Wastewater’, 20th Edition, published by the American Public Health Association, or on US EPA protocols
found in the *Test Metheds For Evalua ing Solid Waste, Physical/Cheanical Method, SW846°, 3rd Edition.
Other procedures are hased on methodologies accepted by the appropriate regulatory agency. Methodulogy
briefls are available by written request.

All work recorded hercin has been done in accordance with normal professional standards using accepted
testing methodologies, quality assurance and q}l_ali?' control procedures except where otherwise agreed to by
the client and testing company in writing. Llablhty or any and all use of these test results shall be limited

to the actual cost of the pertinent analysis done. There is no other warranty expressed or implied.

Your samples will be retained at Philip for a period of 30 days from receipt of data or as per contract.
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ANALYTICAL SERVICES

24-Sep-03 ANALYTICAL REPORT
Page 2 of 9 Form 42030902
Chient : AQUA TERRE SOLUTIONS
Project : 03937-RED RIVER ESSO
PhilipID: 33032278 33032279 33032280 33032281
Clicnt ID: MW-32 MW-33 MWw-34 MW-134
Sparcode Paramcter Unit MDL
PHYSICAL
TEMPARRI  Temperarure Arrival Celszius 0 3 3 3 3
HYDROCARBONS
EX995141 TEH Prep - Water dare 03/09/15 03/09/15 03/09/15 03/09/15
PHCIPHCX CCME PHC Fl C6-10 mg/L 0.1 <0.1 <0.l 213 20.8
HCI-CAL!I  CCME PHC FI-BTEX mg/L <0.l <0.l < 0.l < 0.l
PHCZPHCW CCME PHC F2 C10-16 me/L 0.1 < 0.l <0.1 1.9 I8
EXTRACTABLE HYDROCARBONS SURROGATE RECOVERY
T140PHCW  o-Terphenyl b 0 92 97 84 94
VOLATILE ORGANICS
EX995160 VOC water prep date 03/09/16 03/09/16 03/09/16 03/09/16
B020PT17 Benzene ug/L 0.5 < 0.5 <05 8940 8840
T001PTL7 Tolucue ug/L 0.5 < 0.5 < 0.5 6520 6610
BO21PT17 Ethylbenzene ug/L 0.5 < 0.5 <05 413 328
X003PT17 m+p - Xylene ug/L 0.5 < 0.5 <05 3800 3550
X002PT17 o - Xylene ug/L 0.5 < 0.5 <05 1590 1500
X 8842 5 Xylenes ug/L 0.5 <035 <05 5400 5100
SURROGATE RECOVERY
VS01PT17 Bromotluorobenzene % 0 101 103 99 100
VS03PT17 d8-Toluene % 0 98 100 100 99
Matrix : Water Warer Water ‘Water

Sampled on: 03/09/11 16:00 03/09/11 16;:00 03/09/11 16:00 03/09/11 16:00

Sample 33032278 comment : FOUR OUT OF FIVE POINT QC CHART FAILURE FOR BENZENE
Sample 33032279 comment : FOUR OUT OF FIVE POINT QC CHART TAILURE FOR BENZENE
Sample 33032280 comment : FOUR OUT OF FIVE POINT QC CHART FAILURE FOR BENZENE
Samplc 33032281 comment : FOUR OUT OF FIVE POINT QC CHART FAILURE FOR BENZENE
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PSC ANALYL'1CAL

J003/010

ANALYTICAL SERVICES

24-Sep-03 ANALYTICAL REPORT
Page 3 of 9 Form 42030902
Client : AQUA TERRE SOLUTIONS
Project : 03937-RED RIVER ESSO
Philip ID: 33032282 33032283 33032284 33032285
Cliecnt ID: MW-35 MW-36 MW-37 MW-38
Sparcode Parameter Unit MDL
PHYSICAL
TEMPARRI  Temperarure Arrival Cclsius 0 3 3 3 3
HYDROCARBONS
LX995141 TEH Prep - Water date 03/09/15 03/09/15 03/09/15 03/09/15
PHCIPHCX CCMEPHCF! C6-10 mg/L 0.1 33 03 4.9 <0.1
HCI-CALI CCME PHC F|-BTEX mp/L <0.l 0.2 1.2 < 0.1
PHC2PHCW CCME PHC F2 C10-16 mg/L 0.1 0.4 <01 1.4 <0.1
EXTRACTABLE HYDROCARBONS SURROGATE RECOVERY
T140PHCW  o-Terphenyl % 0 95 93 95 94
VOLATILE ORGANICS
EX995160 VOC wauler prep date 03/09/16 03/09/16 03/09/16 03/09/16
BO20PT17 Benzene ug/L 0.5 2680 53.5 1220 <05
TO0LPT17 Tolucnc ug/L 0.5 178 0.5 165 <05
BO21PT17 Ethylbenzene ug/L 0.5 131 4.9 299 < 0.5
X003PT17 m+p - Xylene ug/L 0.5 179 4.8 1570 <0.5
X002PT17 o - Xylene ug/L 0.5 88.1 <0.5 490 <0.5
X 8842 5 Xylenes ua/L 0.5 270 4.8 2100 <0,5
SURROGATE RECOVERY
VSO0IPT17 Bromofluorobenzene % 0 103 96 96 101
VS03PT17 d8-Toluene % 0 101 97 100 100
Matrix : Water Water Warter Water

Sample 330322382 comment :
Sample 33032283 comment :
Sample 33032284 comment :
Sample 33032285 comment ;

Sampled on: 03/09/11 16:00

03/09/11 16:00

FOUR OUT OF FIVE POINT QC CHART FAILURE FOR BENZENE
FOUR OUT OF FIVE POINT QC CHART FAILURE FOR BENZENE
FOUR OQUT OF FIVE POINT QC CHART FAILURE FOR BEN7ENE
FOUR OUT FIVE POINT QC CHART FAILURE FOR BENZENE

03/09/11 16:00 03/09/11 16:00




ANALYTICAL SERVICES

24-Sep-03 ANALYTICAL REPORT
Page 4 of 9 Form 42030902
Client : AQUA TERRE SOLUTIONS
Project : 03937-RED RIVER ESSO
Philip ID : 33032286 33032287
Client ID : TRIP BLANK EQUIPMENT
BLANK
Sparcode Parameter Unit MDL
PHYSICAL
TEMPARRI Temperature Arrival Celsius 0 3 3
HYDROCARBONS
PHCIPHCX CCME PHC F1 C6-10 my/L 0.1 < 0.1 < 0.1
HCI-CAL| CCME PHC FI1-BTEX me/L <0.l <0.1
VOLATILE ORGANICS
EX595160 VOC waler prep darc 03/09/16 03/09/16
BO20¥ €17 Benzene ug/L 0.5 <05 < 0.5
TOOLPT17 Toluene ug/L 0.5 <0.5 <035
BO21PT17 Ethylbenzene up/L 0.5 <0.5 <0.5
X003PT17 m-+p - Xylene up/L 0.5 <05 < 0.5
X002PT17 0 - Xylene ug/L 0.5 <0.5 <0.5
X 8842 5 Xylenes ug/L 0.5 < 0.5 <035
SURROGATE RECOVERY
VSOLPT!7 Bromofluorobenzene % 0 99 99
VSO3PTL7 d8-Toluene % 0 39 104
Matrix = Watcr Warer

Sample 33032286 commenl : FOUR QUT QF FIVE POINT QC CHART FAILURE FOR BENZENE
Sample 33032287 comment : FOUR OUT OF FIVE POINT QC CHART FAILURE FOR BENZENE

Sampled on:

03/09/11 16:00

03/09/11 16:00
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ANALYTICAL SERVICES

24-Sep-03 DUPLICATE SUMMARY
Page 5 of 9 Form 42030902
Parameter Client ID Philip ID Sample Duplicate MDL Unic Relative
Conc. Conc. o Diff.

CCME PHC F1 C6-10 EQUIPMENT BLANK 33032287 <0.1 < 0.l 0.1 mg/L 0.00
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PSC ANALY11CAL

SPIKE SUMMARY

JUU6/ V10

ANALYTICAL SERVICES

24-Sep-03
Page 6 of 9 Form 42030902
Parameter Client ID Philip ID Sample Sample & Spike Unil Percent
Conc. Spike Cone, Amount Recovery
Benzene Blank Spike. Barch : 35203504 0.5 26.5 22.7 ug/L 114
Toluene Blank Spike. Batch : 35203504 0.5 24.7 22,7 ug/L 107
Erhylbenzene Blank Spike. Baich : 35203504 <0.5 20.2 22.7 ug/L 37
m+p - Xylene Blank Spike. Batch : 35203504 0.9 42.7 45.4 ug/L 92
0 - Xylene Blank Spike. Bauch : 35203504 < 0.5 20.7 227 ug/L 89
CCME PHC F2 Cl0-16 Blank Spike. Batch : 35203470 <0.1 2.4 2.15 mg/L 112
CCME PHC F2 C10-16 MW-38 33032285 <0.1 2.6 215 mg/L 122




0Y/24/03 13:05 FAX T80 450 4187

PSC ANALYLT1CAL

ANALYSIS DATES

ANALYTICAL SERVICES

24-Sep-03
Page 7 of 9 Form 42030902
Philip ID: 33032278 33032279 33032280 33032281
Client ID: MW-32 MW-33 MW-34 MW-134
PHCIPHCX  CCME PHC F1 C6-10 17-SEP-2003 17-SEP-2003 17-SEP-2003 17-SEP-2003
CCMEF2 CCME F2 Warter 18-SEP-2003 18-SEP-2003 18-SEP-2003 18-SEP-2003
PKG-PT21 CCME BTEX Water 19-SEP-2003 19-SEP-2003 19-SEP-2003 19-SEP-2003
Matrix: Water Waler Warer Water
Sampled on: 11-SEP-2003 11-SEP-2003 11-SEP-2003 11-SEP-2003
Philip ID: 33032282 33032283 33032284 33032285
Client ID; MW-35 MW.36 MW-37 MW-38
PHCIPHCX CCME PIIC F1 Cs6-10 17-SEP-2003 17-SEP-2003 17-SEP-2003 17-SEP-2003
CCME2 CCMEL I'2 Water 18-SEP-2003 18-SEP-2003 18-SEP-2003 18-SEP-2003
PKG-PT21 CCME BTEX Walaer 19-SEP-2003 19-SEP-2003 19-SLP-2003 19-SEP-2003
Mairix: Water Warer Water Warcr
Sampled on: 11-SEP-2003 11-SEP-2003 11-SEP-2003 11-SEP-2003
Philip ID: 33032286 33032287
Client ID: TRIP BLANK EQUIPMENT
BLANK
PHCIPHCX CCME PHC F1 C6-10 17-SEP-2003 17-SEP-2003
PRG-PT2L CCME BTEX Water 19-SEP-2003 19-SEP-2003
Matrix: Water Warer
Sampled on: 11-SEP-2003 11.8EP-2003

gl 007/010
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BATCH NUMBERS
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ANALYTICAL SERVICES

24-Sep-03
Page 8 of 9 Form 42030902
Philip ID: 33032278 33032279 33032280 33032281
Client ID: MW-32 MW-33 MW-34 MW-134
CCMEF2 CCME F2 Waler 35203470 35203470 35203470 35203470
PKG-PT21 CCME BTEX Water 35203504 35203504 35203504 35203504
Maurix: Warer Warer Water Water
Sampled on: 11-SEP-2003 11-SEP-2003 11-SEP-2003 J 1-SEP-2003
Philip ID: 33032282 33032283 33032284 33032285
Client ID: MW-35 MW-36 MW-37 MW-38
CCMEF2 CCME F2 Warter 35203470 35203470 35203470 35203470
PKG-PT2I CCME BTEX Water 35203504 35203504 35203504 35203504
Matrix; Warer Water Whater Waler
Samplcd on: 11-SEP-2003 11-SEP-2003 11-SEP-2003 11-SEP-2003
Philip ID: 33032286 33032287
Client ID: TRIP BLANK CQUIPMLNT
BLANK
PKG-PT21 CCME BTEX Warer 35203504 35203504
Malrix: Water Water
Sampled on: ) I-SEP-2003 | {-SEP-2003
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PSC ANALYI'LCAL

. * ANALYTICAL SERVICES

24-Sep-03 BLANK SUMMARY
Page 9 of 9 Form 42030902

All method blanks were less than MDL., except the following:

Parumeter Baich Sparcode Blank MDL Unit
Cone.

Benzene 35203504 B020PT17 0.5 0.5 up/L

Tolucne 35203504 TOOLPTLY 0.5 0.5 ug/L

m+p - Xylene 35203504 X003PT17 0.9 0.5 ug/L
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PSC ANALYTICAL

13:06 FAX 780 450 4137
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PSC ANALYTICAL SERVICES
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APPENDIX E

WATER WELL INFORMATION
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LEGEND

-TOWER WELL, 26.5m TO INTAKE (SCREEN)
-CHRISTIE WELL, 64.0m TO INTAKE (SCREEN)
-ROSSER WELL, 64.0m TO INTAKE (SCREEN)
-MCLEAN WELL, 54.3m TO INTAKE (SCREEN)
* -RED RIVER ESSO SITE LOCATION

BN —

1204 )
4 j & % '|:n.
& 4 ?‘:'v
,f’%’f@ 3
A9A) Ay
e
B. R( CTION ITOBA”.
IMPERIAL OIL LIMITED Title: MUNICIPAL WATER
a RED RIVER ESSO (860265) WELL LOCATIONS
4ad SELKIRK, MANITOBA
» :ia Amk Project:: 03937 Scale: ~1:8000 Date: OCTOBER 2003
1444 TERRE , APPENDIX E
Drawn: BB Approved: CFS Filename: Appendix e
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