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'EXECUTIVE SUMMARY

EBA Engineering Consultants Ltd. (EBA) was requested by the Department of Indian and .
Northern Affairs Canada (INAC) to provide a proposal for a Phase 3 Environmental Site
Assessment (ESA). The objective of the assessment was to investigate the lateral and vertical
extent of contamination in the vicinity of a former bulk fuel storage site. This proposal formed the
basis of a Call-up, under Standing Offer 98-6200, to conduct the Phase 3 ESA.

A combination of hand auger holes, test pits and boreholes were advanced on the property to
assess soil contamination in the area formerly occupied by three aboveground storage tanks
(ASTs). The field work was conducted in two stages to confirm the precision of field screening
equipment under the site conditions and then to complete the delineation of hydrocarbon
contamination on the property. -

A combination of ten hand auger holes and nine test pits were used in the preliminary stage of .
field work and a total of 21 boreholes were advanced to a maximum depth of 12.3 m in the
second stage to collect representative soil samples. On-site screening of soil vapours and soil
samples was used to assist in determining the borehole locations, depth of completion and to
select appropriate samples for laboratory analysis.

Throughout the field work a total of 72 soil samples were collected and analyzed using field
screening equipment. From the soil samples collected, 35 were selected for laboratory analysis to
determine hydrocarbon concentrations for comparison with selected criteria. Groundwater was
not encountered on the site during this drilling program.

The criteria for determining acceptable concentrations of hydrocarbons in the soil were derived
from the Commercial Land Use guidelines and standard contained in either Canadian Council of
Ministers of the Environment documents or in the Contaminated Sites Regulations (Yukon).
Based on field screening and laboratory results, including those obtained in a previously
completed Limited Phase 2 ESA, two areas of contamination were delineated. The volumes of
contaminated soil were estimated at 940 m* and 110 m*for a total of approximately 1050 m’.

Remediation options are presented, based on the contaminants and soils found at the site.

=3
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1.0 INTRODUCTION

EBA Engineering Consultants Ltd. (EBA) received a Call-up under Standing Offer 98-6200 to
conduct a Phase 3 Environmental Site Assessment (ESA) of a lot formerly leased to Alcan Fuels
Ltd. in Haines Junction, Yukon (Figure 1). The site is located at km 1937 on the Alaska
Highway, the UTM coordinates are northing 6 737 750 and easting 363 100 on map sheet
115 A/13. '

A previous Limited Phase 2 ESA! at this site found concentrations of hydrocarbons in excess of
commercial land use standards®. near three former bulk tank locations on the site.

All references in this report are to the three former AST locations unless otherwise specified. The
information present in this report has also been organized in relation to the former tank locations.
This allows for the interpretation of the results based on these three identified sources of the
contamination.

This report incorporates and is subject to the attached “Environmental Report - General
Conditions”.

1.1 BACKGROUND

In June 1998, Mr. Thomas Echervogt, on behalf of Source Motors, retained EBA to perform a
Limited Phase 2 ESA that included the subject property.

The objectives of the Limited Phase 2 assessment were to identify soil contaminated with
hydrocarbons and to determine if there are significant hydrocarbon contamination issues relative
to the Contaminated Sites Regulations. A total of four boreholes were advanced by Great
Northern Oil Inc. to assess soil conditions in the vicinity of the three former bulk tank locations.
EBA was present throughout the drilling program to conduct on-site hydrocarbon vapour testing
of representative soil samples from all boreholes and to select appropriate samples for laboratory
analysis. Due to limitations with the drilling equipment supplied, these boreholes did not extend
beyond 6.4 m depth.
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The bulk tanks consisted of two vertical above ground storage tanks (ASTs), one gasoline, the
other stove oil, and a horizontal AST for furnace oil (Figure 2). Information collected through
interviews conducted as part of the Limited Phase 2 ESA indicated that these were the only
products stored in the respectivé tanks. This information was not verified, as records were not
available within the Yukon.

Following decommissioning of these tanks it was reported (T. Echervogt) that the berms were
pushed inward and the site was levelled. It was anticipated that this may have covered or
obscured other signs of contamination such as surface stains or stressed vegetation in the area
formerly occupied by the tanks. Details of fuel delivery systems (unloading and dispensing)
could not be verified and no plans of the tanks or piping systems were found. The gasoline and
stove oil ASTs were located inside a common containment dike. The furnace oil tank did not have
a containment dike.

In the Phase 2 ESA laboratory analytical results of concentrations of hydrocarbons in the soil
samples were compared to the Commercial Land Use standards established in the Contaminated
Sites Regulations. Laboratory results showed soil samples from three of the four boreholes had

hydrocarbon concentrations well in excess of the regulatory standards. The type of hydrocarbon -

contamination detected was not consistent between boreholes, indicating releases of
hydrocarbons from more than one source.

From the laboratory analytical results it was known that contamination in the area of the gasoline
AST extended to beyond 6.4 m and was thought to be a mixture of gasoline and diesel type

products. The mixing of contaminants was thought to indicate the lateral migration of
contaminants on the site.

1.2 OBJECTIVES OF THE CURRENT STUDY

The objectives of this Phase 3 ESA were to:

1. determine the vertical and lateral extent of soil contamination which had been identified in the

Limited Phase 2 ESA;

2. determine if groundwater contamination had occurred, if groundwater was encountered
within a reasonable depth; and

3. suggest remedial options based on the results of the assessment.
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For the purpose of assessing contamination, the chemical analytical results have been compared
to guidelines in both the Canadian Council of Ministers of the Environment publications and
standards in the Contaminated Sites Regulations. A detailed discussion of the assessment criteria
is presented in Section 2.4 of this report.

1.3 AUTHORIZATION

Call-up number 98-6200-01 was issued to EBA based on a proposal submitted to Indian and
Northern Affairs Canada dated July 24, 1998.

1.4  SITE DESCRIPTION

Alcan Fuels is located adjacent to the Alaska Highway, approximately 2.1 km west of the Haines
Road intersection in Haines Junction, Yukon Figure 1. The subject site is adjacent to the northern
side of the service station property (Lot 88 Group 803 of Plan 55189) as shown in Figure 2.

The soil stratigraphy of the site consists of surficial fill from the levelling of the old containment
berms, overlying a damp to moist, dense, glacial till consisting of silt and clay with a trace of
sand and gravel. There are also sand lenses throughout the till that vary in thickness from 0.1 m
to 1.3 m. At depth, this glacial till decreases in moisture content and increases in density. Drilling
this material was very difficult. Groundwater was not encountered in any of the boreholes during
the subsurface investigation. These soil conditions are consistent with other sites in the Haines
Junction area.

Within the old containment cell areas, fill materials were observed to exist from the surface to
varying depths of 1.0m to 1.5 m. After the ASTs were removed from the containment cells the
berms of each cell were used as fill and pushed into the depression of the containment cell area.
This was substantiated by debris found at approximate depths of 1.0 m to 1.5 m in some of the
boreholes.

Groundwater was not encountered in any of the boreholes drilled on the site. The static water
level in a well (Figure 2) on the adjacent property was measured at approximately 30.0 m below
surface. A dense silty till layer was encountered at depths ranging from approximately 8 to 12 m
in boreholes drilled at this site. This layer appears continuous throughbut the site and it is

V=
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anticipated that it would form a barrier to the vertical migration of contaminants. Penetration of
this layer was purposely minimal; to ensure that this protective barrier would be left intact.

The site was cleared of vegetation and generally flat (Photograph #1) with a gentle slope to the
southwest. The nearest surface water is the Dezadeash River approximatély 400 m south of the

site (Figure 1).

1.5 SCOPE OF WORK

The Phase 3 ESA was based on information obtained during the Limited Phase 2 ESA. Since fine
grained soils (low void ratio) were encountered in the earlier field work program, there was
concern that the field screening equipment may not provide a level of precision that would allow
decisions to be made during the drilling program. To determine if field screening could be relied
upon to make decisions in the field, a preliminary soil investigation was undertaken to determine
the precision of the vapour monitoring equipment and immunoassay soil test kits, given the soil

conditions at this site.
The scope of work completed for this Phase 3 Environmental Site Assessment was as follows:

e Conducted additional information review to locate background material on piping locations,
as-built drawings and tank usage.

e Designed a field program to identify the vertical and lateral extent of soil and groundwater
contamination using the commercial land use classification and criteria in CCME publications
and CSR.

e Conducted a preliminary soil investigation to identify the lateral extent of contamination and
to determine the precision of the field screening equipment under the site conditions.

e Conducted a drilling program to delineate contaminant plumes on the site.

 Submitted soil samples for analysis of benzene, toluene, ethylbenzene and xylenes (BTEX),
extractable hydrocarbons, volatile petroleum hydrocarbons, and Polycyclic Aromatic
Hydrocarbons (PAHs) for comparison with selected guidelines and standards.

o Prepared a report discussing the field program, chemical analysis results, environmental
concerns associated with the site and remediation options based on the contamination found at
the site.
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2.0 METHODOLOGY

The field program was conducted in two stages; the first was designed to test field screening _
equipment under the site conditions present and to establish the lateral extent of near surface
contamination. This allowed for a better understanding of the near surface contamination and
maximized the efficiency of the second stage drilling program.

2.1 PRELIMINARY SOIL INVESTIGATION

Available information indicated that contaminant releases were at or near the surface of the site.
Therefore, a preliminary stage of the field investigation was used to detetmine the approximate
lateral extent of contamination in the upper two metres of soil. This stage was also used to
determine the precision of the field screening equipment.

A soil vapour probe was used in conjunction with a hollow stem hand auger and test pitting (dug .
by hand) to collect soil and soil vapour samples down to approximately two metres below
surface. The vapour probe would be inserted into the soil and vapours drawn up into testing
instrumentation through a Teflon® tube. The vapour probe system was first field tested by
inserting the probe approximately 0.5 m into the soil in an area of known contamination on the
site (Borehole 13413-BHO1 Phase 2 ESA) to compare instrument readings with laboratory
results obtained during the Phase 2 assessment. Soil samples were collected by inserting a core
sampler with a clean stainless steel tube liner through the hollow stem auger and retrieving a
sample from the undisturbed soils below the auger tip. Soil samples from the test pits were
collected from the bottom of the test pit using a clean sampling trowel.

Sampling equipment was cleaned with a soap and water mixture and rinsed with water prior to
sampling at each sample depth. Auger flights were cleaned in a similar fashion between each test .
hole.

Ionizable soil vapour concentrations were used as an indicator of hydrocarbon contamination in
the soil. The vapours were analyzed with either a Photovac MicroTIP® or a Rae MiniRae®
photoionization detector (PID) using a 10.6 eV lamp. These instruments provide a digital readout
of the level of ionizable components of the vapour. The PID readings provide a semi-quantitative

P =
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comparison of ionizable vapour levels in soil which were used to select soil samples with the

highest apparent hydrocarbon contamination in each borehole.

Selected soil samples were analysed using an EnviroGard™ Soil Field Lab with Total Petroleum
Hydrocarbons (TPH) specific test kits as a second field screening tool. This is an immunoassay
kit that produces a reaction specific to total petroleum hydrocarbons (TPH). The extent of
reaction is measured by a colourmetric change and compared to standards with known

concentrations using a photometer.

Hand auger holes and test pits were located in a step out pattern to identify the lateral extent of .

contamination. PID readings were recorded at 0.5 m intervals from hand auger holes and test pit
locations, and duplicate soil samples were collected from approximately every metre during this
preliminary stage of the site investigation. One sample, from selected duplicate sets, was
analyzed using the immunoassay TPH field kit; the second sample was retained for laboratory

analysis.

Samples for laboratory analysis were selected based on PID and immunoassay test results. The
selected samples covered the full range of field screening results to establish field screening
results indicative of contaminant concentrations in excess of criteria and to detect false negatives.
Laboratory results from selected samples were used to confirm contaminant levels and to
establish levels of confidence in the PID and immunoassay field test results in order to focus the
second stage drilling program.

2.2  DRILLING AND SOIL SAMPLING PROGRAM

Following the collation of field screening and laboratory results the second stage drilling plan
was developed. The drilling plan involved first collecting grab samples (disturbed soil samples)
along the lateral edge of the near surface contaminant plume in order to supplement information
on the lateral extent of near surface contamination. Once the lateral extent of contamination had
been clearly defined, hollow stem augers and a 50 mm diameter sampling spoon were used to
collect undisturbed samples to determine the vertical extent of contamination.

The drilling program was undertaken from September 14 to 17, 1998. The drilling program

employed an all-terrain vehicle mounted CME 750 drill rig for both solid and hollow stem -

augering to collect soil samples. A total of 9 solid stem boreholes and 12 hollow stem boreholes

o
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were drilled in the locations as shown in Figures 3 to 5. Field screening equipment was used to
assist in determining the extent of drilling as well as selection of samples for laboratory analysis.

Soil samples were collected approximately every 1.5 m from each borehole. Sampling was more
frequent when apparent contamination or stratigraphic changes were detected. Grab samples were
collected by first trimming the exterior soils on the auger flights and sampling the newly exposed
soil from between the auger flights for each of the boreholes. Undisturbed soil samples were
collected by advancing the 50 mm split spoon through the hollow stem augers and sampling in
the undisturbed soils beyond the auger tip.

Field analysis of soil vapours was conducted on all soil samples collected; results are recorded on
the individual borehole logs. Following completion of the boreholes, samples were selected
(based on PID readings and sample location) for analysis using the irhmunoassay field kit.
Samples were selected for laboratory analysis based on field screening results and sample
location. Field screening results were also used to assist in determining borehole locations and
the efficient use of drilling equipment. Laboratory analysis was used to determine soil
contaminant concentrations for comparison to selected criteria.

2.3 LABORATORY ANALYSIS

Soil samples collected for analysis were stored and shipped in a cooler packed with ice to Enviro-
Test Laboratories (ETL) in Edmonton. ETL is an accredited laboratory under The Canadian
Association for Environmental Analytical Laboratories (CAEAL).

Soil samples were submitted for chemical analysis of benzene, toluene, ethylbenzene and xylenes
(BTEX), Volatile Petroleum Hydrocarbons (VPH), Extractable Petroleum Hydrocarbons (C10-
C18) and Extractable Petroleum Hydrocarbons (C19-C32) concentrations. Following these
analyses, five samples with the highest Extractable Petroleum Hydrocarbon concentrations were
selected for Polycyclic Aromatic Hydrocarbons (PAHs) analyses.
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2.4 ASSESSMENT CRITERIA

For the purpose of this assessment, both the Canadian Council of Ministers of the Environment
(CCME) guidelines® and Contaminated Sites Regulations (CSR) have been used in the evaluation
of the concentration of contaminants in the soil, as directed by INAC. The commercial land use
category was selected as the applicable land use for this site based on current use of the property.

The CCME guidelines were used as the primary reference. Where guidelines have not been listed
for particular parameters, the CSR standards were used. For the CCME criteria, generally the
1997 recommended guidelines are listed. The provisional guidelines and check values were also

review to determine which criteria was the most stringent.

For volatile petroleum hydrocarbons, light extractable petroleum hydrocarbons and heavy
extractable petroleum hydrocarbons only the CSR generic numeric soil standards are available. It
should be noted that the hydrocarbon concentrations are reported as Extractable Petroleum
Hydrocarbons (EPH) followed by the carbon range. The Contaminated Sites Regulations specify
commercial land use standards for Light Extractable Petroleum Hydrocarbons (C10 - C18) and
Heavy Extractable Petroleum Hydrocarbons (C19 - C 32) which are 2000 ppm and 5000 ppm
respectively. The concentrations listed in the regulations essentially consist of EPH values, which
are corrected for Polycyclic Aromatic Hydrocarbons (PAH). Since PAH concentrations were not
expected to significantly affect the analytical results at these action levels, the EPH analyses have
been used. For the site, five soil samples with the highest EPH concentrations were submitted for
analysis of PAH concentrations to validate this assumption.

In the CSR, BTEX compounds have several numerical values associated with each land use.
These “matrix numerical values” allow for site specific factors to be taken into consideration in
the evaluation of concentrations of contaminants in soil. The site specific factors of human intake
of contaminated soil and toxicity to soil invertebrates and plants are required to be considered for
all sites. Groundwater was not encountered in the Phase 3 drilling program but the standard for
groundwater used for drinking water was considered due to a well located on the adjacent
property. This well is not currently used for drinking water (per. T. Echervogt). Where more
than one CSR criteria is available, the most stringent applicable criteria has been listed.

ok
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Based on the proximity to the Dezadeash River, the CSR aquatic life criteria were also considered
in the evaluation of concentrations of hydrocarbons at the site. In all cases the most stringent
criteria related to the factors considered have been provided in Tables 1 to 3.

For the purposes of estimating the volume of soil that may be contaminated in excess of the
selected criteria, laboratory analyses for all parameters were considered. Where any one -
parameter was in excess of the criteria that sample was considered to be within the contaminant
plume. Contours were then established for the extent of the contaminant plume at the surface,
3.0 m depth and 11 m depth. Where adjacent boreholes showed concentrations of contaminants
that bracketed the criteria, the contour was placed nearest the borehole with contaminant
concentrations below criteria. The volume of contaminated soil was then calculated as the volume
contained within the contours. This method of calculating the volume of soil assumes a consistent
lateral migration between boreholes.

3.0 RESULTS

Tables #1 — 4 summarizing the chemical analysis are presented at the end of this report. This is
preceded by Figures containing information on site and borehole locations. The raw data tables,
results of soil grain size analyses and borehole logs are presented in Appendix A. The
EnviroeTest Laboratory and Norwest Labs Chemical Analyses Reports and QA/QC data are
presented in Appendix B.

Tables are broken down into data collected during the Limited Phase 2 ESA and the Phase 3
ESA. The identification number for each sample, borehole, hand auger hole or test pit is preceded
by a five digit job number which is unique to each of the two phases of work. This combination
of job number and identification number is consistent throughout the summary tables, raw data
tables and analytical results sheets.
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3.1  SOIL CHEMICAL ANALYSIS

Laboratory analyses of hydrocarbon concentrations in soil are provided in Tables 1 through 3 and
Table 4 contains Polycyclic Aromatic Hydrocarbon results. The results are grouped by borehole
location except for PAHs. The borehole numbers, sample numbers and sample depths are listed
within each table. Borehole locations are shown on Figures 3 through 8. The CCME and CSR
criteria for Commercial Land Use are provided in each Table for comparison to analytical results.

Polycyclic Aromatic Hydrocarbon laboratory analyses were performed on five samples with the
highest EPH concentrations. The results presented in Table 4 show that all parameters analyzed

are below the selected criteria.
Bulk Gasoline AST

The laboratory results (Table 1) indicate that contamination exceeding the criteria was found in
the area of the Gasoline AST to a maximum depth of 10.9 m (Borehole 13537-BH25). The
chromatogram for this sample is typical of a diesel type of product indicating the source to be
from other than the Gasoline AST. The BTEX compounds exceed both the CCME and CSR
criteria in Boreholes 13413-BHO1 & 04, 13537-BH10, & 23 and in Test Pit 13537-TPO1 as
shown in Table 1. The CSR standards for Volatile Petroleum Hydrocarbons and/or Light
Extractable Petroleum Hydrocarbons were exceeded in Boreholes 13413-BHO1 & 04, 13537-
BH10, 20, 23and 25 and in Test Pit 13537-TPO1.

Of the soil samples collected in this area only the sample from 1.7 to 1.9 m in Borehole 13413-

BHO4 has a chromatograph indicating only a gasoline product. All other samples analyzed show

patterns that indicate light end hydrocarbons in the C8 to C12 range, typical of gasoline and
kerosene products as well as the presence of a diesel type of product.

The analytical results suggest that the contamination in the vicinity of the Gasoline AST appears
to merge with the contaminant plume originating from the vicinity of the Stove Oil AST.
Figures 5 & 6 depict the area estimated to contain concentrations of hydrocarbons in excess of
the criteria.
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Stove Oil AST

The laboratory results (Table 2) indicate that contamination exceeding the criteria was found in
the area of the Stove Oil AST. Boreholes 13413-BH02 and 13537-BH23. had concentrations of
some or all of the BTEX compounds which exceed the CCME criteria in the upper 3.3 m of the
soil profile. Boreholes 13537-BH13 & 23 had benzene concentrations exceeding the CSR
standard for groundwater flow to drinking water and Borehole 13537-BH23 and Test Pit 13537-
TPO5 had concentrations of light extractable petroleum hydrocarbons exceeding the CSR
standards. Field screening results also indicate elevated hydrocarbon concentrations in the upper
2.7m of soil in Borehole 13537-BH11. The chromatograms for these samples all show evidence
of a diesel type of product, presumably stove oil.

Analytical results from Boreholes 13537-BH12, 13 & 22 located to the north and east of
Boreholes 13537-BH02 (Figure 3) show concentrations of hydrocarbons below the selected
criteria. Field screening results from these boreholes as well as hand auger holes and test pits
generally indicate concentrations of hydrocarbons that are anticipated to be below the criteria. One
notable exception is Test Pit 13537-TP05 (Figure 3) which have concentrations of hydrocarbons
in excess of the criteria for Extractable Petroleum Hydrocarbons (C10 — C18) as shown in
Table 2.

Figures 5 & 6 depict the area estimated to contain concentrations of hydrocarbons in excess of the
criteria. The results suggest that contamination originating in the vicinity of the Stove Oil AST
has combined with contamination in the vicinity of the Gasoline AST.

Furnace Qil AST

Laboratory analytical results for soil samples in the vicinity of the Furnace Oil AST (Table 3)
indicate three borehole locations that contain concentrations of hydrocarbon contamination
exceeding the criteria. Analytical results from Borehole 13413-BHO3 (1.3 to 1.5 m) show
concentrations of toluene and xylenes which exceed CCME guidelines. This soil sample also has
concentrations of benzene and EPH (C10 —-C18) which exceed the CSR standards. Hand auger
hole 13537-HA09 had concentrations of toluene exceeding the CCME guidelines and Borehole

13537-BH19 had concentrations of benzene exceeding the CSR standards. .
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Ficld screening results indicate that Borehole 13537-BHO7 also had concentrations of

contaminants expected to exceed the criteria.

Figures 7 & 8 depict the area estimated to contain concentrations of hydrocarbons in excess of the

criteria.
3.2 SOIL GRAIN SIZE ANALYSES AND BOREHOLE LOGS

Soil conditions encountered in the Phase 3 drilling program were similar to those encountered
during the Limited Phase 2 ESA. Soil stratigraphy information for all boreholes is detailed in the
borehole logs provided in Appendix B.

The gréin size analysis reports from the Limited Phase 2 ESA are presented in Appendix A. The
analysis shows that soils which generally ranged from 0.3 to 5.5 m were a mixture of silt and
clay with only a trace of sand or gravel (Photograph #3).

Soil grain size analysis completed on borehole BH13413-1 (Limited Phase 2 ESA) indicated that
the soil at the 3.0 m level was silt and clay with a trace of sand. This changed to silt with sand
and a trace of gravel for the sample collected at approximately 6.2 m in this borehole.

4.0 INTERPRETATIONS

4.1 GENERAL

Significant hydrocarbon contamination exceeding both CCME and CSR criteria was encountered
in two general areas. One area is located in the vicinity where the gasoline and stove oil ASTs
were located and the second area is near the former furnace oil AST. The contaminant plumes
appear to be contained within the property boundaries.

The contamination found near the gasoline and stove oil ASTs appears to be from two distinct
sources. The contaminant plumes have combined at depth to form a single plume. Since the
laboratory analytical results show three distinct types of contamination which correspond to the
three ASTs, the discussion of results has been separated based on the contaminant source.
i
eba
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The transition to dense glacial till at depth is considered to be continuous throughout the site and
is also considered to be a barrier to the vertical migration of hydrocarbons. It may also contribute
to the lateral migration of contaminants along the top of this layer. It is further noted that organic
materials were encountered intermittently at various locations and depths throughout the site
(Photograph #2). These materials could also be providing pathways for the lateral migration of
hydrocarbons within the site. Both these factors could increase the volume of affected soil.

The current land use is for the storage of materials related to the operation of the adjacent service
station. Since the site was graded following the removal of the ASTs, a 200 mm layer of
relatively uncontaminated soil has been placed over the contaminated material. This will limit
direct contact with the contaminated soil on the site and reduce volatilization of hydrocarbons
from this soil. Shallow excavations in the area of the contaminated soil will obviously expose this
soil for direct contact. Currently there is unrestricted access to the site.

Remediation options based on the contaminants found at the site are presented in Appendix C.

4.2 FIELD SCREENING

Field screening results were compared to laboratory analyses for the five soil samples selected
during the preliminary field work stage. A graph of the logarithmic values of the PID readings,
EnviroGard results and the laboratory analytical values are presented in Charts 1 & 2. While the
field screening results were not considered to correlate well with the concentrations of BTEX
compounds and VPH concentrations (Chart 1) they were considered adequate to provide an
indication of the presence of the extractable petroleum hydrocarbons as shown in Chart 2.

Field screening results which were thought to indicate contamination were established, based on
the results of the Limited Phase 2 ESA and the preliminary field work. By comparing results
such as those illustrated in Chart 2 a PID reading of 100 ppm was considered to indicate
concentrations of hydrocarbons which may exceed the selected criteria. For the immunoassay

tests a result of greater than 625 ppm was considered to indicate concentrations of hydrocarbons
in excess of the selected criteria.
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4.3 GASOLINE AST

The Limited Phase 2 ESA found a gasoline type of contaminant, in the vicinity of the former
Gasoline AST, to a depth of over 6.4 m. Boreholes drilled during the Phase 3 assessment found
contamination in excess of the criteria to a depth of approximately 11 m (13537-BH25). The
subsurface investigation determined that there was a sand layer or lens within the glacial till from
10.7 m to 12.0 m at Borehole 13537-BH25. The sand layer underlies dense, damp glacial till and
overlies very dense, dry glacial till (hardpan). Hydrocarbon contamination above criteria was
detected from the surface to a depth of approximately 9.0 m within the dense glacial till and at a

depth of 10.7 m to 10.9 m within the sand. Analytical results for the soil sample collected from a

depth of 11.2 m to 11.4 m within the sand confirmed very low concentrations of hydrocarbon

contamination. Therefore, excessive hydrocarbon contamination was limited to the upper portion -

of the sand layer in this location, which suggests that this is the lower extent of the contaminant
plume.

The lateral extent of contamination has been estimated from information obtained from boreholes
around the perimeter of this plume. In particular Boreholes 13537-BH10 & 19 show that
concentrations of contaminants which exceed the criteria were not found at these borehole
locations to the south of the AST. Concentrations of EPH at 2100 ppm were detected in Borehole
13537-BH20 (3.0-3.3 m) to the southwest of the AST. This is marginally over the criteria of
2000 ppm and is anticipated to be indicative of the edge of the contaminant plume. Borehole
13537-BH21 had concentrations of hydrocarbons which are below the criteria and Borehole
13537-BH11 had field screening results which were interpreted as indicating concentrations of
hydrocarbons below the criteria.

Boreholes 13537-BH06, 08 & 09 to the east of the Gasoline AST (west of the Furnace Qil AST)
also had concentrations of hydrocarbons anticipated to be below the criteria for all samples
analysed.

The northern edge of the gasoline contaminant plume is obscured by contamination originating
from the area of the Stove Oil AST.

Based on the laboratory results and field screening, the soil thought to contain hydrocarbon
contamination in excess of the criteria has been estimated to be 940 m’. The spatial extent of this
contamination is illustrated in Figures 5 & 6.
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4.4 STOVE OIL AST

Contamination discovered during the Limited Phase 2 ESA in the area of the Stove Oil AST was
thought to have migrated vertically and laterally to mix with contamination from the Gasoline
AST. Knowing that the gasoline contaminant plume impacted an area generally to the southwest
of the Stove Oil AST, the drilling program was focused on determining a northern and eastern
limit to the plume. '

Boreholes 13537-BH12, 13 & 22 all show concentrations of hydrocarbons below the criteria,
indicating that there was limited migration of contaminants to the north and east of the former
Stove Oil AST location.

Hydrocarbon concentrations (EPH C10-C18) well above the criteria were detected in Borehole
13537-BH23 located to the southeast of the Stove Oil AST. It appears from the chromatograph
results that the product is similar to a Stove Oil type of product, suggesting that lateral migration
has occurred in this direction.

The overlap of the stove oil and gasoline in the chromatographs suggests that both products are
present to the southern edge of the contaminant plume shown in Figure 4.

4.5 FURNACE OIL AST

The Limited Phase 2 ESA found hydrocarbon contamination in excess of CSR criteria at the
Furnace Oil AST location. The contamination appeared to be confined to the upper two metres of
soil. The gas chromatographs were consistent with a furnace oil type of contaminant.

During the Phase 3 ESA, soil samples from boreholes located on the northern, western and
eastern side of the former AST location had concentrations of hydrocarbons at or near the lower
detection limit of laboratory analytical equipment. These concentrations are well below the
selected criteria. Boreholes to the south of the former AST location encountered evidence of
hydrocarbon contamination although concentrations were generally below criteria. Soil samples
from Boreholes 13537-BH09, 14 & 18 all had concentrations of contaminants below the criteria,

s
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with the highest concentrations in each borehole generally being found in the upper two metres of

soil.

Field screening results from Borehole 13537-BHO7 indicated that concentrations of

hydrocarbons which may exceed the criteria were found down to 2.2 m. The next soil sample at

3.7 —3.9 m was submitted for laboratory analysis and shows concentrations below the applicable

criteria.

Based on the laboratory results and the field screening the soil though to contain hydrocarbon
contamination in excess of the criteria has been estimated to be 110 m>. The spatial extent of this
contamination is illustrated in Figures 7 & 8.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

In conclusion, the laboratory program indicates that contamination in excess of the commercial
land use standards in both the Canadian Council of Ministers of the Environment guidelines and
the Contaminated Sites Regulations was found in the vicinity of all three former AST locations on
the site. The total volume of soil contaminated in excess of the criteria is estimated at 1050 m°.
The soil is contained within the property boundary and does not appear to have migrated laterally -
to the adjacent properties.

A dense glacial till layer was detected in various locations at depths below seven metres.
Analytical results show that the hydrocarbon concentrations in this layer do not exceed the
criteria. It is therefore concluded that this layer is forming a barrier to the vertical migration of the
hydrocarbons.

The contaminants are not affecting the current use of the site for storage.
The following recommendations are made respecting future action at this site:

* Should a land use change be contemplated, the results of this study should be reviewed to -
determine the potential impacts of the contaminants on the proposed new land use.

¢ Periodic testing of the well should be conducted to determine existing water quality and allow
for the monitoring of changes to this water quality.

* Should any site grading or excavation take place appropriate precautions should be taken to
reduce direct contact with the soil and hydrocarbon vapours.
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6.0 CLOSURE

This report has been prepared for the exclusive use of the Department of Indian and Northern .
Affairs Canada, for the purposes as described in Section 1 of this report. It has been prepared in
accordance with generally accepted geo—environmental practices. Further information regarding
the use of this report is presented in the attached Environmental Report — General Conditions,
which forms part of this report.

EBA trusts this report meets your requirements at this time. If you have any concerns or
comments EBA would be pleased to discuss the report or any questions which you may have.

Respectfully submitted,
EBA Engineering Consultants Ltd. Reviewed by:

Donald J. Wilson J Rlchard Trimble, P. Eng.

Senior Environmental Scientist Project Director
Yukon Region
DIW/dw

Macintosh HD:0201 DJW:98 Projects:13537 DIAND Alcan:13537 Report Components: 13537 cepon
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EBA Engineering Consuitants Ltd. (EBA)
ENVIRONMENTAL REPORT - GENERAL CONDITIONS

This report incorporates and is subject to these “General Conditions”.

A.1 USE OF REPORT

This report pertains to a specific site, a specific
development, and a specific scope of work. It is not
applicable to any other sites, nor should it be relied
upon for types of development other than those to
which it refers. Any variation from the site or
proposed development would necessitate a

supplermnentary investization and assessment.

This report and the assessments and
recommendations contained in it are intended for the
sole use of EBA's client. EBA does not accept any
responsibility for the accuracy of any of the data, the
analysis or the recommendations contained or
referenced in the report when the report is used or
relied upon by any party other than EBA's client
unless otherwise authorized in writing by EBA. Any
unauthorized use of the report is at the sole risk of
the user. -

This report is subject to copyright and shall not be
reproduced either wholly or in part without the prior,
written permission of EBA. Additional copies of the
report, if required, may be obtained upon request.

A.2 LIMITATIONS OF REPORT

This report is based solely on the conditions which
existed on site at the time of EBA's investigation.
The client, and any other parties using this report
with the express written consent of the client and
EBA, acknowledge that conditions affecting the
environmental assessment of the site can vary with
time and that the conclusions and recommendations
set out in this report are time sensitive.

The client, and any other party using this report with
the express written consent of the client and EBA,
also acknowledge that the conclusions and
recommendations set out in this report are based on
limited observations and testing on the subject site
and that conditions may vary across the site which.
in turn. could affect the conclusions and
recommendations made.

The client acknowledges that EBA is neither
qualified to. nor is it making, any recommendations
with respect to the purchase, sale, investment or

development of the property, the decisions on which
are the sole responsibility of the client.

A.2.1 Information Provided to EBA by Others

During the performance of the work and the
preparation of this report, EBA may have relied on
information provided by persons other than the
client. While EBA endeavours to wverify. the
accuracy of such information when instructed to do
5o by the client, EBA accepts no responsibility for
the accuracy or the reliability of such information
which may affect the report.

A3 LIMITATION OF LIABILITY

The client recognizes that property containing
contaminants and hazardous wastes creates a high
risk of claims brought by third parties arising out of
the presence of those materials. In consideration of
these risks, and in consideration of EBA providing
the services requested, the client agrees that EBA's
liability to the client, with respect to any issues
relating to contaminants or other hazardous wastes
located on the subject site shall be limited as
follows:

(1) With respect to any claims brought against
EBA by the client arising out of the provision
or failure to provide services hereunder shall
be limited to the amount of fees paid by the
client to EBA under this Agreement, whether
the action is based on breach of contract or
tort;

(2)  With respect to claims brought by third
parties arising out of the presence of
contaminants or hazardous wastes on the
subject site, the client agrees to indemnify,
defend and hold harmless EBA from and
against any and all claim or claims, action or
actions, demands, damages, penalties, fines,
losses, costs and expenses of every nature and
kind whatsoever, including solicitor-client
costs, arising or alleged to arise either in
whole or part out of services provided by
EBA, whether the claim be brought against
EBA for breach of contract or tort.




ENVIRONMENTAL REPORT ~ GENERAL CONDITIONS

A.4 JOBSITE SAFETY

EBA is only responsible for the activities of its
employees on the job site and is not responsible for
the supervision of any other persons whatsoever.
The presence of EBA personnel on site shall not be
construed in any way to relieve the client or any
other persons on site from their responsibility for job
site safety.

A5 DISCLOSURE OF INFORMATION BY
CLIENT

The client agrees to fully cooperate with EBA with
respect to the provision of all available information
on the past, present, and proposed conditions on the
site, including historical information respecting the
use of the site. The client acknowledges that in
order for EBA to properly provide the service, EBA
is relying upon the full disclosure and accuracy of
any such information.

A.6 STANDARD OF CARE

Services performed by EBA for this report have
been conducted in a manner consistent with the level
of skill ordinarily exercised by members of the
profession currently practicing under similar
conditions in the jurisdiction in which the services
are provided. Engineering judgement has been
applied in developing the conclusions and/or
recommendations provided in this report. No
waltanty or guarantee, express or implied, is made
concerning  the  test results, comments,
recommendations. or any other portion of this
report.

A.7 EMERGENCY PROCEDURES

The client undertakes to inform EBA of all
hazardous conditions, or possible hazardous
conditions which are known to it. The client
recognizes that the activities of EBA may uncover
previously unknown hazardous materials or
conditions and that such discovery may result in the
necessity to undertake emergency procedures to
protect EBA employees, other persons and the
environment.  These procedures may involve
additional costs outside of any budgets previously
agreed to. The client agrees to pay EBA for any
expenses incurred as a result of such discoveries and
to compensate EBA through pavment of additional
fees and expenses for time spent by EBA to deal
with the consequences of such discoveries.

A.8 NOTIFICATION OF AUTHORITIES

The client acknowledges that in certain instances the
discovery of hazardous substances or conditions and
materials may require that regulatory agencies and
other persons be informed and the client agrees that
notification to such bodies or persons as required
may be done by EBA in its reasonably exercised
discretion.

A.9 OWNERSHIP OF INSTRUMENTS OF
SERVICE

The client acknowledges that all reports, plans, and
data generated by EBA during the performance of
the work and other documents prepared by EBA are
considered its professional work product and shall
remain the copyright property of EBA.
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March, 1999

Photograph 1:

September 15, 1999

Drill rig drilling near former Furnace Oil AST location.
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Scptember 16, 1999

Photograph 2: Split spoon sample showing silt and clay till and organic inclusions.

September 16, 1999

Photograph 3: Split spoon sample showing silt and clay till, note some gravel.
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LEGEND FOR TABLES 1TO 4

130

BHO1

HAO1

TPO1

Canadian Council of Ministers of the Environment Recommended Guidelines 1997, Commercial Land Use
Contaminated Sites Regulations Standards, Commercial Land Use

Photoionization Detector

Not Detected

No Data Available

Concentrations which exceed the CCME guidelines

Concentrations which exceed the CSR standards

Borehole Number
Hand Auger Hole Number

Test Pit Number




Table 1:

Analytical Results for Soil Samples Near Gasoline AST

All results presented in ppm unless otherwise stated
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Analytical Results for Soil Samples Near Stove Oil AST

Table 2:

All results presented in ppm unless otherwise stated
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Analytical Results for Soil Samples Near Furnace Oil AST

ttresutts presented-impprruniess otherwise stated
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APPENDIX A

Borehole Logs and Grain Size Analyses




HYDROCARBON INVESTIGATION

CLIENT: SOURCE MOTORS

BOREHOLE NO:

15413~BH1

ALCAN STATION, MILE 1016 ALASKA HWY

DRILLING METHOD: SOLID SHAFT AUGERS

PROJECT NO: 0201-98-13413

HAINES JUNCTION, YT

UTM ZONE: 8 N6738257 E362104

ELEVATION: 101.25 m

SAMPLE TYPE  [JJfores saupLE

[ /N0 RECOVERY  [XSTANDARD PEN. 575 mm SPOON

[T JcRREL BARREL

BACKFILL TYPE [ffsentonne [lreacrave.  [[[TJstoucH [a-JerouT DJoRLLL cutings [Z]sanp
WPERCENT GRAVEL® |
& ] 04 6 8 S |F
> @ ®IONIZABLE VAPOURS ¢ PERCENT SAN Z | =
W g SHp= SOIL 120 240 360 480 0 40 B El Z
£ Mzla|& PERCENT SILT OR FINES & |2 S| =
&=z = DESCRIPTION e Me b T e et 137 S
& D k . l # PERCENT CLAY ¢ 2 | o
12 24 %6 48 | 20 40 60 & |
- 00 GRAVEL & SAND (FILL) ~ some silt, well EEEEEEEEEEEEE Lo i
- h__graded, dry, light brown, no odour —101.0
" SILT & CLAY (FILL) - low plastic, moist, r
[ dark grey, slight hydrocarbon -
i odour i
- "0 SILT & CLAY (TILL) = moist, brownish | -
- . : grey, strong hydrocarbon odour 1000
=1 P i
- — weaker hydrocarbon odour C 990
[ . 3 [
:—30 L
- - trace of gravel, slight hydrocarbon " 980
[ odour r
— 40 _E C
i — 970
- 50 :
i [ 960
= K -
80 SILT (TILL) — sandy, some clay, trace of C
s gravel, soft, moist, dark grey, slight 939
- . 6 \__ hydrocarbon odour C
I END OF BOREHOLE @ 6.4 m r
7.0 -
3 940
80
- — 930
: : L0GGED BY: D COMPLETION DEPTH: 6.4 m
EBA Engineering Consultants Ltd. REVIEWED BY: JRT COMPLETE: 06/10/38
Whitehorse, Yukon Page 1 of 1
705706 100774 (PIDB)




HYDROCARBON INVESTIGATION

CLIENT: SOURCE MOTORS

ALCAN STATION, MILE 1016 ALASKA HWY

DRILLING METHOD: SOLID SHAFT AUGERS

BOREHOLE NO:  13413—BH?2
PROJECT NO: 0201-98-13413

HAINES JUNCTION, YT

UTM ZONE: 8 N6738262 E362109

ELEVATION: 101.3 m

SAMPLE TYPE_ JGRe SWPLE [ /JNO RECOVERY  DXISTANDARD FEN. |37 rom SFOON [TT]cRREL BARREL
BVAPOUR EWISSIONS (ppm] o
20 40 60 B0

B PERCENT CRAVEL m

a 5 20 40 60 8
CREES o SOII,  PERCENT SAND ® =
E w812 20 40 80 8 <
+ || Z wy porwr]
2 22|98 A& PERCENT SILT OR FINES & 5
NS 5 DESCRIPTION FUSTC MG | Ty e | 8

«» v ' . — & PERCENT CLAY ®

12 24 36 48 200 40 60 80
00 GRAVEL & SILT (FILL) ~ some sand, dry, R R Y

B medium brown, no hydrocarbon odour

| SILT & CLAY (FILL) - low plastic, moist,
i dark grey, very slight hydrocarbon
—1.0 odour

slight hydrocarbon odour

F 8 - moist, slight hydrocarbon odour

I
&
E=]

<t
<

— 4.0
: ' :
N END OF BOREHOLE @ 4.5 m
:-5,0
: : TO00ED B D COMPLETION DEFTH 45 o
EBA Engineering Consultants Ltd. ey s o COMPLETE: 06/10/95
Whitehorse, Yukon Page 1 of |
37576 AT PES)




I HYDROCARBON INVESTIGATION CLIENT: SOURCE MOTORS BOREHOLE NO:  13413—BH3
ALCAN STATION, MILE 1016 ALASKA HWY DRILLING METHOD: SOUID SHAFT AUGERS PROJECT NO: 0201-98-13413
HAINES JUNCTION, YT UTM ZONE: 8 N6738248 E362118 ELEVATION: 101 m
I SAPLE TYPE o8 SPLE [/JNO RECOVERY  DXISTANDARD PEN. 375 rmm SPOON [ [LJORREL BARREL
BACKFILL TYPE Jllsentonre [Jpeacraver  [[]]JsLoucH [a-Jerour D0RLL curTNgs [Z]sanD
& PERCENT GRAVEL m -
l s = 0 4% 6 & S |7
> ool @ 10NIZABLE VAPOURS ¢ PERCENT SAND z | =
\E/ " g Q= SOH—' 120 240 360 480 20 40 8 *s0 %g 5
= |7 5| APERCENT SILT OR FINES & [= 5|
g Ez| " |= DESCRIPTION FUSTC WG W) T w0 w0 s R
I 3 73] - . , # PERCENT (LAY $ 2 | o
12 24 36 48 | 20 40 60 8 |
- 00 SILT & GRAVEL (FILL) — some sand, dry, SR F 1010
l - medium grey, slight hydrocarbon odour i
Rl SAND (FILL) - fine grained, dry, grey, -
- slight hydrocarbon odour r
I 1.0 —100.0
- . 1 SILT & SAND (FILL) - fine grained sand, :_
l N dry, grey, slight hydrocarbon odour -
I SILT (TILL) — moist, med. grey, slight C
[ 50 hydrocarbon odour }99.0
1 n- g
- SILT (TILL) — some grovel to 30 mm -
. diameter, moist, grey, slight 8
I ) hydrocarbon odour — 980
l s | -
- - low plastic, moist, medium r
I [ 40 grey, very slight hydrocarbon odour —97.0
l - W 3
[ 5o - 960
l - B 3
6.0 —95.0
I - END OF BOREHOLE @ 6.0 m C
5_.7‘[) 5—94.0
l 5_3_0 930
i —— Tece ) T A -0 3TV YT
EBA Engineering Consultants Ltd. REVIEWED BT IR COVPLETE: 08/10/38
Whitehorse, Yukon Page 1 of 1
I o775 AT )




HYDROCARBON INVESTIGATION CLIENT: SOURCE MOTORS BOREHOLE NO:  13413—BH4
ALCAN STATION, MILE 1016 ALASKA HWY DRILLING METHOD: SOLID SHAFT AUGERS PROJECT NO: 0201-98-13413
HAINES JUNCTION, YT UTM ZONE: 8 N6738254 E362103 ELEVATION: 101.23 m
SAMPLE TYPE  [llore sawPe [7]NO RecovERy STANDARD PEN. 75 mm SPOON || |CRREL BARREL I
BACKFILL TYPE [Jfsentonme [Jpeacraet  [[[TJstoucH [e-JerouT [ JORLL CUTINGS  [--JSAND
N = MPERCENT GRAVELE  |—
= =lo 8 @ ONIZABLE VAPOURS @ o PE;?:ENT swe 2 | £
£~ 2182 SOIL 120 240 360 480 w40 w0 s |5 < Z
z |2 < PERCENT SILT OR FINES & |= 5| &
SEZ|” |2 DESCRIPTION e ws e | AL QRS 25) <
& 2 F———e ! # PERCENT (LAY ¢ Z I
2 24 36 8 | 20 4 6 & |=
00 SAND & GRAVEL (FILL) — medium grained SRR B ¥
i L sand, dry, no odour 1010
[ SILT & GRAVEL (FILL) — gravel to 20 mm, r
i dry, grey, no odour C
e W SILT (TILL)- Tow plastic, moist, dark -
- grey, no odour 1000
E_ — slight hydrocarbon odour @ 1.5 m L
- 20 R — some sand, dry, dark grey, slight C
- hydrocarbon odour r
- —99.0
oL :
- SILT (TILL) — some gravel, trace of sand, r
— 30 dry, dark grey, slight hydrocarbon C
' adour — 980
- e :
- ~ easier drilling, lost most of L
: sample i
— 4.0 L
- 97
:_ ~ very slight hydrocarbon odour i
50 i
- 960
- ! 20 X
6.0 C
- END OF BOREHOLE @ 6.0 m .
70
- 940
8.0
—930
. - L0GGED BY: DU COMPLETION DEPTHE 6 m
EBA Engineering Consultants Ltd. REVIEWED BY: JRT COMPLETE: 0B/10/98
Whitehorse, Yukon Page 1 of 1
99705705 108 (PIOB)




I PHASE 1il ESA CLIENT: DIAND BOREHOLE NO: 13537—-BH5
ALCAN FUELS DRILL: CME 750 ¢/w SOLID STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738245 E362122 ELEVATION: 100,92 m
I SAMPLE TYPE Mloras savPLE [ 7[N0 RECOVERY  [DX]STANDARD PEN. 375 mm SPOON [ [ JCRREL BARREL
BACKFILL TYPE JBenToNE [lpeacraveL  [[]]JsLoucH - Jorout CJ0RLL cutiNgs  [Z]sanD
WPERCENT GRAVELW |
I | = 0 % 6 & S |7
= o @ @ |ONIZABLE VAPOURS ¢ PERCENT SAND = | =
\E/ " i 2 % SOIL 120 240 360 480 R = &
= | AN APERCENT SILT OR FNES & |= | =
gE2|° |2 DESCRIPTION useue. | AFEESTERGL 58
l = 3 : . { # PERCENT CLAY 4 2 | o
12 24 % 48 | 20 40 60 & |
|00 GRAVEL (FILL) — sandy, some silt, N S i
R sub—angular particles, dry, brown, no
I R \ hydrocarbon adour L
N CLAY & SILT (FILL) - some gravel & sand, L
- low plastic, sub—rounded particles, L
l - damp, greyish brown, no hydrocarbon L
i odour L
l i —100.0
= CIAY % SILT (71D some gravel & sond, ;
| 1 low plastic, sub—rounded particles, |
. damp, greyish brown, no hydrocarbon X
N odour -
i H —99.0
l — 2.0 -
I B - moist, no hydracarbon odour i
l - — 980
— 3.0 "
1 2 [
I END OF BOREHOLE @ 3.3 m B
" Note: Elevation references to Control i
I i Point CPO1 (Property pin) on Site Plan i
I - —97.0
— 4.0 -
' . : LOGGED BY: CPC__ COMPLETION DEPTH: 3.3 m
EBA Engineering Consultants Ltd.  |eveve o o COMPLETE: 98/00/ 14
Whitehorse, Yukon Page 1 of |
I ST705 05 CB50AM (PIOA)




PHASE lil ESA

CUENT: DIAND

BOREHOLE NO:  13537—BH6

ALCAN FUELS

DRILL: CME 750 ¢/w SOLID STEM

PROJECT NO: 0201-98-13537

HAINES JUNCTION, YT

UTM ZONE: 8 N6738253 £362118

ELEVATION: 101.07 m

SAMPLE TYPE  JJforaa sawpLE

[ /N0 RECOVERY  DXISTANDARD PEN. 375 mm SPOON [ [[ JCRREL BARREL

BACKFILL TYPE [JsentoNie [lreacraveL  [[[TJstoveH [+ JeRouT PAoRILL cutings  [=]sanp
W PERCENT CRAVELE |
e = 20 4 6 8 |5 |
£ =g o SOIL © [ONIZABLE VAPOURS ¢ @ PERCENT SAND @ < | =
Eluzlg |2 120 240 360 480 0 40 & 8 =« 5
= 11 w <! =
2 I2ES APERCENTSILT OR FINES & [= &|
EEZ T2 DESCRIPTION G e Sl -
= 3 ; *-— # PERCENT (LAY $ 2 | o
n 122 36 48 | 20 40 60 8 |=

5.0

SAND & GRAVEL (FILL) - some silt,
sub~angular particles, dry, brown,
L slight hydrocarbon odour

CLAY & SILT (TILL) - trace of sand &
gravel, low—plastic, sub—rounded
particles, domp, greyish brown

~ slight hydrocarbon odour

~ trace of hydrocarbon odour

- slight hydrocarbon odour

END OF BOREHOLE @ 2.8 m
Note: Elevation referenced to Control
point CPO1 (Property pin) on site plan

EBA Engineering Consultants Ltd.

Whitehorse, Yukon

LOGGED BY; CPC

TCOMPLETION DEPTH: 2.6 m

REVIEWED BY: DJW

COMPLETE: 98/09/14

Page 1 of 1




PHASE Il ESA

CLIENT: DIAND

BOREHOLE NO:

13537-BH7

ALCAN FUELS

DRILL: CME 750 ¢/w SOUD STEM

PROJECT NO: 0201-98-13537

HAINES JUNCTION, YT

UTM ZONE: 8 N6738245 E362116

ELEVATION: 100.92 m

SaPLE TYPE  [Jffores sawpLE

[/IN0 RecOVERY  [XISTANDARD PEN. 75 mm SPOON | ][ [CRREL BARREL

BACKFILL TYPE [Jsenone [lpeacraveL  [[[]]sLousH PRE PJoRLL cuttings =] sanD
M PERCENT GRAVEL -

L = 04 & & IS |7
= 5 R 4 IONIZABLE VAPOURS @ PERCENT SAND = | =
EE/ " 2 Q= SOH—‘ 120 240 360 480 2 0 0 s |5 =| &
= MHlz|g s APERCENT ST OR FINES & |= 5| &
g 32 o DESCRIPTION PUSTC — MC LD 0 " w0 s (2| S

% 7] - . i # PERCENT CLAY$ 9 | o

12 24 36 48 | 2 40 60 8 |=

| 00 SAND & GRAVEL (FILL) - some silt, I i

B |__sub—anqular particles, dry, brown i

B SILT (FILL) - some wood particles, dry, _

s black, strong hydrocarbon odour L

I —100.0
B 1.0 [SILT (TILL) = no wood parficles, domp, | i

i ] brown, moderate hydrocarbon odour |

N —93.0
— 2.0 -

| I 6 — some hydrocarbon odour i

i CLAY & SILT (TILL) ~ trace of sand & I

i gravel, low plastic, damp, dark |

" grey .

- —98.0
30 .

s 7 . -

| l - slight hydrocarbon odour | o70
|4 END OF BOREHOLE © 4.0 m i

3 Note: Elevation referenced to Control ]

X point CPO1 (Property pin) on Site plan | ¢ i & i i i
:50 — 960

' : : LOGGED BY: CPC_ [COMPLETION DEPTH: 4 m
EBA Engineering Consultants Ltd. (e ov ow COMPLETE: 98/09/14
Whitehorse, Yukon Page 1 of 1

957755715 OESHAM (PIOR)




PHASE Il ESA

CLIENT: DIAND

BOREHOLE NO:  13537-BHS8

ALCAN FUELS

DRILL: CME 750 ¢/w SOUD STEM

PROJECT NO: 0201-~98-13537

HAINES JUNCTION, YT

UTM ZONE: 8 N6738249 E362112

ELEVATION: 101.03 m

SAMPLE TYPE  [foRaB SAWPLE /IO RECOVERY  [S<[STANDARD PEN, 575 mm sPooN  [JJCRREL BARREL
BACKFILL TYPE [Jfsentonme [-]reacravet  [[[TJstoven PR DAL cuttives— F=]sanD
MPERCENT GRAVELM |
o = 0 4 6 & 5 |75
£ [=lo ol SOIL @ [ONIZABLE VAPOURS # ® PERCENT SAND ® = | =
= | i Q= 120 240 350 480 040 0 & S« B
= |4 Q& APERCENTSITOR FINES & |= | &
EEE7 |2 DESCRIPTION s i | AFERESIENGL [35) 5
& 7 ; . 1 # PERCENT (LAY @ 2 | o
12 24 3% 48 20 40 6 8 [T
| 00 GRAVEL & SAND (FILL) ~ some silt, P AR A 1070
i sub—angular particles, dry; brown i
i CLAY & SILT (FILL) - trace of sand & i
| gravel, low plastic, dry, grey i
[ (GLAY & SILT (1iLL) ~ froce of sand & 00
i gravel, damp, brownish grey
:- - moist, strong hydrocarbon odour B
— 2.0 I

- slight hydrocarbon odour

— 30 - 98.0
__ . 9 — strong hydrocarbon odour B
! END OF BOREHOLE @ 3.6 m I
R Note: Elevation references to Control i
s point CPO1 (Property pin) on Site plan I
- LO(;GE;D BY gcrjc COMPLETION DEPTH 36 :
: M ' cJabm
EBA Engineering Consultants Ltd. REVIEWED BY: DJW COMPLETE: 98/09/74

Whitehorse, Yukon Page 1 of 1

93705756 OB:SEAM (PIoF)




PHASE il ESA CLIENT: DIAND BOREHOLE NO:  13537-BH9
ALCAN FUELS DRILL: CME 750 ¢/w SOLID STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738246 £362111 ELEVATION: 100.99 m
SAMPLE TYPE o8 SVPLE [/JNO RECOVERY  XISTANDARD FEN. 5375 mm SPOON | [[JORREL BARREL
BACKFILL TYPE [IBENTONITE [lpeacravet  [T]JstoucH fa-JerouT CJoRLL curings  [Z]sanp
WPERCENT GRAVELM |
=& 3 #1ONIZABLE VAPOURS @ “ PE;gENTgi{\) = | E
>— [Na] ® ND ~—
EE/ " 2 Q|2 SOIL 120 240 360 480 2 4 60 8 %g 5
B IES| 2| APERCENT SLT OR FINES A |= 5| &
EEEC |2 DESCRIPTION e we | AFFRRENGL 128 5
= 2 [ . . © PERCENT CLAY# 2 | @
12 24 36 48 ] 2 40 60 8 |
[ 00 GRAVEL & SAND (FILL) — some sif, BEREREEER !
K | sub—anqular particles, dry, brown L
K SILT & ORGANICS (FILL) — some wood -
s particles, dry, black -
[ CLAY & SILT (TILL) - trace of sand & I
i 10 gravel, low plastic, dry, grey, i
L 19 slight hydrocarbon odour —100.0
i ~ thin gravel layer, no hydrocarbon I
R odour |
20 —99.0
B I 11 L
R END OF BOREHOLE @ 2.5 m i
| Note: Elevation references to Control L
B point CPO1 (Property pin) on Site plon L
__3‘0 - 98.0
:._4_0 - 97.0
[ 5 | %0
: : LOGGED BY: CPC COMPLETION DEPTH: 2.5 m
EBA Engineering Consultants Ltd.  ewve e o COMPLETE: 98,00/ 14
Whitehorse, Yukon Page 1 of 1
ST057T5 OBSTAR (POF)




PHASE It ESA

CLIENT: DIAND

BOREHOLE NO:

13537-BH10

ALCAN FUELS

DRILL: CME 750 c/w SOLID STEM

PROJECT NO: 0201-98-13537

HAINES JUNCTION, YT

UTM 70NE: 8 N6738253 E362101

ELEVATION: 101.21 m

SAMPLE TYPE  [Jfcras sawpie

[/]No RecoverY  DISTANDARD FEN. 75 mm SPOON ||

[[ JCRREL BARREL

BACKFILL TYPE [lBentonte  [“JPeacRaveL  [[[[JsLoucH [ JorouT DJRLL cutines [-JsanD
WPERCENT GRAVEL |
L = 0 40 60 & 5 |F
T [Elo e) SOIL ONIZABLE VAPOURS ¢ ® PERCENT SAND @ = | =
= 02 lg |2 120 740 360 480 20 40 60 8 |« 5
= | Jj = 72 <! =
2 2| 5 APERCENT SILT OR FINES & [= S| &
giFZ| |2 DESCRIPTION FUSTC W& WD) T a0 @ ) 2| S
= 3 . . . # PERCENT CLAY @ 2 | o
12 24 3% 48 -0 40 60 & = |
| 00 GRAVEL & SILT (FILL) — some silt, sub P R I
R |___angqular particles, dry brown 1010
i CLAY & SILT (FILL) - some sand, dry, i
5 grey, some hydrocarbon odour L
I ~ less sand, strong hydrocarbon odour i
_.1‘0 = = — e e e e e e e m e e m = A

3.0 i
i point CPO1 (Property pin) on Site plan L
- —98.0
— 4.0 -
I - 97.0
[ 50 BN _

some hydrocarbon odour
— very dense

- moist

END OF BOREHOLE @ 2.8 m
Note: Elevation referenced to Control

EBA Engineering Consultants Ltd.

Whitehorse, Yukon

LOGGED BY: CPC

TCOMPLETION DEPT: 2.6 1

REVIEWED BY: DuW

COMPLETE: 98/09/14

Page 1 of 1

§3/05705 B:57A0 (PIDA)
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PHASE Il ESA

CUENT: DIAND

BOREHOLE NO:  13537-BH11

ALCAN FUELS

DRILL: CME 750 ¢/w SOLID STEM

PROJECT NO: 0201-98-13537

HAINES JUNCTION, YT

UTM ZONE: 8 N6738261 £362104

ELEVATION: 101.31 m

SAMPLE TYPE  [Jlors sawPte [ ]N0 RECOVERY D<JsaNDARD PEN. 575 mm SPOON  [[JORREL BARREL
BACKFILL TYPE [Jffsentonte [Jpeacravet  [[[Jstoven [s-Jorour Dori cumines [ Jsano
m PERCENT GRAVEL m =
& = % 60 & 5 | B
>l o [oa 4 [ONIZABLE VAPOURS ¢ PERCENT SAND Z | =
EE/ " i Q= SOH—' 120 240 360 480 2 40 & *s %g 5
2 2E|8 |7 APRCENTSILT OR FINES & = | 2
EER|” |2 DESCRIPTION U ue | AFERVINGL (58 5
%) 2 - . — # PERCENT CLAY @ I
12 24 36 48 | 20 40 6 8 = |
| 00 GRAVEL & SAND (FILL) - some silt, TN A R R i
i |___sub—anqular particles, dry, brown |
B CLAY & SILT ~ some sand, low plastic, 1010
s dry, grey, strong hydrocabon odour L
B K [CLAY & SILT (TLL) - trace of sand, low | I
i plastic, dry, grey, strong hydrocarbon |
B odour —100.0
i - very dense B
— 2.0 .
i ~ some gravel N
I —99.0
B I 5 — slight hydrocarbon odour i
i END OF BOREHOLE @ 2.7 m B
_ Note: Elevation references to Control L
10 point CPO1 (Property pin) on Site plan L
i —98.0
— 4.0 -
I — 97.0
- LOCCED BY CPC — COMPLETION DEPTH 2.7 -
. . : L0 m
EBA Engineering Consultants Ltd. (e ov o COMPLETE: 98/09/14
Whitehorse, Yukon Page 1 of |

93/05/T6 OB:57AM (PDA)




PHASE Il ESA

CLIENT: DIAND BOREHOLE NO:  13537-BH12
ALCAN FUELS DRILL: CME 750 ¢/w SOUD STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738265 E362110 ELEVATION: 101.3 m
SAMPLE TYPE  [lforB sAvPE ™ []NO RECOVERY  [XSTANDARD PEN, —=75 mm SPOON [ ][ JCRREL BARREL
BACKFILL TYPE JJsentonte [lpeacraveL  [[[]JsLoucH [a-Jorout DJ0RLL cutTiNgs — [=]SAND
WPERCENT GRAVELM |
e = 0 4 60 8 |5 |7
c |=lo o) SOIL ©|ONIZABLE VAPOURS @ @ PERCENT SAND @ < | =
< o z 9 % 120 240 360 480 20 40 60 8 =< 5
= 3 2 APERCENT SILT OR FINES A = 8| £
EEE72 DESCRIPTION use i | AERRSRNEL 55
& 7] — . — # PERCENT CLAY # 2 | o
2 26 36 48 | 2 40 60 8 [T
00 GRAVEL & SAND (FILL) — some silt, BEREEEE R I
i sub—angular particles, dry, brown L
A CLAY & SILT (FILL) - some sand, low —101.0
i plastic, dry, grey -
1.0

brownish grey, very slight hydrocarbon
odour

- some gravel, med. grained,
sub—rounded particles

—_ e — o —

?2'0 . 17 — very slight hydrocarbon odour :
| END OF BOREHOLE @ 2.1 m B
L Note: —99.0
L - Hevation references to Control L
- point CPO1 (Property pin) on Site plan -
- — Noticeable roots & rotting organics -
- on auger @ 1.2 m in depth i
— 30 L
| - 98.0
— 4.0 -
I —97.0
[ 50 EEEEEE [
LOGGED BY: CPC

EBA Engineering Consultants Ltd.

Whitehorse, Yukon

COMPLETION OEPTH: 2.1 m

REVIEWED BY: DJW

COMPLETE: 98/09/14

Page 1 of 1

93705/15 OH:58AM (PIDA)




PHASE IIl ESA CLIENT: DIAND | BOREHOLE NO:  13537—BH13
ALCAN FUELS DRILL: CME 750 c/w SOLID STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738261 E362114 ELEVATION: 101.21 m
SAMPLE TYPE  [lfors saPLE [ INO RECOVERY  X]STANDARD PEN. =375 mm SPOON | ][ JCRREL BARREL
BACKFILL TYPE [JllsenToNTE [peacrave.  [[[JsLoucn [a-JorouT L JoRILL cutings [2]sAND
WPERCENT GRAVELW |
L = 00 & & 5 |F
k) oy @IONIZABLE VAPOURS @ ® PERCENT SAND =
£ E g2 SOIL 120 240 360 480 2 4 & 8 %:_{c 5
= - %) APERCENT SLT OR FINESA. = 3| &
gEZ|7|2 DESCRIPTION wre u | AEVEERG B9
= 2 . . | # PERCENT (LAY @ 2 | o
12 24 36 48 | 20 40 60 8 |™
[ 00 GRAVEL & SAND (FILL) — some silt, sub N D I
_ | angular particles, dry, brown L 101.0
i SILT (FILL) — sandy, fine grained, dry, .
s greyish brown, no hydrocarbon odour L
| l 18 -
10 CLAY & SILT (TILL) — trace of sand, low [
i plastic, dry, dark grey, no | 1000
L hydrocarbon odour L
Bl R — slight hydrocarbon odour i
I END OF BOREHOLE @ 2.1 m | 00
5 Note: Elevation referenced to Control L
N point CPQ1 (Property pin) on Site plan _
- 30 -
[ -—98.0
— 4.0 -
I —97.0
:50 I i
' : : LOGGED BY: CPC_ [COMPLETION DEPTH: 2.0 m
EBA Engineering Consultants Ltd. [z ov ow COMPLETE: 98/09/14
Whitehorse, Yukon Page 1 of 1

93,0576 O&587M (PIDA)



PHASE Ill ESA CLIENT: DIAND BOREHOLE NO:  13537—BH14
ALCAN FUELS DRILL: CME 750 c/w HOLLOW STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738243 E362118 ELEVATION: 100.9 m
SAMPLE TYPE  [loRas svPLE [/]NO RECOVERY  [>X]STANDARD FEN. E575 mm SpooN  [JT]CRREL BARREL
BACKFILL TYPE JJsentonte [JreacraveL  [[[]JsLoucH [a-JorouT DJoRLL cutmngs — F]san
W PERGENT GRAVEL mi
e = 0«0 B & B | g
E &g @ SOIT, SIONIZABLE VAPOURS @ ® PERCENT SAND @ = | =
?_5/ wl 2 c(h:: > 120 240 360 480 20 40 6> 8 = E 5
. > A PERCENT SILT OR FINES = =
&EZl |z DESCRIPTION FUSTE  ME ) T w0 e 2| S
& 7 b . = @ PERCENT CLAY® 2 | o
00 H 12 H 2.4 H 5.6 H 428 H B 20 H 4,0 H 60 H 80 B —

GRAVEL & SAND (FILL) - some silt, sub

\  anqular particles, dry, brown

SILT (FILL) — some sand, fine grained,
dry, black

lllllllll

100.0

20

Il

- organic layer, spruce needles,
L strong hydrocarbon odour

<0
B
<

20 CLAY & SILT (TILL) — trace of sand, low
plastic, dry, greyish brown, some
hydrocarban adour

. 980 I
:_3'0 — — moist, slight hydrocarbon odour :
:_ B ~ dense drilling _— l
i 97,0
— 40 - l
L 52 - slight hydrocarbon odour, no odour
i after 4.6 m X .
N — 96.0
50 .
- 50 — 950 I
F ] END OF BOREHOLE @ 6.3 m 8
- = Note: Elevation referenced to Control -
- point CPO1 (Property pin) on Site plan a I
- 940
N 93,0 l
80 -
: : LOGGED éY:SCPEC — E :COEMPELE%IOIE\I DEEP;TH:E 6.3 m l
EBA Engineering Consultants Ltd.  |[wam svom COMPLETE: 98/09/15
Whitehorse, Yukon Page 1 of 1 '

93705716 10:14A4 (P0G}




PHASE Il ESA CLIENT: DIAND BOREHOLE NO:  13537—-BH15
ALCAN FUELS DRILL: CME 750 c/w HOLLOW STEM PROJECT NO: 0201-98—-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738245 £362122 ELEVATION: 100.99 m
SaMPLE YPE R8s sawPLe [ ]NO RECOVERY  [X]STANDARD FEN, Eg75 mm srooN ] JCRREL BARREL
BACKFILL TYPE [Ilfsentonte [Jreacrave  [[][JsLoucH [¢-JerRouT CJ0RILL cUTINGS  [=7]5aND
MPERCENT CRAVELW |
= S @ I0NIZABLE VAPOUR X 540 Soe = | £
s = a! N URS & PERCENT SAND Z | =
EF 2 SHP= SOIL 120 240 360 480 2 40 6 & %g 5
2 23| 8|» PERCENT SILT OR FINESA = | =
gEZ| 7|2 DESCRIPTION e ue | AFOGUERGE 55 5
& 2 * . * SPERCENT CAT® |2 |
12 24 36 48 | 20 40 80 8 |™
| 00 GRAVEL & SAND (FILL) — some silt, sub R o I
i |___anqular particles, dry, brown T i
i SILT (FILL) — some sand & gravel, sub L
s angular particles, dry, brownish P -
;_ 1.0 —100.0
I CLAY & SILT (TILL) - trace of sand & I
N gravel, low plastic, damp, grey, N
i slight hydrocarbon odour -
- H2 B
[ o] END OF BOREHOLE @ 1.9 m o000
N Note: L
| — Elevation referenced to Contral -
5 point CPQ1 (Property pin) on Site plon -
s — A piece of scape metal was drilled Pl -
— up drilled of hole, depth ~
- undetermined. P I
[ <o —98.0
:_.4_0 - 97.0
[ s b T
s : LOGGED BY; CPx COMPLETION DEPTH: 1.9 m
EBA Engineering Consultants Itd.  [emem e om COMPLETE: 98,/09/15
Whitehorse, Yukon Page 1 of |

§3/057T5 V-06AM (PIDA)




PHASE Il ESA CLENT: DIAND BOREHOLE NO: 13537—BH16
ALCAN FUELS DRILL: CME 750 ¢/w HOLLOW STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738247 E362120 ELEVATION: 100.97 m
SAMPLE TYPE ~ [lfors saPe [ 7]No RecovEry STANDARD PEN. 75 mm SPOON [ [] |CRREL BARREL
BACKFILL TYPE [entonne [~JPeacraveL  [[][JsLoveH a-JoROUT PJ0RILL cuttings FoJsanD
T — B PERCENT CRAVELM |
— & =] oo 0 4 60 & |5 |
o IZABLE VAPOURS @ PERCENT =z | =
= ; 2182 SOIL 120 240 360 480 Y Ed Z
s AQ PERCENT SILT OR FINES & |= | =
g 527 |3 DESCRIPTION Il el il =
% 2 = LA # PERCENT (LAY ¢ 2 |
A2 2 6 48 | 20 40 60 8 |=
- 00 GRAVEL & SAND - some silt, sub angular S DR N A A -
i |\ particles, dry, brown -
_ SILT (FILL) — some sand & gravel, sub - “
i anqular particles, dry, brownish C
i grey C
1.0 _—100.0.
- CLAY & SILT (TILL) - trace of sand & r
- gravel, low plastic, damp, grey, r
[ slight hydrocarbon odour -
- — — dense, stiffer drilling L I
" 9g —99.0
:_ L] - easier drilling :_
= :—gs.ol
- ~ hard drilling - I
— 4.0 - easier drilling — 970
[ - more gravel, no hydrocarbon odour - ’l
[ 50 — 960 “
=X -
— 6.0 05,0
- END OF BOREHOLE @ 6.0 m C I
- Note: Elevation referenced to Control r
[ point CPO1 (Property pin) on Site plan - I
70 940
- 80 930 I
S LOGGED BY: CPC__ [COMPLETION DEPTH: 6.0 I
EBA Engineering Consultants Ltd.  rgwmsvow COMPLETE: 98/09/15
Whitehorse, Yukon Page 1 of |
9370%,/05 10:03AM (PIDG) '




PHASE Il ESA CLIENT: DIAND BOREHOLE NO:  13537—BH17
l ALCAN FUELS DRILL: CME 750 ¢/w HOLLOW STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738250 E362117 ELEVATION: 101.04 m
I SAMPLE TYPE ~ [MorB SAWPLE [ /INO RECOVERY  XISTANDARD PEN. =75 mm SFOON [1[JcRREL BARREL
BACKFILL TYPE [fsentone [JPeacraeL  [[[]]sLoucH [s-JerouT DR curings 2 Jsano
WPERCENT GRAVELW |
L = 0 4 & & |5 | F
= = o ©|ONIZABLE VAPOURS @ PERCENT SAND Z | =
I EF 2 Q= SOIL 120 240 360 480 20 40 50 8 %;—-_g 5
2233 | PERCENT SILT OR FINES & 1= &|
EEZ 72 DESCRIPTION wie w e | AFEGIERG B8
l = 2 — . — # PERCENT CLAY# 2 | o
12 74 36 48 | 20 40 60 8 [T
- 00 GRAVEL & SAND (FILL) - some silt, sub I T 101.0
- anqular particles, dry, greyish brown C
l - CLAY & SILT (FILL) - some sand, fine C
- grained, dry, greyish brown C
j - [CLAY % SILT L) some sand, darmp, 1000
- brownish grey C
' L H2% — very dense, very slight hydrocarbon C
- odour C
,_2‘0 TQQ.O
l 30 | | — 980
L B SAND & GRAVEL (TILL) - some silt, well C
a graded, dry, grey, hydracarbon C
l L odour -
l ;.4’0 ~ grindy drilling, gravel layer 5‘970
:_ — 26 :_
l 50 — 960
C 0 — very slight hydrocarbon odour " 950
5 — 27 i
L [ END OF BOREHOLE @ 6.3 m -
n Note: Elevation referenced to Control C
I X point CPO1 (Property pin) on Site plan ¥
70 940
l [ 80 — 930
i —— T T TR e
EBA Engineering Consultants Ltd. e o om COMPLETE: 98/09/15
Whitehorse, Yukon Page 1 of 1
l 997067[}6 1B:0944 iPlDﬂ)




PHASE il ESA

CLIENT: DIAND

BOREHOLE NO:

13537-BH18

ALCAN FUELS

DRILL: CME 750 ¢/w HOLLOW STEM

PROJECT NO: 0201-98-13537

HAINES JUNCTION, YT

UTM ZONE: 8 N6738242 £362114

ELEVATION: 100.89 m

SAMPLE TYPE SR8 SwPLE [N RECOVERY _ [ISTANDARD PEN. 375 rm SP0ON [ JLJCRREL BARREL
BACKFILL TYPE [Jfsentonme [JpeacraeL  [[]]JsLoueH [i-JeRour PoRiL curines F]sann
1 W PERCENT GRAVEL =
e = 0 4 0 & 5T
S [=lo o) SOIL # [ONIZABLE VAPDURS & ® PERCENT SAND @ Z | =
F lu z QS 120 240 360 480 20 40 60 & |=« 5
£ 14 Q& APERCENT SILT OR FINES A |2 5| 5
gEz "= DESCRIPTION Al 1 i~ = =
) % e # PERCENT CLAY %, i
12 24 36 48 0 4 6 & =
- 00 GRAVEL (FILL) - sandy, some silt, sub— I N Lo g
s \ angular particles, dry, brown -
- CLAY & SILT (FILL) - some gravel & sand, .
C damp, grey, some hydrocarbon odour 1000
1.0 : . .
n - wood particles, black soil -
- CLAY & SILT (TILL) - some gravel & sand, -~
C damp, brownish grey, some hydrocarbon -
E 50 odour —99.0
5—30 a " 480
C T H s — trace to some gravel & sand, damp to C
L moist, slight hydrocarbon odour -
F 970
4.0 C
- E 29 = gravels, 40 mm in diameter, sub— -
: ] anqular particles —96.0
5.0 - -
- — slow smooth drilling, some C
- hydrocarbon odour ~
- " 50
6.0 = r
o —1 30 -
- ~ g4
— 7.0 .
S — organics, wood, fibres, possibly a -
P tree, slight hydrocarbon odour 930
- ~ very slow hard drilling, no n
: hydrocarbon odour -
q END OF BOREHOLE @ 8.5 m g
- Note: Elevation referenced to Control — 920
%0 point CPO1 (Property pin) on Site plan -
: F 910
— 10.0 -
E 1.0 —90.0

EBA Engineering Consultants Ltd.

Whitehorse, Yukon

LOGGED BY: CPC

COMPLETION DEPTH: 85 m

REVIEWED BY: DuwW

COMPLETE: 98/09/15

Page 1 of 1

39,705/06 0.0 (G




I PHASE Ill ESA CLIENT: DIAND BOREHOLE NO:  13537—BH19
ALCAN FUELS DRILL: CME 750 c/w HOLLOW STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738250 E362105 ELEVATION: 101.11 m
I SAMPLE TYPE  [IcR48 SaWPLE  [/]NO RECOVERY  [XSTANDARD FEN. |75 ram SPOON [ [[CRREL BARREL
BACKFILL TYPE [llBeNTONITE [Jpeacravel  [[]]stoueH [a-JoroUT /JORILL CUTTINGS ~ [-J5AND
T B PERCENT GRAVELE |-
l =& 2 ONIZABLE VAPOURS @ errarame e | £
> @ ONIZABLE V, PERCENT SAND < | =
\E/ " E SRP= SOIL 120 240 360 480 20 40 8 8 %g 5
£ |y 2|5 APERCENTSITOR FINESa [ 8| =2
SEZ |2 DESCRIPTION we we | AEERIEREL 153 5
l = 2 | * . @ PERCENT CLAY ¢ 2 | o
12 24 36 48 | 20 40 60 8 [T
[ 00 GRAVEL (FILL) - sandy, some silt, sub— S —101.0
- \___rounded particles, damp, brown C
l o SILT (FILL) — some gravel & sand, damp, C
[ brown _‘
. —1000
I L B CLAY & SILT (TILL) - trace of sand & -
- — gravel, dense, damp, grey, strong -
920 hydrocarbon odour C
' - _.—'99.0
l 30 | . -
- =) = some gravel, trace of sand, moist, — 98.0
I - — grey, slight hydrocarbon odour -
' 40 — 970
T = - gravelly, moist, grey, no -
I - — hydrocarbon odour i
— 5.0 — grindy drilling " 060
l - — smooth drilling -
[ 60 {= -
l [ =53 — 959
L END OF BOREHOLE @ 6.3 m -
I a Note: Elevation referenced to Contol point -
X CPO1 (Property pin) on Site plan I
I —7.0 940
l 8.0 930
i —— T 3 O T N ST
EBA Engineering Consultants Ltd.  zweve o om COMPLETE: 98,/09/16
Whitehorse, Yukon Page 1 of 1
l 93705716 10:09AM (PIDE)




PHASE Il ESA CLIENT: DIAND BOREHOLE NO:  13537—-BH20
ALCAN FUELS DRILL: CME 750 ¢/w HOLLOW STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738255 E362097 ELEVATION: 101.29 m
SAMPLE TYPE  [fcRaB SawPLE [/]NO RECOVERY DXstanparo PEN. 575 mm SPooN [[JCRREL BARREL
BACKFILL TYPE [JseNToNTE [-lPeacraveL  [][stoueH [a-Jerour [JoriL cutives Jsanp
T W PERCENT GRAVEL m =
P = 0 40 60 8 |5 | T
== o SOIL, @IONIZABLE VAPOURS @ ® PERCENT SAND @ Z | =
E w82 120 240 360 480 20 40 60 8 |= = &
B > APERCENT SILT OR FINES & 1= S| &
I DESCRIPTION usic WS Lun| Ty | S
v % ' . l # PERCENT CLAY 2 | o
2 2t 36 4 | 20 40 6 8 |=
- 00 GRAVEL (FILL) - sandy, some silt, sub— B
- rounded particles, dry, brown L1019
- SILT (FILL) — some sand & gravel, damp, -
. brown -
1.0 "
- H» CLAY & SILT (TILL) — some gravel, trace of :
2_20 | sand, dense, damp, grey, some E
- hydrocarbon odour -
5 —99.0
:—3,0 — e . :_
- —] 36 — thin fine sand layers, moist, r
E [ med—dense, strong hydrocarbon odour :_98‘0
n — smaoth drilling C
— 4.0 :
- —97.0
- Hw 3
5.0 -
- —96.0
— 6.0 = -
: — 38 = some hydrocarbon odour oo
5—7.0 E 39 —
F C 940
- Ha — grindy drilling — cobble C
- ] - some sand, damp, brownish grey -
- 8.0 C
=Y C 930
N - sand & gravelly, damp, brownish .
: grey, slight hydrocarbon odour -
9 E e L~ no hydrocarbon odour - 020
: END OF BOREHOLE @ 9.2 m E e
3 Note: Used 1 bag of bentonite to plug C
- bottom of hole 3
- 100 Elevation referenced to Control point CPD1 -
- (Property pin) on Site plan 910
E 1.0 o

EBA Engineering Consultants Ltd.

Whitehorse, Yukon

[OGGED BY: CPC_

.C(;MP:LEfIOI:\l D:EP:TH:: 9.2 m

REVIEWED BY: DJW

COMPLETE: 98/09/16

Page 1 of 1

9805706 08:00AM (P10}

I I N BN N BN BN B BN T BN B



PHASE il ESA CLIENT: DIAND BOREHOLE NO:  13537—BHZ 1
ALCAN FUELS DRILL: CME 750 ¢/w HOLLOW STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738262 E362101 ELEVATION: 101.31 m
SAMPLE TYPE  [loRe SAVPLE [ /JNO RECOVERY  XSTANDARD PEN. 375 mm SPOON | [[JORREL BARREL
BACKFILL TYPE [JllBenvoNE [.lreacravet  [[[]JsLoucH [a-Jerour LJ0RLL curings — []sanp
B PERCENT CRAVELM |
= Hg 3 4 |ONIZABLE VAPOURS CerraTaie 2 | £
o ol PERCENT SAND =
\E/ " i Q= SOIL 120 240 360 480 2 0 e B %,‘E 5
2 238 |» APERCENTSIT OR FINES & |Z 8| T
FEZ 7|2 DESCRIPTION e e | AFESTERGL (53 5
= 2 | . . @ PERCENT CLAY ¢ 2 | =
12 24 36 48 | 20 40 6 8 |=
- 00 GRAVEL (FILL) ~ sandy, some silt, sub— N
" | rounded particles, dry, brown 1010
[~ SILT (FILL) - some sand, fine grained, C
Z damp, greyish brown C
1.0
1000
= CLAY & SILT (TILL) - some sand & gravel, -
- — med-dense, damp, grey, no hydrocarbon —
20 odour C
— 990
350 = . -
- —1 43 = fine sand lenses 50 mm apart, some -
- — hydrocarbon odour — 980
40
X — 970
. ~ no more sand lenses, no hydrocarbon -
[ — odour L
- 50 §
— 960
60 b
N — 44 L
I == — 950
- END OF BOREHOLE @ 6.3 m r
- Note: Elevation referenced to Control -
¥ point CPO1 (Property pin) on Site plan -
7.0 N
¥ — 940
60
: T O S S T 5—930
: : LOGGED BY: CPC__ COMPLETION DEPTH: 6.3 m
EBA Engineering Consultants Ltd. ke ey ow COMPLETE: 98/09/16
Whitehorse, Yukon Page 1 of 1

9705706 00:00A4 (Fi0G)



PHASE Il ESA CLIENT: DIAND BOREHOLE NO: 1 353/—BH27
ALCAN FUELS DRILL: CME 750 ¢/w HOLLOW STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738263 £362113 ELEVATION: 101.26 m
SAMPLE TYPE  [lores sawPie [7]N0 RecovERY D}ISTaNDARD PEN. 375 mm SPOON [ ][ JCRREL BARREL
BACKFILL TYPE [sentonTe [JPeacravel  [[][IsLoueH [s-J6rour [ JORILL CUTINGS [-J5AND
PERCENT GRAVEL
o = 2 w0 w8 B o
e =l e ) SOIL 4 |ONZABLE VAPOURS @ ® PERCENT SAND ® Z | =
< i 2 5,5- 120 240 360 480 20 40 6 8 >« B
== 7, APERCENT SILT OR FINES & |= 58| =
£8=2|"|2|  DESCRIPTION  [mwm w uw| s 35 <
& 73] = * — @ PERCENT (LAY @ 2 | o
12 2% 36 48 | 20 40 60 8 =
- 00 GRAVEL (FILL) ~ sandy, some silt, sub- -
- rounded particles, dry, brown A A - —101.0
I SILT (FILL) — some sand & gravel, domp, a2
- greyish brown N
_—'1.0 -
: 1000
. CLAY & SILT (TILL) - some sand, trace of
: — gravel, damp, grey, slight hydrocarbon -
90 odour : r
N 990
30 = ;.
K = some gravel, moist, med—dense, C
s slight hydrocarbon odour 980
40
i —97.0
i — :
=T s
50
X — 960
— 60 = C
[ — 47 L
B — - 95.0
- END OF BOREHOLE @ 6.3 m C
: Note: Elevation referenced to Control C
- point CPQ1 (Property pin) on Site plan -
70 -
- 940
- 8.0 I
i | Fwe
' : [OGGED BY: CPC_ . [COVPLETION DEPT: 6.3 m
EBA Engineering Consultants Ltd.  emmeron COMPLETE: 98/09/16
Whitehorse, Yukon Page 1 of 1

9870506 03:01AM (PI0E)




PHASE Il ESA CLIENT: DIAND BOREHOLE NO:  13537-BH23
ALCAN FUELS DRILL: CME 750 ¢/w HOLLOW STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738256 E362110 ELEVATION: 101.14 m
savPLE TYPE [lfors saeie N0 Recovery D<JsTanDARD PEN. 75 mm SPOON [ [ JCRREL BARREL
BACKFILL TYPE [Jsentonte [Jpeacravet  [[]TJsLoveH [i-J6RouT DRI oumiGs [2JsanD
1 WPERCENT CRAVELM |
L = 0 % 0 8 S |7
= @ # [ONIZABLE VAPOURS & PERCENT SAND Z | >
\E/ E 2 Q= SOIL 120 240 360 480 P %g 5
2RS35 | APERCENT SILT OR FINES A (= 5| %
EEE|"|2 DESCRIPTION we we | APELUEEL 58
& 73] I — !  PERCENT CLAY ¢ 2 | @
2 2% 36 48 | 20 40 60 8 =
- 00 GRAVEL (FILL) ~— sandy, some silt, sub— S L 1010
5 \ rounded particles, dry, brown C
- SILT (FILL) — some sand, damp, greyish -
C brown r
1.0 C
C _—100.0
= ~ layer of organics, wood chips, -
2.0 . _ black, some hydrocarbon odour _ _ _ _ _ C
- SILT (TILL) ~ some sand, damp, qreyish —
- brown C
=P CLAY & SILT (TILL) - some sand & gravel, ~ 080
N ] med—dense, wet, grey, strong C
: hydrocarbon odour -
40 ;97.0
S - moist, some hydrocarbon odour ~
;_5'0 ;—96.0
:— 60 = . E
- — 49 - slight hydrocarbon odour — 850
- -
:*7'0 940
n = 50 r
- ] SILT - some sand, dense, damp, o
8.0 \ brownish grey, no hydrocarbon odour C 050
- END OF BOREHOLE @ 7.7 m - 3
- Note: Used 1 bag of bentonite to plug C
- bottom of hole -
90 Elevation referenced to Control point CPO1 -
F (Property pin) on Site plan 920
;—10.0 =910
L LO(éGEgD BY CPC COMPLETION DEPTH 1.7 :
. . s v lhdm
EBA Engineering Consultants Ltd. e o ow COMPLETE: 98,/00/17
Whitehorse, Yukon Page t of 1

9975576 00017 (PIOT0)




PHASE Il ESA CLIENT: DIAND BOREHOLE NO:  13537—BH?4
ALCAN FUELS DRILL: CME 750 ¢/w HOLLOW STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738256 E362104 ELEVATION: 101.25 m
SAMPLE TYPE [lloRa8 SAVPLE [ 7]NO RECOVERY  [D<JSTANDARD PEN. 75 ram SFOON [TTJCRREL BARREL
BACKFILL TYPE [Jfsentonme [eeacraeL  [TJstoucH a-Jorour LJ0RiLL cuttives — []sano

T B PERCENT GRAVEL mt -

Lo = 20 40 6 & & |
= [Ele R SOIL @ ONIZABLE VAPOURS 4 ® PERCENT SAND @ = | £
< |5 z 2 % 120 240 350 480 040 80 & =< 5
< |4 2 APERCENT SILT OR FINES 8. (= & 2
g1g2|” |2 DESCRIPTION e ke | APELSIETEL 25 5

= [ | . » # PERCENT (LAY ¢ 2 | @

2 24 36 48 | 20 40 & & T
| 00 GRAVEL (FILL) — sandy, some silt, dry, A A A C
- \__ brown —101.0
[ SILT (FILL) — some sand, trace of gravel, r
A damp, brownish grey r
1.0
- 1000
- CLAY & SILT (TILL) - some gravel, trace of C
- sand, domp, grey N
—20 -
- 990
30 = 4 C
- — 51 - moist, dense, strong hydrocarbon i
- = odour 980
:— = grindy drilling -
40 L
. ~ smooth drilling —97.0
50 -
¥ — 960
5'—6.0 == N
L — 950
:—70 -
- — very hard grindy drilling C
[ \ - refusal, very large boulder 940
[ END OF BOREHOLE @ 7.2 m -
[ Note: -
- - Elevation referenced to Contral r
— 80 point CPO1 (Property pin) on Site plan .
- — A plastic bottle was drilled up side 930
- of hole, depth undetermined i
. . C l t t Lt d COMPLETION DEPTH: 7.2 m
EBA Engineering Consultants Ltd. [ ov om COMPLETE: 98/09/17
Whitehorse, Yukon Page 1 of 1

§4,/55/15 09077 (PDE)




PHASE {ll ESA CLIENT: DIAND BOREHOLE NO:  13537-BH25
ALCAN FUELS DRILL: CME 750 ¢/w HOLLOW STEM PROJECT NO: 0201-98-13537
HAINES JUNCTION, YT UTM ZONE: 8 N6738256 £362102 ELEVATION: 101.25 m
StPLE TYPE [lforsawee N0 RECOVERY  DXSTANDARD PEN. 375 mm SFOON | ]| JCRREL BARREL
BACKFILL TYPE [llfentonre [-Jpeacravel  [[[[JstoueH [a-JorouT UORILL CUTINGS  [-]sAND
N M PERCENT GRAVEL m -
= g ©[ONIZABLE VAPOURS @ x PE;gENTgAQN L2 | E
o ® D = —_
EE/ " 1812 SOIL 120 240 360 480 2w w0 w |5 = &
2 |2 Rz PERCENT SILT OR FINES & |= &| =
EEE|7 |2 DESCRIPTION o we e | AFUEMEREL 55 5
A o ’ . i # PERCENT CLAY# 2 | o
2 24 36 48 040 60 8 =
F 00 DRILLED DOWN TO 9.0 m STARTED SAMPLING R R é E 1010
- THERE bbb b
ol 3
- F-100.0
20 3
- - 99.0
Y N N W -
s F-98.0
07 T Y O O S0 O A W O W 3
g —97.0
f_. so | 1 1 0 0 e E
2 - 960
E_. so | | 1 1 1 e bbb b e, é
- - 950
-+ é
- 940
_:_—-8.0 d g
[~ —93.0
= SILT (TILL) — sand & gravelly, dense, Ea20
- damp, brownish grey, slight |4 -
- = 53 hydrocarbon odour o
— ]D 0 ; ............................ E
- 910
S = T e e e S e A :
E 110 ™ — sand lens ;, some gravel, trace of [t i i s
E — 55 silt, fine to medium grained, very E 90.0
- dense, brown, some hydrocarbon  edeededesdedent st e g e c
E__ 12.0 = odour i E_
E 58 - some sand & gravel, very dense, 890
- dry, brown, no hydrocarbon odour  fleiebeedebee bbb e din b bl C
- END OF BOREHOLE @ 123 m | @ & @ bbb o b | b d =
130 Note: Used 3 bags of bentonite to plug F_g80
- bottom of hole ~LLELE R G R e :
- Elevation referenced to Control point CPO1 -
- 14.0 (Property pin) on Site plan [ - I .
i : : ' [OGGED B 0P TCOMPLETION DEPTH: 123 m
EBA Engineering Consultants Ltd.  Rreveweer ow COMPLETE: 96,/00/17
Whitehorse, Yukon Page 1 of 1
%mmq)







APPENDIX B

Raw Data Tables
Enviro*Test Chemical Analysis Report

Norwest Labs Chemical Analysis Reports




Raw Data Table Page 1
All results presented in ppm unless otherwise stated
- o] 3]
- EG EOS
> 3d 3
E; - E 20 29
@ O [ R [
- = " ° sg Lg oo
& S € = = S £ 6 ) T S
r z g = E £ B N £e 3€ 3¢
238 ¢ g g2 3 § 't & : g 3 3§ 3%
22 a £ = £ o Qo o @ 2 c = 0 e e &8
SE 5 & 5 § o ¢ § 3 2 2 33 £3 &3
mz @ a c o T i} o0 = ] P s S 1 i S 1
CCMVE 5 0.8 20 17 -- - --
CSR 0.04 2.5 7 20 200 2000 5000
BHO1 1 1.3-1.5 6738257 362104 176 --
2 2.0-2.2 6738257 362104 537 --
3 2.8-3.0 6738257 362104 715 -- 33 130 59 210 390 1100 72
4 3.8-4.0 6738257 362104 355 --
5 5.3-5.5 6738257 362104 610 --
6 6.2-6.4 6738257 362104 700 -- 21 150 43 220 440 5200 340
o|BHO2 7 1.3-1.56 6738262 362109 50 --
g 8 2.6-2.8 6738262 362109 625 -- 3.8 31 2.5 13 60 1500 130
z 9 4.3-4.5 6738262 362109 190 -- :
% BHO3 10 0.5-0.7 6738248 362118 399 --
w 11 1.3-1.5 6738248 362118 433 -- 2.6 9.5 4.2 31 47 20000 100
‘:’ 12 2.3-2.5 6738248 362118 125 -- 0.16 0.47 0.08 4.7 6.2 1700 <5
o 13 3.5-3.7 6738248 362118 105 --
g 14 4.5-4.7 6738248 362118 130 -~
15 6.5-5.7 6738248 362118 76 .-
BHO4 16 1.0-1.2 6738254 362103 330 -- .
17 1.7-1.9 6738254 362103 955 -~ 32 230 83 330 640 1500 10
18 2.5-2.7 6738254 362103 676 --
19 3.4-3.6 6738254 362103 953 -
20 5.3-5.5 6738254 362103 876 -- 1.4 10 3.7 21 36 160 28




Raw Data Table Page 2
All results presented in ppm unless otherwise stated
£ § € §
3 32 3a
2 - E 2o Lo
o @ o o
2 a - ® S @ [« o o
] g E = o) = £6 woe %6
< z = - E £ =4 Y S 25 2 a
Sy 2 £ =2 5§ & 2 o & 4 5% 3% 8%
°3 g < £ 2 & 3 5 & 2 ¢ 28 g8 g8
25 s 8 0§ 0% o : 5 3 F g 53 f3 £
az @ o c o o u 0 [ 17] < > I w I wI
oovE 5 0.8 20 17 -- - -
C3R 0.04 2.5 7 20 200 2000 5000
BHO05 1 1.0-1.3 6738245 362122 16 <250 ND 0.19 ND ‘ND ND ND ND
2 3.0-3.3 6738245 362122 6.5 <250
BHO6 3 1.0-1.3 6738253 362116 46 -- ND ND ND ND 3.7 150 ND
4 2.5-2.8 6738253 362116 27.7 <250
BHO7 5 1.0-1.3 6738245 362116 975 --
6 2.0-2.2 6738245 362116 595 >1250
7 3.7-3.9 6738245 362116 292 -- ND ND 0.16 0.53 12 550 44
BH0O8 8 2.2-2.4 6738249 362112 85 <250 .
9 3.5-3.6 6738249 362112 140 -- ND ND ND 0.1 1.6 ND ND
BH09 10 0.7-1.0 6738246 362111 34 .-
11 1.0-1.3 6738246 362111 103 -- ND ND ND ND ND ND ND
BH10 12 1.0-1.2 6738253 362101 150 >1250
13 2.5-2.8 6738253 362101 395 >1250 45 190 38 246 ND 2200 220
é‘ BH11 14 1.0-1.1 6738261 362104 250 >1250
0 15 2.5-2.7 6738261 362104 251 >1250
Z|BH12 16 1.2-1.3 6738265 362110 160 <250
5’:) 17 2.0-2.1 6738265 362110 147 --
WiBH13 18 0.7-0.9 6738261 362114 44 .-
(: 19 2.0-2.1 6738261 362114 240 <250
Z1BH14 20 1.6-1.7 6738243 362118 -- .-
i 21 4.5-4.6 6738243 362118 46 <250
BH15 22 1.7-1.8 6738245 362122 51 --
BH16 23 5.8-5.9 6738247 362120 14 --
BH17 24 1.6-1.7 6738250 362117 66 --
25 3.1-3.2 6738250 362117 30 <250
26 4.5-4.6 6738250 362117 11 <250
27 6.0-6.3 6738250 362117 273 --
BH18 28 3.0-3.3 6738242 362114 46 --
29 4.5-48 6738242 362114 49 <250
30 6.0-6.3 6738242 362114 58 --
BH19 31 1.5-1.8 6738250 362105 1300 --
32 3.0-83.3 6738250 362105 298 <250
34 4.5-4.8 6738250 362105 82 <250
33 6.0-6.4 6738250 362105 35 --
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S 2 = ]
g 23 23
. g £G6 20
[ [ o o
© el ) o o o o
5 5 E £ & g 55 55 w5
h=] «
35 2 = 2 o 3 O 2 o 3 8 o8 £8 83§
§2 & £ £ £ < g g s £ £ & gsg §s
s5 5 8 5 2 9 g g S £ £ 33 3% &3
8z O a] 2 ® T (@ @ L i X _S¥f dFf &F
OCVE 5 0.8 20 17 .- - --
CR 0.04 2.5 7 20 200 2000 5000
BH20 35 1.5-1.8 6738255 362097 220 -
36 3.0-3.3 6738255 362097 920 -- ND 0.19 5.5 37 2100 ND
37 4.5-4.8 6738255 362097 200 --
38 6.0-6.4 6738255 362097 390 -- ND ND  0.12 0.94 95 340 ND
39 6.7-7.2 6738255 362097 190 --
40 7.5-7.7 6738255 362097 550 >1250
41 8.2-8.5 6738255 362097 300 -- ND ND ND ND 1.6 32 ND
g 42 9.0-9.2 6738255 362097 30 <250 ND ND ND ND 2.1 ND ND
v|BH21 43 3.0-3.3 6738262 362101 114 -- ND ND ND  0.07 2.9 450 44
= 44 6.0-6.3 6738262 362101 24 -- ND ND ND ND ND ND ND
x|BH22 45 3.0-3.3 6738263 362113 45 >250,<1250 ND ND ND  0.06 1 75 ND
u 46 4.5-4.8 6738263 362113 24 --
D 47 6.0-6.3 6738263 362113 16 <250 :
@g|BH23 48 3.0-3.3 6738256 362110 2000 -- 23 120 27 150 ND 35000 3500
£ 49 6.0-6.3 6738256 362110 320 -- 0.25 0.52 0.11 0.46 ND 170 ND
50 7.5-7.7 6738256 362110 30 - ND ND ND  0.05 ND 11 ND
BH24 51 3.0-3.3 6738256 362104 850 --
57 6.0-6.4 6738256 362104 1650 --
BH25 52 9.0-9.3 6738256 362102 178 -
53 9.7-10.1 6738256 362102 115 <250 ]
54 10.5-10.9 6738256 362102 450 -- ND ND 011 0,91 7.3 4800 380
55 11.2-11.4 6738256 362102 140 -- ND ND ND  0.08 ND 210 18
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)
. EG Eo
2 E 82 ©5
< 5 3 52 359
5O E =z B 2 £E 38 58
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Ehﬁé;‘g%gmwﬁwgééﬁéﬁ
28 2 = £ g & 2 $ § £ ¢ £8 §8 %3
£S5 5§ & 5 g o ¢ 5 3 £ 2 33 £3 £z
mz @ [a c P o ] o [ i = >I w I wT
OCNVE 5 0.8 20 17 -- -- --
CR 0.04 2.5 7 20 200 2000 5000
HAO1 i 1.6-1.7 6738254 362100 160 >125,<625
TPO1 0.4-0.5 6738257 362104 535 >125,<625 4.3 190 96 750 380 1800 140
HA02 0.5 6738254 362105 0 --
3 1.0-1.1 6738254 362105 51 <25
1.5 6738254 362105 150 --
4 1.6-1.7 6738254 362105 100 >625
VPH 0.5 -- -- 810 --
HA03 5 0-1.1 6738259 362102 470 <25
6 1.5-1.6 6738259 362102 30 <25
TPO4 7 0.3 6738263 362112 7.4 <25
TPO5 8 0.3 6738259 362111 123 >625 ND 0.16 0.1 0.77 13 3000 240
TPO6 9 0.3 6738257 362112 2 --
_iTPO7 10 0.3 6738265 362108 0.8 --
§HA04 - -- 6738263 362112  -- --
© HAQ05  -- -- 6738259 362111 - -
: HA06 11 1.0-1.1 6738265 362108 65 <25
Clﬁ HAQ7 0.5 6738250 362114 21 --
o) 12 1.0-1.1 6738250 362114 15 <25 ND ND ND 0.47 13 150 37
2 19 1.2-1.3 6738250 362114 350 >125,<625
= 13 1.5-1.6 6738250 362114 15 >25,<125
B 1HA08 20 0.5 6738244 362120 157 »>125,<625 ND 0.04 0.06 0.81 15 3900 290
14 1.0-1.1 6738244 362120 150 --
15 1.6-1.7 6738244 362120 185 >125,<625
HA09 21 1.0-1.1 6738244 362112 115 >625 ND 0.09 0.1 0.9 9.4 420 100
- 1.2-1.3 6738244 362112 120 -
TPO8 -- 0.5 6738246 362118 355 --
TPO9 -- 0.5 6738244 362120 1.3 -
TP10 .- 0.5 6738251 362118 150 --
HA10 -- 1.0-1.1 6738242 362122 9 -
-- 1.0-1.1 6738242 362122 9 --
16 1.3-1.4 6738242 362122 40 <25
17 1.25-1.3 6738242 362122 - --
18 1.2-1.25 6738242 362122 -- -




.. Envirodest

LABORATORIES

A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED

Edsmontori (Main). -
9936 - 67 Avenue. -
Edmonton, AB
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Phong:  (403) 413:5227
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CHEMICAL ANALYSIS REPORT

FAS GAS OIL LTD DATE: June 24, 1998
236 4919 59 ST
RED DEER AB T4N 6C9

ATTN: SIM KOOPMANS

Lab Work Order #: E806640 Sampled By: DJW

Project Reference: NOT SUBMITTED Date Received: 06/15/98

Project P.O.#: 806650
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Saskatoon

124 Veterinary Road
Saskatoon, SK -
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Winnipeg

745 L.ogan Avende .
Winnipeg, MB :

REAS APPROVED BY:
Phone!  {204) 845-3705
Fac (204945763

\v4
Doug Johns
Project Manager

Thunder Bay Analytical

1081 Barton Street

Thunder Bay, ON

PTB5N3- :

Phone:  (807) 623-6463

Fax; (807) 623-7598
THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.

ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU REQUIRE
ADDITIONAL SAMPLE STORAGE TIME. )

<

CanadaWide Phone: - ACCREDITATIONS: STANDARDS COUNCIL OF CANADA (SCC), IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR
1-800-668-9878 ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL): FOR SPECIFIC TESTS AS REGISTERED BY THE
COUNCIL (EDMONTON, CALGARY)
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA): FOR INDUSTRIAL HYGIENE ANALYSIS (EDMONTON)
AGRICULTURE CANADA: UNDER THE CANADIAN FERTILIZER QUALITY ASSURANCE PROGRAM (SASKATOON}

Western Canada Fax:
1-800-286-7319
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LABID SAMPLE ID TEST DESCRIPTION

RESULT D.L. UNITS EXTRACTED ANALYZED BY
806640-01 13413 BH-1 #3
ample Type:SOIL
ollected:06/10/98
BTEX/VPH/LEPH/HEPH in Soil
% Moisture 18.6 0 % 06/18/98 THT
BTEX and VPH in Soil
Benzene 33 0.02 ug/g {ppm) 06/17/98 06/23/98 THT
Toluene 130 0.02 ug/g {ppm} 06/17/98 06/23/98 THT
Ethylbenzene 59 0.02 ug/g (ppm) 06/17/98 06/23/98 THT
Xylenes 210 0.02 ug/g (ppm) 06/17/98 06/23/98 THT
. Volatile Petroleum Hydrocarbon 390 0.5 ug/g (ppm} 06/17/98 06/23/98 THT
Heavy Extractables (Soil) 72 5 ug/g {ppm) 06/17/98 06/19/98 THT
Light Extractables {Soil) 1100 5 ug/g (ppm) 06/17/98 06/19/98 “THT
806640-02 13413 BH-1 #6
ample Type:SOIL
ollected:06/10/98
BTEX/VPH/LEPH/HEPH in Soil
% Moisture 12.1 0 % 06/18/98 THT
BTEX and VPH in Soll
Benzene 21 0.02 ug/g {(ppm) 06/17/98 06/22/98 THT
Toluene 150 0.02 ug/g (ppm) 06/17/98 06/22/98 THT
Ethylbenzene 43 0.02 ug/g (ppm} 06/17/98 06/22/98 THT
Xylenes 220 0.02 ug/g (ppm) 06/17/98 06/22/98 THT
Volatile Petroleum Hydrocarbon 440 0.5 ug/g (ppm) 06/17/98 06/22/98 THT
Heavy Extractables {Soil) 340 5 ug/g {(ppm) 06/16/98 06/20/98 CAH
Light Extractables {Soif) 5200 5 ug/g {ppm) 06/16/98 06/20/98 CAH
E806640-03 13413 BH-2 #2
ample Type:SOIL
ollected:06/10/98
BTEX/VPH/LEPH/HEPH in Soil
% Moisture 23.2 0 % 06/18/98 THT
BTEX and VPH in Soll
Benzene 3.8 0.02 ug/g (ppm) 06/17/98 06/22/98 THT
Toluene 31 0.02 ug/g {ppm) 06/17/98 06/22/98 THT
Ethylbenzene 2,5 0.02 ug/g (ppm) 06/17/98 06/22/98 THT
Xylenes 13 0.02 ug/g {(ppm) 06/17/98 06/22/98 THT
Volatile Petroleum Hydrocarbon 60 0.5 ug/g (ppm} 06/17/98 06/22/98 THT
Heavy Extractables {Soil} 130 5 ug/g (ppm) 06/16/98 06/18/98 THT
Light Extractables (Soil) 1500 5 ug/g (ppm) 06/16/98 06/18/98 THT
E806640-04 13413 BH-3 #2
Sample Type:SOIL
Collected:06/10/98
BTEX/VPH/LEPH/HEPH In Solt
% Moisture 21.6 0 % 06/18/98 THT
BTEX and VPH in Soll
Benzene 2.6 0.02 ug/g (ppm) 06/16/98 06/20/98 CAH
Toluene 9.5 0.02 ug/g (ppm) 06/16/98 06/20/98 CAH
Ethylbenzene 4.2 0.02 ug/g {(ppm) 06/16/98 06/20/98 CAH
Xylenes 31 0.02 ug/g {ppm) 06/16/98 06/20/98 CAH
Volatile Petroleum Hydrocarbon 47 0.5 ug/g (ppm) 06/16/98 06/20/98 CAH
Heavy Extractables (Soil) 100 5 ug/g (ppm) 06/16/98 06/18/98 THT
Light Extractables {Soil) 20000 5 ug/g {(ppm) 06/16/98 06/18/98 THT
EB06640-05 13413 BH-3 #3
Sample Ty(g:e:SOlL
Collected:06/10/98
. BTEX/VPH/LEPH/HEPH in Soll
% Moisture 211 0 % 06/18/98 THT
BTEX and VPH In Soll
Benzene 0.16 0.02 ug/g (ppm) 06/16/98 06/20/98 CAH
Toluene 0.47 0.02 ug/g {ppm) 06/16/98 06/20/98 CAH
Ethylbenzene 0.08 0.02 ug/g (ppm) 06/16/98 06/20/98 CAH
Xylenes 4.7 0.02 ug/g (ppm) 06/16/98 06/20/98 CAH
Volatile Petroleum Hydrocarbon 6.2 0.5 ug/g (ppm) 06/16/98 06/20/98 CAH
<5 5 ug/g (ppm} 06/16/98 06/18/98 THT
1700 5 ug/g (ppm) 06/16/98 06/18/98 THT

‘ Heavy Extractables (Soil)
‘ Light Extractables {Soil}
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LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED BY
E806640-06 13413 BH-4 #2
Sample Type:SOIL
Collected 6/10/98
BTEX/VPH/LEPH/HEPH in Soll
% Moisture 22.2 0 % 06/18/98 THT
BTEX and VPH in Soil
Benzene 32 0.02 ug/g (ppm} 06/16/98 06/23/98 MTL
Toluene 230 0.02 ug/g (ppm) 06/16/98 06/23/98 MTL
Ethylbenzene 83 0.02 ug/g {ppm) 06/16/98 06/23/98 MTL
Xylenes 330 0.02 ug/g (ppm) 06/16/98 06/23/98 MTL
Volatile Petroleum Hydrocarbon 640 0.5 ug/g {ppm) 06/16/98 06/23/98 MTL
Heavy Extractables (Soil) 10 5 ug/g (ppm) 06/16/98 06/19/98 THT
Light Extractables (Soil) 1500 5 ug/g (ppm) 06/16/98" 06/19/98 THT
E806640-07 13413 BH-4 #5
Sample Type:SOIL
Collected 6/10/98
BTEX/VPH/LEPH/HEPH in Soll
% Moisture 13.1 (o] % 06/18/98 THT
BTEX and VPH in Soil
Benzene 1.4 0.02 ug/g (ppm) 06/17/98 06/22/98 THT
Toluene 10 0.02 ug/g {ppm) 06/17/98 06/22/98 THT
Ethylbenzene 3.7 0.02 ug/g (ppm) 06/17/98 06/22/98 THT
Xylenes 21 0.02 ug/g {(ppm) 06/17/98 06/22/98 THT
Volatile Petroleum Hydrocarbon 36 0.5 ug/g (ppm) 06/17/98 06/22/98 THT
Heavy Extractables (Soil) 28 5 ug/g {ppm) 06/16/98 06/17/98 CAH
Light Extractables {Soil) 160 5 ug/g (ppm} 06/16/98 06/17/98 CAH
E806640-08 13413 BH-5 #2
Sample Type:SOIL
Collected 6/10/98
BTEX/VPH/LEPH/HEPH in Soil
% Moisture 22,5 0 % 06/18/98 CMSs
BTEX and VPH in Soil
Benzene < 0.02 0.02 ug/g (ppm) 06/16/98 06/20/98 CAH
Toluene 0.15 0.02 ug/g (ppm) 06/16/98 06/20/98 CAH
Ethylbenzene 0.08 0.02 ug/g {(ppm) 06/16/98 06/20/98 CAH
Xylenes 0.86 0.02 ug/g (ppm) 06/16/98 06/20/98 CAH
Volaule Petroleum Hydrocarbon 0.8 0.5 ug/g {(ppm) 06/16/98 06/20/98 CAH
Heavy Extractables {Soil) 12 5 ug/g {ppm) 06/16/98 06/17/98 CAH
Light Extractables {Soil) 53 '8 ug/g (ppm) 06/16/98 06/17/98 CAH
E806640-09 13413 BH-6 #1
Sample Type:SOIL
Collected 6/10/98
BTEXNPH/LEPHIHEPH in Soll
% Moistu 22.7 0 % 06/18/98 CMS
BTEX end VPH in Soll
Benzene < 0.02 0.02 ug/g {ppm} 06/16/98 - 06/20/98 CAH
Toluene 0.05 0.02 ug/g {ppm) 06/16/98 06/20/98 CAH
Ethylbenzene < 0.02 0.02 ug/g (ppm) 06/16/98 06/20/98 CAH
Xylenes 0.10 0.02 ug/g (ppm) 06/16/98 06/20/98 CAH
Volatlle Petroleum Hydrocarbon < 0.5 0.5 ug/g (ppm) 06/16/98 06/20/98 CAH
Heavy Extractables {Soil) <5 5 ug/g (ppm) 06/16/98 06/17/98 CAH
Light Extractables (Soil) <5 5 ug/g (ppm}) 06/16/98 06/17/98 CAH
N.D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT
THIS IS THE FINAL PAGE OF THE REPORT
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EX and VPH in Soil

Appendix A Test Methodologies

PREPARATION METHOD: Methanol extraction with purge and trap analysis.

l INSTRUMENTAL METHOD: GC/PID for BTEX.
GC/FID for VPH - summation of hydrocarbons from C5 to C9
carbon range and is calculated against mip-Xylenes.
NOTE: Results based upon dry weight.

I METHOD REFERENCE: Modified SW-846 USEPA Method 5030 and 8015/8020.
BTEX QC SUMMARY: Accuracy Precision
97% +/- 22%

NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation (RSD) of
fortifications made using certified standards (BTEX).

l Moisture

Preparation Method: Sample is oven dried at 105 degrees C
l Instrumental Method: Gravimetric analysis

Light Extractables (Soil)

PREPARATTION METHOD: Shake and sonication extraction with organic solvent

INSTRUMENTAL METHOD: GC/FID - summation of hydrocarbons from Cl0 to C18 carbon
range (excluding benzene, toluene, ethylbenzene, and
xylenes) and calculated against a calibrated n-decane
standard. Result is not corrected for PAH concentration.
NOTE: Results based upon dry weight.

I METHOD REFERENCE: Modified SW-846 USEPA Method 3550/3580 and 8000

'eavy Extractables (Soil)

PREPARATION METHOD: Shake and sonication extraction with organic solvent

range (excluding benzene, toluene, ethylbenzene, and
xylenes) and calculated against a calibrated n-eicosane
standard. Result is not corrected for PAH concentration.
NOTE: Results based upon dry weight.

I INSTRUMENTAL METHOD: GC/FID - summation of hydrocarbons from C19 to C32 carbon

METHOD REFERENCE: Modified SW-846 USEPA Method 3550/3580 and 8000

IS 1S THE LAST PAGE OF THE METHODOLOGY APPENDIX.




1JPS, Jet A~

Gas Ojl, Fuel Oil —~=

Heavy Dies?l et

CLIENT LD.: 13413BH-1#3 ok
Data File: c:\star\module16\maya307.run
Sample ID: E806640-01A-10
Injection Date: 06/19/98 05:38:52 AM
Instrument (Inj): GC 3600 SIDE A
Volts
o
1.0
0.75-
0.50 i i
0.25 J
0.00 LJW‘“ e S ,
2.5 '5.0 7.5 10.0 12.5 "150 Pl
- minutes
§ (=] — o ~ Ao [} (o] o< o0 [=] o
[] o RN — — — — — — ~ o o o
N (&) [ 8] @) (@) (&) (@] (&7 (8] (&} 0O O O O
Carbon # 3 4 - 5 [ 7 8 9 10 11 12 13 14 18 16 17 18 19 20 21 2 23 24 25 26 27 28 30
B.P. («C) 42 | 05 36 69 98 126 | 151 174 | 196 [ 216 | 235 | 253 § 270 | 287 | 302 | 316 | 329 | 343 | 356 | 369 § 380 | 391 | 402 | 412 | 422 | 431 | 449
BP. (-F) A4 3 97 156 | 209 | 258 | 303 | 345 | 384 | 4 456 | 488 | 519 | 548 | 575 | 60t § €25 ) 640 | 674 | 635 | 716 | 736 | 756 | 774 | 792 | 608 ) 40
| VMB8P.Naphtha —t——i———
: { Mineral Spirifs —tt——i———t
Gasgline ~= : o
: #1 Dioel —t : -
' #2 Diesel -'l P—
- -
S

Lubricating Oils -~

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drews, A.W.., ED; Manual on Hydrocarbon Anaysis, 4th ed.; American Society for Testing and Materials: Philadelphia, PA,

1989: p XVIIL.




l CLIENT LD.: 13413BH-1#6
l Data File: c:\star\module16\jun058.run
Sample ID: E806640-02A-100
Injection Date: 06/20/98 04:37:29 AM
l Instrument (Inj): Varian Star 3400CX
l Volts ‘
2.0+
I 1.5
l 1.04
l 0.5 L,L\}
I 0.0
'2.5 '5.0 75 '10.0 "12.5 "15.0
(=] (o] ~ \lo] 0 (=] o~ ~ 00 C o minutes
| 8 8 ¢ 5 o5 © © ©8 §8 8 §¢8 8
l Carbon# 3 4 8 [} 7 [} 9 10 1 12 13 14 15 16 17 18 18 20 2 22 23 24 23 126 121 | 8 0
8P, («C) 42 | 05 % (] 8 126 | 151 | 174 | 196 | 216 | 235 | 253 | 270 { 287 | 02 | 316 | 320 | 343 ] 356 | 369 | 380 § 301 | 402 | 412 | 422 | 431 | 49
I BP. (-F) 44 31 (14 156 1 2090 | 258 | 303 | 345 | 304 | 421 | 456 | 488 | 519 | 543 | 875 | €01 | €25 | €49 | €74 | €95 | 716 | V6 | 76 | V74 | V62 | %08 | 840
i VMEP. Naphtha <——————
I Minerat Spints <——>
Gasdline ~= e
: # Dlesel —t B
I #2 Diesel -‘ P—
JPS JetA 4 — i
I ' Heavy Diesé! ~= —
Gas ou Fuel Ol et : ; -
I Lubricatmg Oiis -< *-

loiling Point Distribution Range for Petroleum Based Fuel Products

!apted from: Drews, A.W.., ED; Manual on Hydrocarbon Anaysis, 4th ed.; American Society for Testing and Materials: Philadelphia, PA,

89: p XVIIL




CLIENT LD.: 13413BH2#2

Data File: . c:\star\module18\mayb1289.run
Sample ID: E806640-03A-10 RR
Injection Date: 06/18/98 09:57:19 PM
Instrument (Inj): GC 3600 SIDEB
/- .
mVolts] f
500
400- s
300- -
Si
200" :...v'.
si;l{'
: Y1
100+ o
}
0 ‘ e
'2.5 '5.0 '7.5 '10.0 "12.5 '15.0 0
- minutes
=
z
o
[7¢]
| Carbon # 4 [ 7 8 ] 10 11 12 14 15 16 17 18 - 2] 2 23 24 25 2 27 28

30
380 | 391 | 402 | 412 | 42 | 431 | 449
674 | 635 | 716 | 736 | 756 | 774 | 792 § 808 | 840

253 | 270 § 267 § %2 | 316
488 | 519 | 548 | 575 | 601

3 5
BP. () 42 | 05| ¥ (1] 98 | 126 | 151 | 174 | 196 | 216
BP. (+F) 441N 97 | 156 ] 209 | 258 | 303 | 345 | 384 | 421

ki

8|8=

S
g
g

! V.M&P, Naphtha -<———>— ,
' { “Mineral Spinis <———>~

Gasdline —t *—

# Dlesel o

#2 Diesel -< _ P—

:JP5, Jet A -1 : —

Heavy Diesfel —t —

Gas ou Fuel Oil ; -+

I.

Lubncatmg Oils —eg

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drews A.W.., ED; Manual on Hydrocarbon Anaysis, 4th ed.; American Society for Testing and Materials: Phlladelphla PA,
1989: p XVIIL

c8
c9
Ccl10
cl1
c12
cl4
C16
C18
€20
C22
c24
C28
C30
C32
Il N Il N Bl I BN BN B D BE BN IS BE DY DD BE O e




CLIENT LD.: 13413 BH-3#2

Data File:, ", c:\star\module18\mayb1290.run
Sample ID; E806640-04A-100 D1
Injection Date: 06/18/98 10:30:44 PM
Instrumént (Inj): GC 3600 SIDE B

.}'»}

Volts i
as] [ ]

1.001 ;

0.751

0.50-

0.25-

3

minutes

Solvent
C10
Cl2
Cl4
Clé
C18
C20
Cc22
C24
Cc28
C30
C32

Carbon® 31 415
8P.(C) | 42 | 05 | 36
BP. (-F) T 97

] 9 10 i1 12 13
126 | 151 | 174 | 196 | 216
1

15 16 ” 18 19
270 | 287 | %02 | 316
519 | 848 | 575 | sot

21 22 24 25 26 27 2
3 [ 402 | 2] 422 | 43

736 | 756 | 174 | 792 | 808

[}
(3]
156

B(5[e

8
&%=

g5
g
2

2|8

g8

3 874

3lel~
¥
T
5
2

i VMEP. Naphtha ————

Mineral Spints -<————>

Gasline —t—r=——r ; § e

wa
A e

# Dlesel — § i e

#2 D|ese| -4 P—

JPS JetA 4 : S

Cod | Hoavy Dieshl —t—— : —

Gas OII Fuel Oil -<

Lubncatmg Oils et : : : : —

0.00 :
I T T T T T T 1
25 50 15 10.0 12.5 15.0

oiling Point Distribution Range for Petroleum Based Fuel Products

ldapted from: Drews, A.W.., ED; Manual on Hydrocarbon Anaysis, 4th ed.; American Society for Testing and Materials: Philadelphia, PA,
1989: p XVIIL

I ’




CLIENT LD.: 13413 BH-3#2
:
Data Filef c:\star\module!8\mayb1291.run
Sample ID E806640-04A-100 D2
Injection Date: 06/18/98 11:03:47 PM
Instrument (Inj): GC 3600 SIDE B
vos] [
o
1.00- -
0.75-
4.
A
0.50+ !
0.25-
¢
‘ S W
0.00 ) A—
'2.5 '5.0 75 '10.0 '12.5 '15.0 vl
- minutes
g
2 o —~ ™ ~t Yol 00 o ~ ~ 0 O o~
[*] 0 (=) — — — — — — [\ o~ N N ”
(75} O [@) O & (@] O O U' (@] [ @] (@] (SN S O
Carbon # 3 4 $ [ ] 1 [ 9 10 1 12 13 14 15 16 17 18 19 20 4 2 3 24 25 126 | 27 | 21| %
B.P. {-C) -42 | 45 36 £9 98 126 | 151 | 174 | 196 | 216 | 235 | 253 [ 270 | 287 | 202 | 316 | 329 343 | 356 | 369 | 380 | 391 | 402 | 412 [ 422 | 431 | 49
BP. (F) -4 3 97 156 | 209 | 258 | 303 | 345 | 384 | 421 | 456 | 488 | 518 548 } 575 | 601 | 625 | 649 ) 674 | 695 | 716 | 736 | 756 | 774 | 792 | e08 | £a0
{ VMEP, Naphtha <—-—>— ;
: Mineral Splnts """—_>'
Gasgline — : - :
: # Diesel — : -
: #2 Diesel -< p- :
4P5, Jet A — e :
' HeavyDiesfeI —— ’—
o Gas ou Fuel Oil —e4 : : -
£ :
‘ Lubncatmg Ols  —eat -
;

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drewi's’, A.W., ED; Manual on Hydrocarbon Anaysis, 4th =d.; American Society for Testing and Materials: Philadelphia, PA,

1989: p XVIIL




CLIENT LD.: 13413BH-3#3

Data File: ~ c:\star\module 18\mayb1292.run
Sample ID: E806640-05A-10 RR

Injectior! Date: 06/18/98 11:36:46 PM
Instrument (Inj): GC 3600 SIDE B

v

Volts — .
1.25- )

o
<

e
2
w
]
-
e

e
W
(=]

1
A
.

B T A BN S B BN B BE B B BE B EE e
o
o
W
[
Sy

0.00 e
| | I ] | 1 I 1
2.5 5.0 7.5 10.0 12.5 15.0 .
- minutes
5
= o - N <~ 0 o0 o o o= 0o
O .- o0 (o) — — — — — — o~ o~ o o ™ o
v (&) Q &) Q QO &) O Q O & Q [SEN &) Q
Carbon # 3 4 178 [ 1 8 9 10 11 12 13 14 138 16 [1] 18 19 20 2 | 23 il 2% 26 27 28 30
B.P. («C) A2 | 05 | 3% 69 98 126 | 158 | 174 | 196 | 216 | 235 | 253 ) 270 { 287 | 302 | 318 | 329 | 343 | 356 ]| 369 | 380 | 391 | 402 | 412 | 422 | 431 { 49
B.P. {«F) 44 A 87 156 | 209 | 258 | 303 ] 345 | 384 | 421 | 456 | 498 | 519 | S48 } 575 | 601 | 625 | 649 | 674 | 695 | 716 | 736 | 756 | 774 | 792 840
i V.M.&P. Naphtha -~
: Mineral Spirifs =t
Gasoiline —-t —
#1 Diesel ~t—— § ——
#2 Diese] =t — § -—
iP5, Jet A~ : —
.ol Heavy Diesé| —@ -
tend Gas Ofl, Fuel Oil — L
l T Lubricating Oils et ‘ = ‘ : -

!oiling Point Distribution Range for Petroleum Based Fuel Products

llapted from: Drews, A.W.., ED; Manual on Hydrocarbon Anaysis, 4th ed.; American Society for Testing and Materials: Philadelphia, PA,
1989: p XVIIL

I ¢




CLIENT LD.: 13413BH-4#2 . :

Data File: c:\star\module18\mayb1293.run
Sample ID: E806640-06A-10 RR
Injection Date: - 06/19/98 12:09:48 AM
Instrument (Inj): GC 3600 SIDE B
.e."é?‘
a2y
Volts
125 |
1.00 '
0.751
0.50- o
0.25-
0.00 —
2.5 5.0 15 "10.0 125 "15.0 !
= minutes
g
- ©x o = = 2 ) = ® & 8 XE Q
A O O O oV o ) 3 O O O O OV O
Carbon # 3 4 $ [ 1 3 9 10 11 12 13 14 13 16 17 18 19 21 2 23 24 23 26 27 28 3
BP. {-C) 42 § 05 | 36 69 98 126 | 15t | 174 | 196 | 216 | 235 | 253 | 270 | 287 | 302 } 316 | 329 | 343 | 356 | 369 § 320 | 391 | 402 | 412 | 422 | 431 | 49
8.P. («F) -44 3 |.97 156 | 209 | 258 | 303 | 345 | 384 | 421 | 456 | 438 | 519 | 548 | 575 | 601 ) 625 ) 643 | 674 716 | 736 | 756 § 774 | 782 840
i V.M&P. Naphtha -<————>—
{ Mineral Spmts '4——"——»' : ;
Gasofline —— : -
: # Dlesel —t . ——
#2 Diesel -< ——
4P5, Jet A -<: — :
: : HeavyDiesfeI —t P‘
Gas on Fuel Oif : : -—
Lubncatmg Oils -< —p

Boiling Point Distribution Range for Petroleum Based Fuel Products

-

Adapted from: Drews, A.W.., ED; Manual on Hydrocarbon Anaysis, 4th ed.; American Society for Testing and Materials: Philadelphia, PA,

1989: p XVIIL



CLIENT L.D,: 13413 BH-4#§

Data File: c\star\module! 6\agud 22.run
Sample ID: E806640-07A-10

Injection Date: 06/18/98 05:29:48 AM
Instrument (Inj): Varian Star 3400CX

Volts
20-

5 k&
0 Rt NOURU VU VRS SIN WU ST NOVS I
| P T T . T = = —— e
2.5 50 75 10.0 12.5 15.0 )
v minutes
® o~
— o
@] O
S A
Q [ &)

4 [ [ 7 8 [) 10 H 12 13 14 15 16 1) 18 1512 2 2 23 2 25 26 2 2 | 30
05 § 36 (1] 98 | 126 | 151 | 174 | 196 | 216 | 235 | 253 | 270 | 287 | 302 | 315 | 326 | 343 | 356 | 369 | 380 | 391 | 402 § 412 § 422 431 | 449
31 o7 | 156 | 208 | 258 | 303 | 345 | 384 | 421 | 455 | 488 | 519 | 548 | 575 { 601 { 625 { 649 | 674 | 695 | 716 | 736 | 756 | 714 792 | 808 | 840

Cabon ¥
B.P. (:«C)
8P. (oF)

k|5

: V.M8P. Naphitha —es—————t

Mineral Spirits ‘<'— »

Gasoiline —~ : -
: # Diesel ~et—t -
© #2 Diesel -< -
JPS, Jet A —~— - ' |
: . Heavy Diesfel ——t + ‘
Gas O, Fuel Oil e .

!

B N R B BN B BN AN A BE B e
Hexane

Lubricating Oils —ee=

l%oilinp,r Point Distribution Range for Petroleum Based Fuel Products

l\dapted from: Drews, A.W.., ED; Manual on Hydrocarbon Anaysis, 4th ed.; American Society for Testing and Materials: Philadelphia, PA,
989: p XVIIL




CLIENT LD.: 13413 BH-5#2

Boiling Point Distribution Range for Petroleum Based Fuel Products

Adapted from: Drews, A.W.., ED; Manual on Hydrocarbon Anaysis, 4th ed.: American Society for Testing and Materials: Philadelphia, PA,
1989: p XVIII. ‘

Data File: c:\star\module 16\agu424.run I
Sample ID: E806640-08A-10
Injection Date: 06/18/98 06:26:45 AM
Instrument (Inj): Varian Star 3400CX
Volts I
20
15-
104
S-
\ 1
\
0 T :
ln = T= T T TR L T T T T s e e IR e | -
25 5.0 7.5 10.0 12 15.0 l
v minutes
oL o
L — [2g]
§ Q Q
7 (= [
L¥] — —
i : 5 ]
Cabon ¥ 3 4 $ [] 7 [} $ 10 1 12 13 14 15 16 14 18 19 20 21 2 23 24 25 26 27 28 k.
B.P, («C) A2 | 08 | 3 L5 93 126 1 151 1 174 | 196 | 26 | 235 | 253 | 270 | 287 | 302 316 | 329 | 343 | 356 | 369 [ 380 | 391 | @02 | 412 | 422 a1 | M9
B.P. («F) -44 3 97 156 | 209 | 258 | 303 | 345 | 384 | «21 [ 456 | 488 [ S19 548 | 575 | 60t | 625 | 649 | 674 [ 695 | 716 | 736 756 | 774 | 792 | 808 | 840 l
{ VMBP.Naphtha —~————
: : Mineral Spiritfs <—'—-—>— I
Gasgline ~et—— e
#1 Diesel st : — : o I
#2 Diesel § § -
PS5, JetA ~a S '
: . Heavy Dies_se.l —— >—
Gas O, Fuel Oif —t— : -
. Lubricating Oils e - I




e b \ o) 3 P ANALYSIS REQUESTED:

. \.»....\;..0.\!!.“.\
. .":....ww\ﬂ\m”‘«huuzﬂ.h. .:>_.::. :
_ssbdtiion, Alberta T6E OP5 Telephone: (403) 434-9509 Fax; (403) 4372311 o /\ /s
_ wateling Telephone: 1-800-668-9878 Fax: 1-800-286-7319 2 /4 §/&
. sienue NE., Calgary, Alberta T2E 6L5 Telephone: (403) 291-9897 Fax: (403) 291-0298 Sy 9 & < /&
7591 111 Research Drive, Saskatoon, Sask. S7N 3R2 Telephone: (306) 668-8370 Fax: (306) 668-8383 % m./ 2 U. %w nW
CHAIN OF CUSTODY / ANALYTICAL REQUEST FORM &/8/8 % S/ §/s5
@ /2 /& g > §/&
DATE susMiTTED: . 282 & L7 DATE REQUIRED: g/3 ¢ ruJ N mw N
SERVICE REQUESTED: @ REGULAR QUOTE#: R /g L %p %
O PRIORITY (50% SURCHARGE) Y, .
O EMERGENCY (100% SURCHARGE) & S 0(AD
SAMPLE ID SAMPLED BY DATE/ TIME SAMPLED SAMPLE TYPE LAB SAMPLE NO.
(393 BH-{ 4]l DT | 9%0¢ o S0t/ o\
4
[ Bu1%¢| / / / X oz
| gy-z*2 / / / X 2
| sz ez ] / / ] A
4
[ spss| ] / / X &
4
| gesz] | / / X b
| mu-9%s| | / / X ct
-
| awca | 1 / P S
sp-c®s| & v o4
y &
Lodae 7 Lo f Srom Kodordarls |Cepz ) 2he|- dvrez | LA 124
\~\ 4K C &7 4
PRESERVED
FLTERED
NOTES & CONDITIONS: i
2. Turnaround times will vary dependant lexity of i 3. All hazardo es submitied must be labelled to ith WHMIS regulations. . Eaf
1. Quote number must be provided o mc_..mu SOMgoﬁEM %_:mﬁéwcamgmm.on %m%%mo:.ﬁﬂoﬁmm:ﬂ_wmﬁ ._.:wﬂcmm. m%n.mcmamhs %._o :meaau* Ema_:w.um_d. as well as Mooﬁw_ka%_:ﬂ:o and uﬂomum umommm %ﬂmﬁwaﬂmmﬂwmwm:m_mmﬁﬂ_
ensure proper pricing. confirm turnaround times. number that the lab can contact for further information,
P RELINQUISHED BY: DATE RECEIVED BY: DATE~7, / q\n@
CLIENT: \N% m..n«h. NO. SAMPLES SUBMITTED: Q TIVE . § q_zm_ | A.W‘
CONTACT: n\v Pal NQ% " S NO. COOLERS / BOXES: \ REUNQUISHED BY: DATE RECEIVED BY: DATE
(4 \ TIME TIME
| (a03) 357~ evay
REPORT ADDRESS: PHONE: SAMPLE CONDITION UPON RECEIPT:
FAX: FROZEN: COLD: AMBIENT:

“HiiCCF RN — N P B O N oA B N B B B .




NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323 l
: Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
L A Bs Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge  Ph (403) 329-9266 FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38034 I
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num: 0201-98-13537
Y1A 2V3 Project: ALCON FUELS
Att'n : DONALD WILSON Date Sampled : 27-Aug-98
Phone : 867 668-3068 Date Received : 31-Aug-98
Fax : 867 668-4349 Date Reported : 02-Sep-98 l
Petroleum Hydrocarbons l
380341 13537 #2
BTEX in Soil Detection
Analyte Result Limit  ynits l
Benzene 4.3 0.02  mgkg
Toluene 190 0.02 mg/kg
Ethylbenzene 96 0.02 mg/kg I
m,p-Xylene 520 0.05 mg/kg
o-Xylene 230 0.03  mg/kg
EPH in Soil Detection I
Analyte Result Limit  ynits
EPH (C10-C18) 1800 10 mg/kg
EPH (C19-C32) 140 10  mglkg
VPH in Soil Detection .
Analyte Result Limit  ypits
VPH (C5-C10) 380 1 mgikg I
38034-2 13537 #8
BTEX in Soil Detection I
Analyte Result Limit  ypits
Benzene Not Detected 0.02 mg/kg
Toluene 0.16 0.02 ma/kg
Ethylbenzene 0.1 0.02  mglkg '
m,p-Xylene 0.26 0.05 mg/kg
o-Xylene 0.51 0.03  mg/kg
EPH in Soil Detection I
Analyte Result Limit  ynits
EPH (C10-C18) 3000 10 mg/kg
EPH (C19-C32) 240 10 mg/kg l
VPH in Soil Detection *
Analyte Result Limit  ypits
VPH (C5-C10) 13 1 mg/kg I
Initials: /?1/ l
Page 1 of 3
Accredited By: CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL) I
For specific tests registered with the Association
i




l NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
I Lethbridge  Ph (403) 329-9266 FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38034
I Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num: 0201-98-13537
l Y1A 2V3 Project: ALCON FUELS
Att'n : DONALD WILSON Date Sampled : 27-Aug-98
Phone : 867 668-3068 Date Received : 31-Aug-98
I Fax : 867 668-4349 Date Reported : 02-Sep-98
8034-3 13537 #19
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 ma/kg
l Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene 0.25 0.05 mg/kg
I o-Xylene 0.22 003 mgkg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 150 10  mglkg
EPH (C19-C32) 37 10 mglkg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) 13 1 mg/kg
Iso34-4 13537 #20
BTEX in Soil Detection
Analyte Result Limit  ynits
I Benzene Not Detected 0.02 mg/kg
Toluene 0.04 0.02 mg/kg
Ethylbenzene 0.06 0.02 mg/kg
m,p-Xylene 0.38 0.05 mg/kg
o-Xylene 0.43 0.03  mg/kg
EPH in Soil Detection
Analyte Result Limit  upits
l EPH (C10-C18) 3900 10 mg/kg
EPH (C19-C32) 290 10 mglkg
VPH in Soil Detection
I Analyte Result Limit  uynits
VPH (C5-C10) 15 1 mg/kg
I Initials: ézﬂ/
Page 2 of 3

Accredited By: CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL)
For specific tests registered with the Association




NORWEST Surrey Ph (604) 514-3322 FAX (604) 514-3323

Edmonton  Ph (403) 438-5522  FAX (403) 438-0396

L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38034
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num: 0201-98-13537
Y1A 2V3 Project: ALCON FUELS
Att'n : DONALD WILSON Date Sampled : 27-Aug-98
Phone : 867 668-3068 Date Received : 31-Aug-98
Fax: 867 668-4349 Date Reported : 02-Sep-98
38034-5 13537 #21
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene 0.09 0.02 mg/kg
Ethylbenzene 0.1 0.02 mg/kg
m,p-Xylene 0.5 0.05 mg/kg
o-Xylene 0.4 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 420 10  mg/kg
EPH (C19-C32) 100 10  mglkg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) 9.4 1 mg/kg
QA/QC Results
Method Compound Recovery Date Analyst
BTEX in Soil Benzene 91 % 02-Sep-98 M. Lakha
Toluene 103 %
Ethylbenzene 96 %
m,p-Xylene 95 %
o-Xylene 98 %
Average: 97
EPH in Soil TEH (C10-C30) 103 % 01-Sep-98 D. Dykstra
Average: 103

Approved By: %( /——-’/

Ralph Hindle, B.Sc.
Supervisor, Organics Lab
Page 3 of 3

Accredited By: CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL)
For specific tests registered with the Association




l Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
Calgary Ph (403) 291-2022  FAX (403) 291-2021
I Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38034
I Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num: 0201-98-13537
I Y1A 2V3 Project: ALCON FUELS
Att'n : DONALD WILSON Date Sampled :  27-Aug-98
Phone : 867 668-3068 Date Received : 31-Aug-98
l Fax : 867 668-4349 Date Reported : 02-Sep-98

Qualitative Fuel Assessment Report

l Method: EPH in Soil Method: EPH in Soil
Sample No. 38034-1 Sample No. 38034-2
l 13537 #2 13537 #8
%] <}
- ® @
ki llo 12 1e 16 15 CARPONIUMBER 5 3 s o b 0 2 w16 18 CARPONNUMBER o s e g
3.0edd ([T -0 - T T 5 (P S P P PR P O O O 5
2.0e44 5 5
Oe: & &
l % 2.0e4 3
ES N
8 f=3
: g
1.0e4 o o
I 1.0e4
o o
l 0 10 Time (mxzr?.) 30 40 0 Time (mlzxg) 30 40
Method: EPH in Soil Method: EPH in Soil
I Sample No. 38034-3 Sample No. 380344
13537 #19 13537 #20
123 @
& ®
8000 —ﬂl wom o m;zllnmz?umgillm n % ; 9.0e41 -'I oo mﬁmuzmk A ;
70004 % 8.0¢4 1 %
6000 1 & 7.0e4 g
5000 1 ; 6.0e4 ;
§ 5.0e4 E
Ueq
4000 Q 2
g 4.0e4 §
3000 o 3.0e4 =
2000 4 2.0e41
1000 {” 1.0e4 |
I '
0 . , \ . ,
30 40
0 10 Time (m1219.) 30 40 0 ! Time (m%r?.)
I Initials: W
Page 1 of 3 o
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NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323 '
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge ~ Ph (403) 329-9266  FAX (403) 327-8527 '
Client Winnipeg ~ Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38034 I
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num: 0201-98-13537
Y1A 2V3 Project: ALCON FUELS I
Att'n : DONALD WILSON Date Sampled : 27-Aug-98
Phone : 867 668-3068 Date Received : 31-Aug-98
Fax: 867 668-4349 Date Reported :  02-Sep-98 I
Qualitative Fuel Assessment Report I
Method: EPH in Soil
Sample No. 38034-5
13537 #21 l
—H in 12 14 16 18 CA%!IBONszM]z!}R 32 36 ?"
8000 - v T T T ;
7000 § S
Q
6000 § E
5000 1 § I
O
4000 8
3000 4 g
2000 l
1000
1] - s
0 Time (m%r?.) 30 40 I

Initials: %’L/l
S I

Page 2 of 3
Accredited By: CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL)
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NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
L A B s Calgary Ph (403) 201-2022  FAX (403) 291-2021
Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client Winnipeg ~ Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38034
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num: 0201-98-13537
Y1A 2V3 Project: ALCON FUELS
Att'n: DONALD WILSON Date Sampled : 27-Aug-98
Phone : 867 668-3068 Date Received : 31-Aug-98
Fax: 867 668-4349 Date Reported : 02-Sep-98
Qualitative Fuel Assessment Report
TYPICAL PRODUCT CHROMATOGRAMS
GASOLINE VARSOL DIESEL
8000 CARBON NUMBER ;f 8000 CARRON NUMBER TL(‘- N CARBON NUMBI ‘%
v AR 5 A E ARl EREEE R T 5
7000 % 7000 § %
6000 rm’ 6000 E 2.0e4 9
5000 g 5000 g 1.5¢4 g
4000 = | 4000 g =]
g
3000 g1 3000 1.0e4 é
2000 2000 5000
1000 - 1000 4J
[ 0 . — o
Time (ﬂ%i(l)l,) 30 A P ime (mif.(?) » # o Time (rr%i(l)‘L) 0 0
KEROSENE 10W30 MOTOR OIL Transmission Fluid
' IN NUM! ;.f 8000 CA; “‘i’ » CAl ':(:
I EIE IR I e q R R RN & 4 & [ sooo |[}4 5 ot 6 AUETHH e £
§ § 8000 §
3.0e4 § 6000 g 7000 g
’2 5000 q 6000 E
2.0e4 g | 4000 g 5000 g
= £ | 4000 z
o | 3000 [+ o
3000
1.0e4 2000 2000
1000+ 1000 +
0 o 0
Time (n%i?'n.) 0 40 0 Time (n%i?x.) 0 a0 Time (n%i(l,l.) 30 40
Product Carbon Number Ranges
Gasoline: C4-C12 Diesel: C8-C22
Varsol: C8-C12 Lubricating Oils: C20 - C40
Kerosene: C7-C16 Crude Oils: C3 - C60+

Approved By:

i

Ralph Hindle, B.Sc.
Supervisor, Organics Lab
Page 3 of 3

i
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Control Number £ (] 100 il l

Environmental Sample information Sheet

NORWEST
LABS

NOTE Proper completion of this form is required in order to proceed with analysis
See reverse for your nearest Norwest location and proper sampling protocol

Billing Address: Report To: |1 - Copy of Report To: Copy of invoice: | |
Company. 2« 4&?,,'«:5,-/7 Consuflonts L Lot Company: Mail invoice to this
Address: Ui & o1 T b tnl QA/QC Report || Address: address for approval | | l
WA TR orse, YT
Y A3
Attention: [) o~ LI{ lso~ Report Result: | Attention: Report Result:
Phone: &fe1~ €68~ 3o06s Fax [iLd” || Phone: Fax
Fax: fe7- 668~ o349 Mail A" || Fay: Mail [
Cell: Courier Cell: Courier D I
e-mait: email [ | | e-mail: o-mai
Information to be included on RUSH Please contact the laboratory to || Sample Custody (Please Print) l
Report and Invoice confirm rush dates and times before submitting

Project ID: ©R0/-98 ~/3537

Project Name: #can Leels
Project Location: fbeies Tl

Legal Location:
PO#:

Proj. Acct. Code:
Agreement ID:

samples.
Upon filling out this section, client accepts that
surcharges will be attached to this analysis

Required on: all analyses or as indicated

[] L]

or

Date Required:
Signature:
Norwest Authorization:

OTeo
Company A5d-

Sampled by: Date 80527

Signature A ) .

Relinquished by:

Company Date
Waybill number:
Received by: /V) ) M _—

Company $~ (7L Y] Date /Q“?V’f 8
/ 124
Processed by: '/

Norwest Labs Date

-

Special Instructions / Comments

/65&/?' %/ /‘;1," S}ﬂ% 4 Ceo /&l | g hl

ﬁ)//?c&m,w wf% //:2&’4 7 cﬁa,yoé EE

HN

Sample Identfication Location | Depth g:::;l::lme Matrx nSnael::gLng ; Enter tests above (v relevant samples below)

1 /3537 & 2 AT\~ 980827 orl Uontaupe|

21/3$37 = & H T _ / / /7 1t /

3143537 * /9 e vl [ 1] L/

41/3€39 # 20 x| - ) ] L/

51/3537 &4, t- 7. - ¥ W T T,/
6 —
7 -
8 —
9 —
10 —
11 -
12 —
13 =<
14 —

NOTE: All hazardous samples must be labelled according to WHMIS guidelines.
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l Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
Calgary Ph (403) 201-2022  FAX (403) 291-2021
I Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client : Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
VEBAT e [
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570%* o E
I Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. : Cons: . i
WHITEHORSE WO (Other) : W o ;
YT PO Num : ‘MR i 5 1829 ;
I Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled : }
Phone : 867 668-3068 Date Received : 21-Yep- 3
I Fax: 867 668-4349 Date Reported : 28-Sep-

Eetroleum Hydrocarbons
8570-1 ALCAN FUELS, HAINES JUNCTION,YT 13537#1 980914

BTEX in Soil Detection
l Analyte Result ~ Limit  units
Benzene Not Detected 0.02 mgkg
Toluene 0.19 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene Not Detected 0.05 mg/kg
o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) Not Detected 10  mg/kg
EPH (C19-C32) Not Detected 10 mg/kg
l VPH in Soil Detection
Analyte Result Limit  units
VPH (C5-C10) Not Detected 1 mg/kg
l38570-2 ALCAN FUELS, HAINES JUNCTION,YT 13537#3 980914
BTEX in Soil Detection
l Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mgkg
I Ethylbenzene Not Detected 002 mgkg
m,p-Xylene Not Detected 0.05 mg/kg
o-Xylene Not Detected 0.03 mg/kg
l EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 150 10  mg/kg
l EPH (C19-C32) Not Detected 10 mg/kg
VPH in Soil Detection
Analyte Result Limit  Units
I VPH (C5-C10) 3.7 1 mgkg
I Initials: (A%
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NORWEST Surrey Ph (604) 514-3322 FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
Y1A 2V3 Project: 0201-98-13537
Att'n: DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
Fax: 867 668-4349 Date Reported : 28-Sep-98
38570-3 ALCAN FUELS, HAINES JUNCTION,YT 13537#7 981914
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene 0.16 0.02 mgkg
m,p-Xylene 0.26 0.05 mg/kg
o-Xylene 0.27 0.03  mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 550 10  mglkg
EPH (C19-C32) 44 10  mglkg
VPH in Soil Detection
Analyte Resuit Limit  ypits
VPH (C5-C10) 12 1 mghg

385704 ALCAN FUELS, HAINES JUNCTION,YT 13537#9 980914
BTEX in Soil Detection
Analyte Result Limit  unpits
Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 ma/kg
m,p-Xylene Not Detected 0.05 mg/kg
o-Xylene 0.1 0.03 mgkg
EPH in Soil Detection
Analyte Result Limit  Units
EPH (C10-C18) Not Detected 10  mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analvte Result Limit  ypits
VPH (C5-C10) 1.6 1 mg/kg
Initials: <A
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Surrey Ph (604) 514-3322 FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
Calgary Ph (403) 291-2022  FAX (403) 291-2021
l Lethbridge  Ph (403) 329-9266 FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
. Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
l Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
l Fax : 867 668-4349 Date Reported :  28-Sep-98
8570-5 ALCAN FUELS, HAINES JUNCTION,YT 13537#11 980914
' BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
l Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene Not Detected 0.05 mg/kg
I o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
I EPH (C10-C18) Not Detected 10  mgl/kg
EPH (C19-C32) Not Detected 10 mg/kg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) Not Detected 1 mg/kg

8570-6 ALCAN FUELS, HAINES JUNCTION,YT 13537#13 980914
BTEX in Soil Detection
Analyte Result Limit  ynits
l Benzene 45 0.02 mg/kg
Toluene 190 0.02 mg/kg
Ethylbenzene 38 0.02 mg/kg
m,p-Xylene 180 0.05 mg/kg
o-Xylene 66 0.03 mg/kg
EPH in Soil Detection
Analyte Resutt Limit  units
EPH (C10-C18) 2200 10  mg/kg
EPH (C19-C32) 230 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  Units
VPH (C5-C10) Not Detected 1 mg/kg
' Initials: _/ffy/—‘__
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Surrey

Ph (604) 514-3322

FAX (604) 514-3323

Edmonton  Ph (403) 438-5522 FAX (403) 438-0396
Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge  Ph (403) 329-9266 FAX (403) 327-8527
Client Winnipeg ~ Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
Y1A 2V3 Project : 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
Fax: 867 668-4349 Date Reported : 28-Sep-98
38570-7 ALCAN FUELS, HAINES JUNCTION,YT 13537#17 980914
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 ma/kg
Toluene 0.07 0.02 mg’kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene 0.25 0.05 mg/kg
o-Xylene 0.14 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 160 10 mglkg
EPH (C19-C32) 16 10  mglkg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) 4.1 1 mgkg

38570-8 ALCAN FUELS, HAINES JUNCTION,YT 13537#19 980914
BTEX in Soil Detection
Analyte Result Limit  ypnits
Benzene 0.31 0.02 mg/kg
Toluene 0.74 0.02 mg/kg
Ethylbenzene 0.09 0.02  mg/kg
m,p-Xylene 0.37 0.05 mg/kg
o-Xylene 0.14 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) Not Detected 10  mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) Not Detected 1 mg/kg
Initials: ¥~
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Accredited By: CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL)

l NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323
: Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
1 L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
I Lethbridge  Ph (403) 329-9266 FAX (403) 327-8527
Client ' Winnipeg ~ Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (COther) :
YT PO Num :
I Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
' Fax: 867 668-4349 Date Reported : 28-Sep-98
8570-9 ALCAN FUELS, HAINES JUNCTION,YT 13537#20 980915
BTEX in Soil Detection
Analyte Result Limit  units
Benzene Not Detected 0.02 mgkg
Toluene Not Detected 0.02 mgkg
Ethylbenzene 0.2 0.02 mg/kg
m,p-Xylene 0.72 0.05 mg/kg
I o-Xylene 1.1 0.03  mglkg
EPH in Soil Detection
Analyte Result Limit  ynits
I EPH (C10-C18) 1000 10  mg/kg
EPH (C19-C32) 98 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) 26 1 mg/kg
8570-10 ALCAN FUELS, HAINES JUNCTION,YT 13537#22 980915
BTEX in Soil Detection
Analyte Result Limit  Units
l Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene 0.06 0.05 mgkg
o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  units
l EPH (C10-C18) Not Detected 10 mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
l Analyte Result Limit  ynits
VPH (C5-C10) 1 1 mg/kg
l Initials: <& o
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NORWE ST Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client ; Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num:
Y1A 2V3 Project: 0201-98-13537
Att'n: DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
Fax: 867 668-4349 Date Reported : 28-Sep-98
38570-11 ALCAN FUELS, HAINES JUNCTION,YT 13537#23 980915
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02  mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene Not Detected 0.05 mg/kg
o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  uynits
EPH (C10-C18) Not Detected 10  mgkg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) Not Detected 1 mgkg

38570-12 ALCAN FUELS, HAINES JUNCTION,YT 13537#24 980915
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene 0.34 0.05 mg/kg
o-Xylene 0.21 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 38 10  mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  uynits
VPH (C5-C10) 1.7 1 mg/kg
Initials: 4%
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: NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323

Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
? LABS Calgary Ph (403) 291-2022  FAX (403) 291-2021

Lethbridge  Ph (403) 329-9266 FAX (403) 327-8527

Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019

Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num:
Y1A 2V3 Project: 0201-98-13537
Att'n: DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received: 21-Sep-98

I Fax: 867 668-4349 Date Reported : 28-Sep-98

8570-13 ALCAN FUELS, HAINES JUNCTION,YT 13537#26 980915
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene 0.03 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene 0.14 0.05 mg/kg
o-Xylene 0.08 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit Units
EPH (C10-C18) Not Detected 10  mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
I Analyte Result Limit  ynits
VPH (C5-C10) Not Detected 1 mg/kg
8570-14 ALCAN FUELS, HAINES JUNCTION,YT 13537#27 980915
BTEX in Soil Detection
Analyte Result Limit  ynits
l Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mgkg
Ethylbenzene Not Detected 0.02  mg/kg
m,p-Xylene Not Detected 0.05 mg/kg
o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  units
l EPH (C10-C18) 28 10  mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) Not Detected 1 mg/kg
I Initials: Z—
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Surrey Ph (604) 514-3322 FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge = Ph (403) 329-9266  FAX (403) 327-8527
Client Winnipeg ~ Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
Fax : 867 668-4349 Date Reported : 28-Sep-98
38570-15 ALCAN FUELS, HAINES JUNCTION,YT 13537#30 980915
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02  mg/kg
m,p-Xylene Not Detected 0.05 mg/kg
o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Resuit Limit  ynits
EPH (C10-C18) Not Detected 10 mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  yni
VPH (C5-C10) Not Detected 1 mg/kg

38570-16 ALCAN FUELS, HAINES JUNCTION,YT 13537#31 980916
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene 0.13 0.02 mg/kg
Ethylbenzene 0.09 0.02 mg/kg
m,p-Xylene 0.53 0.05 mg/kg
o-Xylene 0.34 0.03 mg/kg
EPH in Soil Detection
Analyte Resuit Limit  units
EPH (C10-C18) Not Detected 10  mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  units
VPH (C5-C10) 7.8 1 mg/kg

-

Initials:
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NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323
, Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
: L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
. Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
l Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
Fax: 867 668-4349 Date Reported : 28-Sep-98

ALCAN FUELS, HAINES JUNCTION,YT 13537#32 980916
BTEX in Soil

"l8570-17

Detection
Analyte Result Limit  ynits
Benzene 0.08 0.02 mg/kg
Toluene 0.19 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene 0.27 0.05 mg/kg
l o-Xylene 0.12 0.03  mg/kg
EPH in Soil Detection
Analyte Result Limit  units
l EPH (C10-C18) Not Detected 10 mgkg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
' Analyte Result  Limit  ynits
VPH (C5-C10) Not Detected 1 mg/kg

8570-18 ALCAN FUELS, HAINES JUNCTION,YT 13537#34 980916
BTEX in Soil Detection
Analyte Result Limit  ypits
Benzene 0.06 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene Not Detected 0.05 mg/kg
I o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
I EPH (C10-C18) Not Detected 10  mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  ypits
VPH (C5-C10) Not Detected 1 mg/kg
I Initials: 24~ |
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NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton Ph (403) 438-5522  FAX (403) 438-0396
L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge  Ph (403) 329-9266 FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received: 21-Sep-98
Fax: 867 668-4349 Date Reported : 28-Sep-98

38570-19 ALCAN FUELS, HAINES JUNCTION,YT 13537#36 980916
BTEX in Soil Detection
Analyte Result Limit  units
Benzene Not Detected 0.02 mgkg
Toluene Not Detected 002 mgkg
Ethylbenzene 0.19 002 mg/kg
m,p-Xylene 3 0.05 mgkg
o-Xylene 2.5 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 2100 10  mg/kg
EPH (C19-C32) Not Detected 10 mg/kg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) 37 1 mg/kg

38570-20 ALCAN FUELS, HAINES JUNCTION,YT 13537#38 980916
BTEX in Soil Detection
Analyte Result Limit  ynijts
Benzene Not Detected 0.02 mgkg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene 0.12 0.02  mg/kg
m,p-Xylene 0.53 0.05 mg/kg
o-Xylene 0.41 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 340 10  mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) 9.5 1 mg/kg

Page 10 of 16
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l NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323
\ Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
: L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
I Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client Winnipeg ~ Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
I Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
I Y1A 2V3 Project: 0201-98-13537
Attn: DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
l Fax : 867 668-4349 Date Reported : 28-Sep-98
8570-21 ALCAN FUELS, HAINES JUNCTION,YT 13537#41 980916
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
I Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 ma/kg
m,p-Xylene Not Detected 0.05 ma’kg
I o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 32 10  mg/kg
EPH (C19-C32) Not Detected 10 mg/kg
VPH in Soil Detection
l Analyte Result Limit  uypits
VPH (C5-C10) 1.6 1 mg/kg
8570-22 ALCAN FUELS, HAINES JUNCTION,YT 13537#42 980916
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene Not Detected 0.05 mg/kg
l o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
l EPH (C10-C18) Not Detected 10 mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  Units
VPH (C5-C10) 2.1 1 mg/kg

Initials: <Z#
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No RWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton  Ph (403) 438-5522 FAX (403) 438-0396
L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge  Ph (403) 329-9266 FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone ;: 867 668-3068 Date Received : 21-Sep-98
Fax : 867 668-4349 Date Reported : 28-Sep-98
38570-23 ALCAN FUELS, HAINES JUNCTION,YT 13537#43 980916
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02  mg/kg
m,p-Xylene 0.07 0.05 mg/kg
o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 450 10  mgkg
EPH (C19-C32) 44 10 mg/kg
VPH in Soil Detection
Analyte Resuit Limit  units
VPH (C5-C10) 2.9 1 mglkg

38570-24 ALCAN FUELS, HAINES JUNCTION,YT 13537#44
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene Not Detected 0.05 mg/kg
o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynjts
EPH (C10-C18) Not Detected 10  mg/kg
EPH (C19-C32) Not Detected 10 mg/kg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) Not Detected 1 mg/kg
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I No RWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
l Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
l Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. ;
WHITEHORSE WO (Other) :
YT PO Num:
I Y1A 2V3 Project : 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
l Fax: 867 668-4349 Date Reported : 28-Sep-98
r8570-25 ALCAN FUELS, HAINES JUNCTION,YT 13537#45 980916
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
l Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene 0.06 0.05 mag/kg
l o-Xylene Not Detected 003  mglkg
EPH in Soil Detection
Analyte Result Limit  ynits
l EPH (C10-C18) 75 10 mg/kg
EPH (C19-C32) Not Detected 10 mg/kg
VPH in Soil Detection
I Analyte Result Limit  ynits
VPH (CS-C1 0) 1 1 mg/kg
8570-26 ALCAN FUELS, HAINES JUNCTION,YT 13537#48 980917
BTEX in Soil Detection
Analyte Result Limit  ynits
I Benzene 23 0.02 mg/kg
Toluene 120 0.02 mg/kg
Ethylbenzene 27 0.02 mg/kg
m,p-Xylene 110 0.05 mg/kg
o-Xylene 40 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
I EPH (C10-C18) 35000 10 mg/kg
EPH (C19-C32) 3500 10 mg/kg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) Not Detected 1 mg/kg
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N ORWE ST Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num:
Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
Fax : 867 668-4349 Date Reported : 28-Sep-98

38570-27 ALCAN FUELS, HAINES JUNCTION,YT 13537#49 980917
BTEX in Soil Detection
Analyte Result Limit  ypits
Benzene 0.25 0.02 mg/kg
Toluene 0.52 0.02 mg/kg
Ethylbenzene 0.11 0.02 mg/kg
m,p-Xylene 0.36 0.05 mg/kg
o-Xylene 0.1 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 170 10  mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) Not Detected 1 mg/kg

38570-28 ALCAN FUELS, HAINES JUNCTION,YT 13537#50 980917
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mg/kg
m,p-Xylene 0.05 0.05 mg/kg
o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  units
EPH (C10-C18) 11 10 mg/kg
EPH (C19-C32) Not Detected 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  units
VPH (C5-C10) Not Detected 1 mg/kg
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I Surrey Ph (604) 514-3322 FAX (604) 514-3323
Edmonton  Ph (403) 438-5522 FAX (403) 438-0396
Calgary Ph (403) 291-2022  FAX (403) 291-2021
I Lethbridge  Ph (403) 329-9266 FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
I Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
I Fax : 867 668-4349 Date Reported : 28-Sep-98
r8570-29 ALCAN FUELS, HAINES JUNCTION,YT 13537#54 980917
BTEX in Soil Detection
Analyte Result Limit  ynits
Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene 0.11 0.02 mg/kg
m,p-Xylene 0.53 0.05 mg/kg
I o-Xylene 0.38 0.03  mogkg
EPH in Soil Detection
Analyte Result Limit  ynits
EPH (C10-C18) 4800 10 mg/kg
EPH (C19-C32) 390 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  ynits
VPH (C5-C10) 7.3 1 mglkg

8570-30 ALCAN FUELS, HAINES JUNCTION,YT 13537#55 980717
BTEX in Soil Detection
Analyte Result Limit  Units
I Benzene Not Detected 0.02 mg/kg
Toluene Not Detected 0.02 mg/kg
Ethylbenzene Not Detected 0.02 mag/kg
m,p-Xylene 0.08 0.05 mg/kg
o-Xylene Not Detected 0.03 mg/kg
EPH in Soil Detection
Analyte Result Limit  Units
I EPH (C10-C18) 210 10  mg/kg
EPH (C19-C32) 18 10  mg/kg
VPH in Soil Detection
Analyte Result Limit  Units
VPH (C5-C10) Not Detected 1 mg/kg

@Lﬂk.&
Ralph Hindle, B.Sc.

Supervisor, Organics Lab
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Client

'LABS

NORWEST

Surrey Ph (604) 514-3322
Edmonton  Ph (403) 438-5522
Calgary Ph (403) 291-2022
Lethbridge  Ph (403) 329-9266
Winnipeg Ph (204) 982-8630

FAX (604) 514-3323
FAX (403) 438-0396
FAX (403) 291-2021
FAX (403) 327-8527
FAX (204) 275-6019

Name :
Address :

Att'n :
Phone :
Fax :

EBA ENGINEERING CONSULTANTS
UNIT 6-151 INDUSTRIAL ROAD
WHITEHORSE

YT

Y1A 2V3

DONALD WILSON

867 668-3068

867 668-4349

WO (Surrey) : 38570
Quote No. :
WO (Other) :
PO Num :

Project: 0201-98-13537

Date Sampled :

Date Received : 21-Sep-98
Date Reported : 28-Sep-98

QA/QC Results

Method Compound Recovery Date Analyst
BTEX in Soil Benzene 88 % 27-Sep-98 S. Ho

Toluene 9% %

Ethylbenzene 90 %

m,p-Xylene 88 %

o-Xylene 87 %

Average: 90

Approved By: 2L 49

alph Hindle, B.Sc.

Supervisor, Organics Lab
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Sample No. 38570-1
ALCAN FUELS, HAINES JUNCTION,YT 13537#1 980914

| NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323
. Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
: L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
~ Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num:
Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
Fax : 867 668-4349 Date Reported : 28-Sep-98
Qualitative Fuel Assessment Report
Method: EPH in Soil Method: EPH in Soil

Sample No. 38570-2
ALCAN FUELS, HAINES JUNCTION,YT 13537#3 980914

4] @
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Time (min.) Time (min.)
Method: EPH in Soil Method: EPH in Soil

Sample No. 38570-3
ALCAN FUELS, HAINES JUNCTION,YT 13537#7 981914

Sample No. 38570-4
ALCAN FUELS, HAINES JUNCTION,YT 13537#9 980914
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Initials: <A
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Sample No. 38570-5

ALCAN FUELS, HAINES JUNCTION,YT 13537#11
980914
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NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge ~ Ph (403) 329-9266  FAX (403) 327-8527
Client : Winnipeg ~ Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
Fax: 867 668-4349 Date Reported : 28-Sep-98
Qualitative Fuel Assessment Report
Method: EPH in Soil Method: ~ EPH in Soil

Sample No. 38570-6

ALCAN FUELS, HAINES JUNCTION,YT 13537#13
980914

Method: EPH in Soil
Sample No. 38570-7
ALCAN FUELS, HAINES JUNCTION,YT 13537#17
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Method: EPH in Soil

Sample No. 38570-8
ALCAN FUELS, HAINES JUNCTION,YT 13537#19

980914 980914
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Initials: <7
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NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323

Edmonton  Ph (403) 438-5522  FAX (403) 438-0396

; L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
- Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527
Client L : Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
Fax : 867 668-4349 Date Reported : 28-Sep-98

Qualitative Fuel Assessment Report
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l Method: EPH in Soil Method: EPH in Soil
Sample No. 38570-9 Sample No. 38570-10
ALCAN FUELS, HAINES JUNCTION,YT 13537#20 ALCAN FUELS, HAINES JUNCTION,YT 13537#22
980915 980915
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Method: EPH in Soil Method: EPH in Soil
Sample No. 38570-11 Sample No. 38570-12
ALCAN FUELS, HAINES JUNCTION,YT 13537#23 ALCAN FUELS, HAINES JUNCTION,YT 13537#24
980915 980915
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N ORW EST Surrey Ph (604) 514-3322  FAX (604) 514-3323
, Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge ~ Ph (403) 329-9266  FAX (403) 327-8527
Client , | Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
Y1A 2V3 Project: 0201-98-13537
Attn: DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received: 21-Sep-98
Fax: 867 668-4349 Date Reported : 28-Sep-98

Qualitative Fuel Assessment Report

Method: EPH in Soil
Sample No. 38570-13

ALCAN FUELS, HAINES JUNCTION,YT 13537#26
980915
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Method: EPH in Soil
Sample No. 38570-14

ALCAN FUELS, HAINES JUNCTION,YT 13537#27
980915

Method: EPH in Soil
Sample No. 38570-15

ALCAN FUELS, HAINES JUNCTION,YT 13537#30
980915
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Method:; EPH in Soil
Sample No. 38570-16

ALCAN FUELS, HAINES JUNCTION,YT 13537#31
980916
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: NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323

Edmonton  Ph (403) 438-5522 FAX (403) 438-0396

L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
I N Lethbridge  Ph (403) 329-9266 FAX (403) 327-8527
Client o Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
I Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num:
I Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
. Fax : 867 668-4349 Date Reported : 28-Sep-98
Qualitative Fuel Assessment Report
I Method: EPH in Soil Method: EPH in Soil
Sample No. 38570-17 Sample No. 38570-18
ALCAN FUELS, HAINES JUNCTION,YT 13537#32 ALCAN FUELS, HAINES JUNCTION,YT 13537#34
980916 980916
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Method: EPH in Soil Method: EPH in Soil
I Sample No. 38570-19 Sample No. 38570-20
ALCAN FUELS, HAINES JUNCTION,YT 13537#36 ALCAN FUELS, HAINES JUNCTION,YT 13537#38
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LABS

NORWEST

Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton  Ph (403) 438-5522  FAX (403) 438-0396
Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge  Ph (403) 329-9266  FAX (403) 327-8527

Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
Y1A 2V3 Project: 0201-98-13537
Att'n: DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
Fax: 867 668-4349 Date Reported : 28-Sep-98

Qualitative Fuel Assessment Report

Method: EPH in Soil
Sample No. 38570-21

ALCAN FUELS, HAINES JUNCTION, YT 13537#41
980916
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Method: EPH in Soil
Sample No. 38570-23
ALCAN FUELS, HAINES JUNCTION,YT 13537#43

Method: EPH in Soil
Sample No. 38570-22
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NORWEST Surrey Ph (604) 514-3322  FAX (604) 514-3323
Edmonton  Ph (403) 438-5522 FAX (403) 438-0396
L ABS Calgary Ph (403) 291-2022  FAX (403) 291-2021
Lethbridge  Ph (403) 329-9266 FAX (403) 327-8527
Client Winnipeg  Ph (204) 982-8630  FAX (204) 275-6019
Name : EBA ENGINEERING CONSULTANTS WO (Surrey) : 38570
Address : UNIT 6-151 INDUSTRIAL ROAD Quote No. :
WHITEHORSE WO (Other) :
YT PO Num :
Y1A 2V3 Project: 0201-98-13537
Att'n : DONALD WILSON Date Sampled :
Phone : 867 668-3068 Date Received : 21-Sep-98
Fax : 867 668-4349 Date Reported : 28-Sep-98
Qualitative Fuel Assessment Report
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Product Carbon Number Ranges
Gasoline: C4-C12 Diesel: C8-C22
Varsol: C8-C12 Lubricating Oils: G20 - C40
Kerosene: C7-C16 Crude Oils: C3-C60+

Approved By:

Fpe t1e 20

Ralph Hindle, B.Sc.
Supervisor, Organics Lab
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NORWEST
LABS

Control Number & [} 1020

Environmental Sample Information Sheet

NOTE Proper completion of this form is required in order to proceed with analysis
See reverse for your nearest Norwest location and proper sampling protocol

Billing Address: Report To: [/ | Copy of Report To: Copy of invoice: | |
Company: L7354 4w ivvreping Comsul/ronls &7 Company: Mail invoice to this
Address: f:j/ ‘ ;_N" o R QA/QC Report [ | Address: address for approval | ]
b Ak o g
Yra avs
Attention; 2o i ls > Report Result: || Attention: Report Result:
Phone: Fe¢7 6eg- 30062 Fax || Phone: Fax
Fax: &6 YV B TR Mail Ef Fax: Mail D
Cell: _ Courier l_—_l Cell: Courier |:|
e-mail: ot [Son @ e ba.ca e-mail e-mail: e-mail ||
Information to be included on RUSH Please contact the laboratory to | Sample Custody (Please Print)

Report and Invoice

Project ID: ¢20i- 99— /3< 30
Project Name: A /can (- wels

Project Location: Af....., T ch. on L, IT

confirm rush dates and times before submitting
samples.

Upon filling out this section, client accepts that

surcharges will be attached to this analysis

- ~
Sampled by: B/ ¢ Date 7869 7% - 4§
Company £ 5.4 Signature . A E,

Relinquished by:

Required on:  all analyses or as indicated Company Date
Legal Location: L1 o [ Waybill number: . p
PO#: Receivedby: - sty T4 j,f.,/) +
Proj. Acct. Code: Date Required: Company - & { L Ml 7
Agreement ID: Signature: Processed by:
Norwest Authorization: Norwest Labs Date
Special Instructions / Comments ’
/Z' L (“"z{f'/r‘ /7/ P///( et A 'é § D( ~
7 / ,/// k- $
- PESTRPS  IR:
AN on 5 fighat LPH Semplol BN
Y 21U
Sample Identification Location |Depth g::: ;llzme Matrix hsn:':;l’g;ng ¥ | Enter tests above (v relevant samples below)
11 /25357 # - 9805,y | So. / gral, | ! /
/ H §
2 | 3 - L v
3 | 7 _ ; ; / /
4 / 9 — ! / / 1/
5| / = NNy
| ' ,
6 | /3 - RN
7 / /7 — ! / 1/
o] /2 — Y,
] .
9 i A0 — 807/ seor LI/
10 | 22 - / |/
{ i
" 23 — / | ava
12 24 — / RV
13 . 2o - // ! ! /
- n
14\ 29 ~ v VIRV

NOTE: All hazardous samples must be labelled according to WHMIS guidelines.

Anmeaditad bastha Ctandarde Caiineil Af Narnada fAr enacific toata

Page _ / % _3
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NORWEST controlNumber F 01021

Environmental Sample Information Sheet

L ABS NOTE Proper completion of this form is required in order to proceed with analysis
See reverse for your nearest Norwest location and proper sampling protocol
Report To: | | Copy of Report To: Copy of invoice: | |
Company: Mail invoice to this
QA/QC Report ] Address: address for approval
Report Result: || Attention: Report Result:
Fax L] |l Phone: Fax [_]
Mail [:l Fax: Mail D
Courier [:] Cell: Courier |:|
e-mail D e-mail: e-mail
Information to be included on RUSH Please contact the laboratory to || Sample Custody (Please Print)
Report and Invoice confirm rush dates and times before submitting )
samples. Sampled by: ¢ /2C Date 7805/~ /7
Project ID: Upon filling out this section, client accepts that Company Yy Signature _# er i, <.
Project Name: surcharges will be attached to this analysis Relinquished by:
Project Location: Required on:  all analyses or as indicated || Company Date
Legal Location: [:l or l:] Waybill number:
PO#: Received byf/} ;// ‘f// . - f‘) ( .
i . . YA ANENE a4 4
Proj. Acct. Code: Date Required: Company Al L) bath o
Agreement 1D: Signature: Processed by:

Norwest Authorization:

Norwest Labs Date
Special Instructions / Comments ”
©
R
5 f: Y
B o
Ry
£
3 U ~,
\Sample Identification Location |Depth g:: él.eere Matrix Slzrt?':'::::lng | Entertests above (v relevant samples below)
— 5. / ;
/3537 & 3o — 98095 Ser (| SP7 |1
3 —  |9809s6| | 1/
k%4 - ! / \
39 - / | {
» I |
38 — | R
a1 - / i

4 — a
4g - 1Y | |
78 - (780917 | |
79 - / \ i
50 — L VRY%

XL
w
|
"~ N NN N

NOTE: All hazard A ot =
- ous samples must be labelled according t ideli £ =
Accredited by the Standards Council of Canada for specific tests 9 to WHMIS guidelines. rece gz#




Control Number E O l O 1 9

Environmental Sample Information Sheet

NORWEST

LABS

NOTE Proper completion of this form is required in order to proceed with analysis

See reverse for your nearest Norwest location and proper sampling protocol

:i

Billing Address: Report To: | | Copy of Report To: Copy of invoice: | |
Company: Company: Mail invoice to this
Address: QA/QC Report || Address: address for approval |::| l |
Attention: Report Result: || Attention: Report Result: I
Phone: Fax ] | Phone: Fax
Fax: Mail [ ] || Fax: Mail [_]
Cell: Courier |:] Cell: Courier D l
e-mail: email [ | | e-mail: e-mail [ |
Information to be included on RUSH Please contact the laboratory to || Sample Custody (Please Print) l
Report and Invoice confirm rush dates and times before submitting
samples. Sampled by: < /P Date 7807 /7
. . 7o
Project ID: Upon filling out this section, client accepts that Company < /5.4 Signature e 447 I
Project Name: surcharges will be attached to this analysis Relinquished by:
Project Location: Required on:  all analyses or as indicated | Company Date
Legal Location: L1 o [ Waybill number: e ’
PO#: Received b“y"'“y/// VIRV
Proj. Acct. Code: Date Required: Company,_.”" “7_ _/,/ pkte { ' ///5 .
Agreement ID: Signature: Processed by: H
Norwest Authorization: Norwest Labs Date

Special Instructions / Comments , I

n

e

2l

SIS 1

AN

D, .

INR

Z|\y Ny l

Sample Identification Location |Depth 2::?;;3"‘! Matrix I\Sninﬂjing 3| Enter tests above (v relevant samples below)
o~y { 3 - / -
11/35737 £ gy — 752977 5o (| 527 | l
7 / /

2 & S - W ¢ / ( /
: - i
4 —
: - i
6 R
7 p—
; - i
9 —
7 - i
11 —
12 ~ I
13 —
14 - I
NOTE: All hazardous samples must be labelled according to WHMIS guidelines. Page S of 3
Accredited by the Standards Council of Canada for specific tests #i#t
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POTENTIAL SITE RESTORATION

SELECTION OF TREATMENT OPTIONS

It is understood that should the site become property titled to other than the Government of
Canada the Contaminated Sites Regulations would apply. This would mean that the eventual
development of the property might be contingent upon a successful site restoration program such
that the site would no longer be considered as contaminated under the Contaminated Sites
Regulations. The remediation options have, therefore, been evaluated with consideration to
restoring the site to standards established in these regulations.

Since the major sources of contamination are considered to be surface releases from the ASTs
formerly on the site, these sources are no longer present. By treating the contaminated soil the
potential for contaminant migration will also be removed. Information obtained in the Phase 2
and Phase 3 environmental site assessment is considered to reflect current site conditions. Over

time the site conditions may change such that the assumptions which have been made, are not
longer valid.

The discussions of treatment options are based on the following assumptions:

1. Two separate areas of hydrocarbon contamination are present on the site. One being the
former location of the Furnace Oil AST the second being the area formerly occupied by the
Gasoline and Stove Oil ASTs.

The hydrocarbon contamination is contained within the property boundaries.

3. The hydrocarbon contamination has not penetrated below 11.4 m.

The volume of soil contaminated in excess of the selected criteria is approximately 1050 m’.

In considering how to achieve restoration of the site in situ methods (treating the contamination in
place) were excluded following consideration of the applicability of these types of treatments to
the clay and silt matrix found through the site. The remaining restoration methods are generally
referred to as ex situ treatments, which involve removing the contaminated soil for treatment.
Within this category treatment can take place on-site or offsite. Given the location of the property
and the limited space available, on-site methods are not considered viable. This leaves off-site
treatment of the contaminated material.

eoqQ
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SUGGESTED TREATMENT OPTION

Off-site treatment would restore the property in a timely fashion since contaminated material
would be removed from the site-and replaced with clean fill. Soil, which was removed, could be
treated using either a landfarming system or a more aggressive approach such as bioremediation.

A more intensive bioremediation approach (such as a static pile bioremediation system) is

considered less economically feasible. This is due to the costs to provide water on-site, to
develop a treatment cell, and for power requirements.

Given the nature of the contaminant being a combination of gasoline type product and heavier
diesel type products both of which volatilize readily, a landfarming system is thought to be the
most cost effective treatment method for the soils encountered on the site. It is assumed that some
bulking agents would be required to reduce clumping and provide additional vapour space within
the soil matrix.

A landfarming treatment system allows natural processes such as volatilization and microbial
biodegradation to reduce the hydrocarbon contamination in the soil. The volatilization mechanism
for hydrocarbon removal involves the contaminant leaving the soil in the vapour form. The

biodegradation mechanism involves natural soil bacteria consuming the hydrocarbon as its carbon

and energy source for growth. Although natural biodegradation will occur within the
contaminated soil, the rate of hydrocarbon removal will be proportional to the extent to which
treatments or additives are employed. The particular remediation system envisaged would involve
a passive landfarming program, which does not include providing additives to promote
accelerated rates of biodegradation. As such, volatilization is assumed to be the primary process
for hydrocarbon removal.

The suitability for the landfarming type of remediation system is directly related to the soil and
contaminant types. With respect to soil type, landfarming is most suitable for a soil with a high
intrinsic permeability since there is an increased opportunity for air transmission through the soil
pore volume. Air transmission is the most critical requirement to effect both volatilization and

aerobic respiration of the contaminant. As discussed, the clay and silt matrix would require

bulking agents to enhance the permeability of the soil, depending on the material selected this
could also provide additional nutrients to the soil. The gravel and sand soils encountered below
the clays and silts are suitable for the adoption of a landfarming operation due to the moderate
intrinsic permeability which could be expected.
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In relation to contaminant type, landfarming is suitable for those hydrocarbons with a relatively
high vapour pressure since volatilization is dependent on the extent to which the contaminant will
partition to the vapour phase. In this particular case, the gasoline and to a lesser extent the fuel oil
contaminants consists of mixtures of organic chemicals with a range of relatively high vapour
pressures. In general, these constituents will readily volatilize at normal (summer) temperatures
and thus landfarming would be an appropriate configuration to effect volatilization. These
hydrocarbons are also readily biodegradable by naturally occurring soil bacteria. Therefore, it can

be expected that a small amount of microbial degradation will occur throughout the remediation
program.




