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EXECUTIVE SUMMARY

The Department of Public Works and Services, Petroleum Products Division (PPD)
of the Government of Nunavut, retained Wardrop Engineering Inc. (Wardrop) to
conduct a soil excavation program at the site of former bulk fuel storage facility in
Kugaaruk, Nunavut.

Previous environmental investigations completed by Wardrop identified four areas
requiring excavation:

northwest of the Recreation Complex (Recreation Complex Excavation)
former fuel cabinet (Cabinet Excavation)

former vertical tank area (Vertical Tank Excavation)

fuel resupply area (Fuel Re-Supply Excavation)

The excavation of these areas was completed simultaneously to ensure timeliness of
the project, and full utilization of remediation equipment.

Between July 16 to July 21, 2007, soil excavation activities took place. Impacted
soils were excavated from the four noted areas and placed within the Landfarm
Facility constructed in 2005 for this purpose.

The significant results of the excavation are as follows:

e Approximately 1271 m® of petroleum hydrocarbon impacted soil was excavated
from the Recreation Complex Excavation, and later placed in the Landfarm
facility.

e Approximately 542 m® of petroleum hydrocarbon impacted soil was excavated
from the Cabinet Excavation, and later placed in the Landfarm facility.

e Approximately 113 m® of petroleum hydrocarbon impacted soil was excavated
from the Vertical Tank Excavation, and later placed in the Landfarm facility.

e Approximately 246 m® of petroleum hydrocarbon impacted soil was excavated
from the Fuel Re-Supply Excavation, and later placed in the Landfarm facility.

e Large boulders and cobbles were set aside during the excavations, as they could
not be placed within the Landfarm Facility as per the Landfarm Licence. The
boulders and cobbles were later used to backfill the excavations. Granular fill
was transported to the site from a local source for backfill of the excavations.

All impacts could not be removed at the base of the excavation due to the limitations
of the equipment in frozen soils and the close proximity of the recreation complex
foundation.

i 0222880801-REP-V0001-01
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Laboratory analytical results and on-site analyses indicated that impacts remain
within the permafrost zone at the excavation base limits as follows:

¢ Recreation Complex Excavation: south, west and central;
o Cabinet Excavation: west
¢ Vertical Tank Excavation: southwest

e Fuel Re-Supply Excavation: west, south

Walls of the excavations were advanced to the limits of apparent impacts. However,
the southern wall of the Recreation Complex Excavation was not extended to ensure
that the northern foundation of the Recreation Complex was not disturbed. To
prevent possible contaminant migration into the excavated area, a 60-mil
Geotechnical HDPE Liner was installed along the western portion of the Recreation
Complex excavation’s southern wall from base to grade.

Additionally, Wardrop was unable to fully remediate the Fuel Re-Supply area, due to
the presence of underground offloading gas and diesel lines and buried electrical
cables (see photos 6, 7, and 8 presented in Appendix A). A test pit was excavated
southeast of the buried electrical cables to ensure that impacts were fully delineated
and removed. Soil headspace results from the test pit revealed soil was below the
applicable guidelines.

Excavated soil was placed in the Landfarm treatment cell constructed for this
purpose. Wardrop personnel ensured that the soil placement complied with the terms
of licence issued by the Nunavut Water Board. Soil samples were collected following
soil placement in the treatment cell, in order to establish the baseline petroleum
hydrocarbon concentrations.

if 0222880801-REP-V0001-01
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1

.0

BACKGROUND

1.1

1.1.1

1.1.2

The Department of Public Works and Services, Petroleum Products Division (PPD)
of the Government of Nunavut, retained Wardrop Engineering Inc. to conduct a soil
remediation program in the vicinity of a former bulk fuel storage facility in Kugaaruk,
Nunavut. The on-site activities took place from July 14, 2007 to July 21, 2007.

The Nunavut Department of Public Works and Services operates a bulk fuel storage
facility in the Hamlet of Kugaaruk. In 1999, the Department engaged Dillon
Consulting to undertake an Environmental Site Assessment (ESA) of the facility to
identify any environmental impacts. The initial report confirmed the presence of soil
impacts above applicable criteria. In 2000, Dillon completed a Phase {1l ESA which
identified, and partially delineated, five areas where soil had been impacted by
hydrocarbon contamination.

In September 2006, Wardrop conducted an additional Phase Il ESA to determine if
there had been any significant changes in the contaminant plume dimensions since
Dillon's 2000 study. On September 20 and 21, 2006, a rubber-tired backhoe was
utilized to complete the shallow test pits. The field program consisted of the
excavating of 27 test pits. Soil headspace vapour screening, soil and groundwater
sample collection, on-site PetroFLAG® analysis, and laboratory analyses were also
completed. The findings of the ESA were documented in Wardrop's July 2007 report
titled, Soil Sampling — Former Tank Farm Site Kugaaruk, Nunavut July 2007.

SITE INFORMATION

COMMUNITY LOCATION

Kugaaruk, Nunavut is located in the central northern portion of Nunavut on
St. Peter’'s Bay on the Arctic Ocean, in UTM Zone 16, N 7,604,600 and E 384,200.
The Hamlet of Kugaaruk has a population of approximately 600 people.

SITE SETTING

The former petroleum storage and handling property measures approximately 0.5 ha
and is located within the southeast corner of the Hamlet of Kugaaruk, Nunavut. The
property comprises an earthen berm where numerous vehicles are stored. A short
length of pipeline connected the former tank farm to a resupply station at the edge of
the airstrip, east of the former Tank Farm.

Govemment of Nunavut — Department ;fPuinc Works and Services 1 0222880801 -REP-V0001-0-1
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1.1.3

1.1.4

1.2

1.2.1

The current surrounding property development is as follows:

e North: Nunavut Power Corporation Building across the road
e South: Community Recreation Complex, followed by the airstrip

e FEast: Fuel resupply pump house and maintenance garages, followed by the
airstrip.

e West: RCMP Building and Health Center and Residential Buildings

A general site plan of the subject property is shown on Figure 1 in Appendix B.

PuBLIC AND PRIVATE UTILITIES

Overhead utility lines are located west and north of the site, across the road. There
are no underground utility lines present on-site.

SITE HISTORY

The former Tank Farm site consisted of two above ground storage tanks (ASTs); one
1 381 000-L P-50 tank and one 461 000-L gasoline tank. Additional fuel storage
facilities included two vertical storage tanks, with a total capacity of 154 000 L for
Turbo A aviation fuel, located east of the Tank Farm, and two horizontal double-
walled Turbo A aviation tanks located south of the re-supply pump house.

In 2004, the P-50 and gasoline tanks were removed from the original Tank Farm
area and relocated to the new Tank Farm site. The horizontal Turbo A aviation tanks
were relocated to the airport terminal building area. The original site was then
decommissioned and the pumping infrastructure removed. An earthen berm and
liner remain at the former tank site.

GEOLOGICAL SETTING

REGIONAL GEOLOGY

Kugaaruk lies within the Barren Lands of the Arctic tundra within the zone of
continuous permafrost. The topography is generally low-lying, undulose terrain,
marked by hills of granitic rock and eskers and scattered boulder fields. Till cover
varies from a few centimetres to tens of meters in thickness overlying bedrock.

Published records indicate that the region is underlain by Archean granitic gneiss,
Archean Prince Albert Group metasedimentary rocks, Aphebian age metadiabase
dikes, Neohelikian age Mackenzie diabase dikes and Archean to Proterozoic
granites. The area is extensively covered by Quaternary glacial sediment.

The area lies within the Archean age Vommittee supracrustal belt of the Rae
Province. The region is underlain by Neoarchaen granitic intrusives.

Govemment of Nunavut — Department of Public Works and Services 2 0222880801-REP-V0001-01
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1.2.2 SITE HYDROGEOLOGY

Groundwater at the site appears to collect in the low-lying areas east of the former
tank farm. Groundwater movement is generally confined to the permafrost table, the
layer between the permafrost and active layer above the permafrost.

1.2.3 SITE STRATIGRAPHY

The soil beneath the subject site consists of a course gravel fill, overlying deposits of
a sandy silt till to the depth of the test pit refused in frozen soil. Most test pits likely
refused within the frozen active layer as on-site activities began after temperatures
dropped below zero degrees Celsius. The thickness of the active layer is unknown
at the site, and could be variable.

Govemment of Nunavut — Department of Public Works and Sehices 3 0222880801-REP-V0001-01
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2.0

REGULATORY GUIDELINES

2.1 SITE REMEDIATION GUIDELINES
The site remediation guidelines are based on the vapour inhalation pathway for slab
on grade foundation, for BTEX and Fraction 1 and 2 petroleum hydrocarbon
constituents. Fraction 3 and 4 petroleum hydrocarbon constituent guidelines are
based on the eco soil contact pathway, as there are currently no guidelines available
for Fraction 3 and 4 under the vapour inhalation pathway.
SITE REMEDIATION SOIL CRITERIA"
(mglkg)
Parameter <15m >1.5m
BTEX:
Benzene 0.030 0.030
Toluene 1400 1500
Ethylbenzene 630 670
Xylenes3 160 170
Fraction 1 (nCg to nCyq) 310 340
Fraction 2 (>nC4; to nC1g) 1700 1800
Fraction 3 (>nCy¢ to nCa4) 1700 3500
Fraction 4 (>nCay) 3300 10 000
Notes: 'Canadian Council of Ministers of the Environment (CCME), Canada-Wide Standards
for Petroleum Hydrocarbons (PHC) in Soil, May 2001 (for Fraction 1 to 4 values for
coarse-grained soils).
2CCME, Canadian Environmental Quality Guidelines, 2004 (for BTEX values for fine-
and coarse-grained soils within the inhalation of indoor air (slab on grade) and eco-
soil contact pathway).
*Summation of m-, p-, and o-Xylene concentrations.
Govemment of Nunavut — Department of Public Works and Services 4 0222880801-REP-V0001-01
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3.0

SITE REMEDIATION ACTIVITIES

3.1 PRELIMINARY ACTIVITIES
On July 16, 2007, prior to the commencement of on-site activities, a health and
safety toolbox meeting was conducted with the excavation contractor (Kudlik
Construction Ltd.), and an outline of the day's activities was outlined. All excavation
activities were executed under the direction of on-site Wardrop personnel.

3.2 SITE REMEDIATION
Previous environmental investigations completed by Wardrop identified four areas
requiring excavation:
e northwest of the Recreation Complex (Recreation Complex Excavation)
e former fuel cabinet (Cabinet Excavation)
o former vertical tank area (Vertical Tank Excavation)
e fuel resupply area (Fuel Re-Supply Excavation)
The excavation of these areas was completed simultaneously to ensure timeliness of
the project, and full utilization of remediation equipment.
Between July 16 to July 21, 2007, soil excavation activities took place. Impacted
soils were excavated from the four noted areas and placed with the Landfarm Facility
constructed in 2005 for this purpose. Large boulders were kept aside during the
excavation, and used as backfill at the conclusion of the excavation activities as per
the Landfarm Facility Licence issued by the Government of Nunavut. There was no
visible petroleum hydrocarbon staining or other evidence of petroleum contamination
on the boulders that were placed back into the excavation.
The final extents of the excavations are shown on Figures 3, 4, 5, and 6, in
Appendix B.

Govemment of Nunavut - Departmc-;w;;f_ Eb-)i;_Works and Services 5 0222880801-REP-V0001-01
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3.3

3.3.1

3.3.2

SoiL SAMPLING

SoiL HEADSPACE VAPOUR MEASUREMENTS

To obtain a preliminary indication of the presence of PHC constituents, soil samples
were obtained for headspace vapour concentration measurements. These
measurements were recorded using a portable Gastech 1238ME combustible gas
indicator calibrated to hexane (a standard used for gasoline or diesel fuel) and set on
methane elimination mode (to discount naturally occurring combustible methane).

Vapour concentrations exceeding 500 parts per million (ppm) on the 1238ME were
reported as a percentage of the Lower Explosive Limit (LEL) (for hexane,

110 ppm = 1% LEL). The headspace vapour concentrations are presented in
Table 1.

EXCAVATION WALL AND BASE SAMPLING AND LABORATORY ANALYSES

Upon attaining the apparent limits of the petroleum hydrocarbon impact, soil samples
were collected from the wall of the excavation at sampling locations spaced at
approximately 5-m intervals, and at 0.5-m depth intervals. Soil samples were
collected from the base of the excavation in a 5-m by 5-m grid. All soil samples were
analyzed for soil headspace vapour measurements, and selected soil samples were
analyzed for petroleum hydrocarbon concentrations (diesel range) with the
PetroFlag® analyzer.

Based on the soil headspace vapour measurements, PetroFIag® results, and field
observations, the following soil samples were submitted to ALS Laboratory Group’s
laboratory located in Winnipeg, Manitoba, for BTEX and Fraction 1 to Fraction 4
petroleum hydrocarbon parameter analyses.

RECREATION COMPLEX EXCAVATION
Four samples were sent to the Laboratory:

e West Wall (S81)

e West Base (S112)
e South Wall (S196)
e South Base (S212)

CABINET EXCAVATION

One sample was sent to the Laboratory for analyses:

e North Wall (A35)

Govemment of Nunavut — Department of Public Works and Services 6 0222880801-REP—V0001—01
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VERTICAL TANK EXCAVATION

Two samples were sent to the Laboratory for analyses:

e Southeast Wall (B33)
e Central Base (B39)

FUEL RE-SUPPLY EXCAVATION

Two samples were sent to the Laboratory for analyses:

e North Wall (C29)
e Central Base (C34)

Soil samples were collected in accordance with industry standard practices and
quality control measures and were maintained in ice pack-equipped coolers prior to
submission to the analytical laboratory.

The sampling locations are provided on Table 1, in Appendix B.

3.3.3 PETROFLAG® ON-SITE ANALYSIS

During the 2006 on-site activities Wardrop advanced test pits within the excavation
areas, and analyzed selected samples on-site using the PetroFIag® hydrocarbon
analyzer and subsequently submitted the samples to ALS Laboratory for
confirmatory analyses. Wardrop then correlated the 2006 PetroFIag® results to the
2006 laboratory analytical results to use as a guide in 2007 for advancement of the
excavation and for selecting samples for analyses.

A PetroFlag® analyzer set to the diesel fuel response factor, was used to analyze
petroleum hydrocarbon concentrations on-site along with the Gastech vapour meter.
The analyzer was used as a means of selecting the appropriate samples to submit to
the laboratory, or to advance the excavation limits to remove impacted soils. To
ensure accurate and repeatable results the PetroFLAG® hydrocarbon analyzer was
recalibrated to diesel fuel with every batch of ten samples, and clean scopulas were
used to measure each sample.

It should be noted that although it is standard practice to use Gastech vapour meter
to analyse samples in the field, it is difficult to correlate diesel impacted soil vapours

to analytical measurements, including the PetroFlag® analyzer results.

Results of the PetroFLAG® analysis are presented in Table 1, in Appendix C.

Govemment of Nunavut - Department of Public Works and Services 7  0222880801-REP-V0001-01
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3.4

3.5

INSTALLATION OF GEOTEXTILE

The southern wall of the Recreation Complex Excavation was not extended to
ensure that the northern foundation of the Recreation Complex was not disturbed.
To prevent possible contaminant migration into the excavated area, a 60 mil
Geotechnical HDPE Liner was installed along the western portion of the Recreation
Complex excavation’s southern wall from base to grade.

EXCAVATION BACKFILLING AND COMPACTION ACTIVITIES

Granular backfill was provided from a local borrow site located north of the Landfarm
Facility. The backfill consisted of gravel and sand, and is used for various
community projects within Kugaaruk, NU. Additionally, material from the P-50
perimeter berm was used as backfill, after soil headspace readings, and PetroFlag®
results determined the soil to be below guidelines.

Backfill was placed within the excavations once the PetroFlag® soil analytical results
indicated the walls of the excavation were below the established site criteria. Backfill
was placed in lifts of no more than 200 mm in thickness, and compacted with a
mechanical loader provided by Kudlik Construction. Backfilled excavations were
restored to just above original grade to allow for soil settling and further compaction.

Govemment of Nunavut — Department of Public Works and Services 8 02228808751 -REP-V0001-01
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LANDFARM FACILITY

4.1

4.2

4.3

PREINSPECTION OF LANDFARM FACILITY

Prior to excavation activities, the Landfarm Facility was inspected for visible
deterioration. The following items were inspected:

Settling of berms

Loss of cover material over the liner
Cuiverts

Sump area

Inspection of the Facility revealed no obvious signs of visible deterioration.

PLACEMENT OF SOIL

impacted soils were placed within the Landfarm Facility as per section 3.8, Division 2
— Section 02224 of the Government of Nunavut's April 2000 Construction Tender
titled, Fuel Storage Facility Expansion/Relocation, Kugaaruk, Nunavut - GN Project
#01-4109.

Immediately following the excavation of impacted material, the impacted soils were
transported to the Landfarm Facility. A dedicated rubber-tired loader at the Facility
spread the soils evenly, and ensured that a one meter perimeter buffer strip was
maintained between the toe of the soil and the interior berm. The resulting soil pile
was approximately 0.9 m in height. Care was taken to prevent compaction of the
soils and damage of the underlying HPDE liner membrane during soil placement.

BASELINE SOIL SAMPLING AT LANDFARM FACILITY

Initial soil sampling at the Landfarm Facility took place immediately following the
placement of the impacted soil into the treatment area. A total of six composite
samples (LF1-2, LF2-2, LF3-2, LF4-2, LF5-2 and LF6-2), were required to confirm
the soil quality for the volume of material. To ensure that samples were
representative of the material, the Landfarm was divided into six longitudinal
segments by dividing the northwest exterior berm into six equal lengths, and then
extending a perpendicular line to the opposite side of the cell. For segment lengths

Govemment of Nunavut — Department of Public Works and Services 9 0222880801-REP-V0001-01
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of 50 m or less, four discrete samples were collected from equidistant points along
the centre line of the segment. For segments over 50 m in length, an additional
discrete sample was taken for every 10 m or less. Samples were collected from
approximately 0.3 m below grade. Laboratory analytical results are presented in
Table 3, Appendix C.

Govemment of Nunavut - Department of Public Works and Services 10 0222880801-REP-V0001-01
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5.0

REMEDIATION ACTIVITY RESULTS

5.1

5.2

5.3

5.3.1

SolL EXCAVATION
The excavation activities are summarized below:

e Approximately 1271 m® of petroleum hydrocarbon impacted soil was excavated
from the Recreation Complex Excavation, and later placed in the Landfarm
Facility.

e Approximately 542 m? of petroleum hydrocarbon impacted soil was excavated
from the Cabinet Excavation, and later placed in the Landfarm Facility.

e Approximately 113 m® of petroleum hydrocarbon impacted soil was excavated
from the Vertical Tank Excavation, and later placed in the Landfarm Facility.

e Approximately 246 m® of petroleum hydrocarbon impacted soil was excavated
from the Fuel Re-Supply Excavation, and later placed in the Landfarm Facility.

e Large boulders and cobbles were set aside during the excavations, as they could
not be placed within the landfarm facility as per the Landfarm Licence. The
boulders and cobbles were later used to backfill the excavations.

e Granular fill was transported to the site from a local source for backfill of the
excavations.

AMBIENT AIR MONITORING RESULTS

Wardrop’s monitoring of the ambient air during excavation activities revealed that
ambient vapours did not exceed 5 ppm.

FINAL EXCAVATION SOIL SAMPLE ANALYTICAL RESULTS

RECREATION COMPLEX EXCAVATION

Soil headspace results did not exceed 500 ppm in the final excavation walls, with the
exception of the south wall of the Recreation Complex excavation; a hydrocarbon
resistant liner was installed in this area of the site. Some base samples within the
southwest portion of the Recreation Complex excavation exceeded 500 ppm, where
impacts were in the permafrost horizon. There are remaining impacts along the
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5.3.2

5.3.3

central south portion of the excavation base. Attempts were made to excavate the
impacted permafrost in this area, however it was deemed that undermining the
permafrost close to the Recreation Complex could do harm. Samples with the
highest soil headspace readings were submitted to the laboratory for petroleum
hydrocarbon analyses.

LABORATORY ANALYSES

Sample S212 (south base) exceeded the remediation guidelines for PHC F1 and F2;
the sample is considered to be representative of impacts that remain in the
permafrost horizon at the southwest base of the excavation. All impacts could not be
removed at the base of the excavation due to the limitations of the equipment in
frozen soils and the close proximity of the recreation complex foundation.

Sample S81 from the west wall of the excavation exceed the remediation criteria for
benzene, xylenes, and PHC F1 and F2. Itis thought that impacts in this area are
limited as impacts to the east and south have been removed; additionally, the 2006
test pit program revealed that there are no impacts further west of this area.

CABINET EXCAVATION

Soil headspace results did not exceed 250 ppm in the final excavation walls. Some
base samples within the south and west portions of the Cabinet Excavation
exceeded 500 ppm, these impacts where within the permafrost horizon, and were
unable to be excavated.

LABORATORY ANALYSES

The wall sample with the highest soil headspace reading (A35) was submitted to the
laboratory for petroleum hydrocarbon analyses. Analytical results revealed that the
soil sample was below the applicable guidelines.

VERTICAL TANK EXCAVATION

Soil headspace results did not exceed 500 ppm in the final excavation walls. Soil
headspace results exceeded 500 ppm periodically for base samples; however, these
samples were analysed on-site with the PetroFlag® analyser, and found to be below
the applicable guidelines.

LABORATORY ANALYSES

A sample from the northeast wall with the highest soil headspace reading (B33) was
submitted to the laboratory for petroleum hydrocarbon analyses. Analytical results
revealed that the soil sample was below the applicable guidelines. A sample from
the central base of the excavation submitted to the laboratory for analyses revealed
that the sample was below the applicable guidelines.
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5.3.4

5.4

FUEL RE-SUPPLY EXCAVATION

Soil headspace results from the southern wall and base exceeded 500 ppm;
PetroFlag® results revealed that samples were in excess of remediation guidelines.
Wardrop was unable to fully remediate this area, due to the presence of underground
offloading gas and diesel lines, and buried electrical cables (see photos 6, 7, and 8
presented in Appendix A). A test pit was excavated southeast of the buried electrical
cables to ensure that impacts were fully delineated and removed. Soil headspace
results from the test pit revealed soil vapours of 40 ppm, and were subsequently
considered clean.

LABORATORY ANALYSES

Two samples, C29 from the north wall and C34 from the central base of the
excavation, were submitted to the laboratory for petroleum hydrocarbon analyses.
Analytical results revealed that C34 exceed benzene and PHC F2 remediation
guidelines. Sample C29, was below the applicable remediation guidelines.

LANDFARM FACILITY LABORATORY ANALYSES

Six composite samples were collected from the Landfarm Facility, as described in
section 4.3, and subsequently submitted to the laboratory for petroleum hydrocarbon
analyses. Analytical results revealed that five of the six composite soil samples
exceeded the applicable guidelines for PHC Fraction 2; one sample exceeded the
guidelines for PHC F1.
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6.0 LABORATORY QUALITY ASSURANCE
AND QUALITY CONTROL

Each laboratory report provided by ALS Laboratory Group includes a Quality
Assurance Report, which has been reviewed by Wardrop. Each laboratory report
was analyzed using a Wardrop Engineering Inc. laboratory quality checklist which
ensures that both laboratory and field quality control measures are within acceptable
parameters.

All laboratory’s calibration checks, quality control standard recoveries, spikes, RPDs,
and blanks were within the laboratory’s quality control limits. The laboratory
certificates are included in the Appendix D.
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7.0 SUMMARY

The excavation activities are summarized below: -

e Approximately 1271 m® of petroleum hydrocarbon impacted soil was excavated
from the Recreation Complex Excavation, and later placed in the Landfarm
Facility.

e Approximately 542 m® of petroleum hydrocarbon impacted soil was excavated
from the Cabinet Excavation, and later placed in the Landfarm Facility.

e Approximately 113 m® of petroleum hydrocarbon impacted soil was excavated
from the Vertical Tank Excavation, and later placed in the Landfarm Facility.

e Approximately 246 m® of petroleum hydrocarbon impacted soil was excavated
from the Fuel Re-Supply Excavation, and later placed in the Landfarm Facility.

e Large boulders and cobbles were set aside during the excavations, as they could
not be placed within the Landfarm Facility as per the Landfarm Licence. The
boulders and cobbles were later used to backfill the excavations.

e Granular fill was transported to the site from a local source for backfill of the
excavations.

The southern wall of the Recreation Complex Excavation was not extended to
ensure that the northern foundation of the Recreation Complex was not disturbed.
To prevent possible contaminate migration into the excavated area, a 60-mil
Geotechnical HDPE Liner was installed along the western portion of the Recreation
Complex excavation’s southern wall from base to grade.

The soil sampling and laboratory analytical results are summarized below:

e Between July 16 and July 21, 2007, Wardrop completed four separate
excavations at the former bulk fuel station in Kugaaruk, Nunavut. Selected
samples from the walls and/or base of each excavation were submitted for BTEX
and F1-F4 petroleum hydrocarbon analysis. Of the nine samples submitted,
three samples were above the CCME guidelines. The remaining samples were
below the guidelines.

e Additionally, Wardrop was unable to fully remediate the Fuel Re-Supply area,
due to the presence of underground offloading gas and diesel lines and buried
electrical cables (see photos 6, 7, and 8 presented in Appendix A). A test pit was
excavated southeast of the buried electrical cables to ensure that impacts were
fully delineated and removed. Soil headspace results from the test pit revealed
soil was below the applicable guidelines.
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e Excavated soil was placed in the Landfarm treatment cell constructed for this
purpose. Wardrop personnel ensured that the soil placement complied with the
terms of licence issued by the Nunavut Water Board. Soil samples were
collected following soil placement in the treatment cell, in order to establish the
baseline petroleum hydrocarbon concentrations.

e On July 21, 2007, Wardrop collected baseline samples from the Landfarm
Facility. Six samples were submitted for BTEX and F1-F4 petroleum
hydrocarbon analysis. Of the six samples submitted five samples were above
the CCME guidelines.
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8.

0

RECOMMENDATIONS

8.1

8.2

8.3

FORMER TANK FARM SITE

The Recreation Complex Excavation could not be advanced further south due to the
presence of the Complex, and it is suspected that the soil impacts have migrated
under the northwest corner of the Complex. This portion of the building is above
grade and appears to have adequate ventilation. No further remedial action is
recommended at this time.

REMOVAL OF UNDERGROUND PIPING

Wardrop recommends that the underground offloading gas and diesel lines near the
fuel re-supply building be removed to ensure that the adjacent excavation and clean
fill are not impacted due to contaminant migration.

LANDFARM FACILITY

According to the Nunavut Water Board Licence 8BR-KRK0609, issued to the
Government of Nunavut, the Government of Nunavut is required to sample the soil at
a minimum frequency of once every four months, during the period of active land
treatment. Monitoring and sampling of soil is required until the Petroleum
Hydrocarbon concentrations are below the CCME Canadian Soil Quality Guidelines.

Compliance with the Nunavut Water Licence also requires the installation of
monitoring wells. Wardrop recommends that five downgradient groundwater
monitoring wells be installed to confirm that there is no subsurface migration of
contaminants from the Landfarm. Wells will be a standard sandpoint design with the
screened section extending from near surface to refusal. Groundwater will be
sampled twice per year, and analysed for BTEX and Fraction 1 to Fraction 4
Petroleum Hydrocarbon constituents. A water sample should also be collected from
the landfarm sump pit.

A splash pad is to be constructed at the location of the sump pit water disposal, as
per the Nunavut Water Licence.
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10.0

LIMITATIONS

The scope of this report is limited to the matters expressly covered and is intended
solely for the client to whom it is addressed. Wardrop Engineering Inc. (Wardrop)
makes no warranties, expressed or implied, including without limitation, as to the
marketability of the site, or fitness for a particular use. The assessment was
conducted using standard engineering and scientific judgment, principles and
practices, within a practical scope and budget. It is partially based on the
observations of the assessor during the site visit, in conjunction with archival
information obtained from a number of sources, which is assumed to be correct.
Except as provided, Wardrop has made no independent investigations to verify the
accuracy or completeness of the information obtained from secondary sources or
personal interviews. Generally, the findings, conclusions, and recommendations are
based on a limited amount of data (e.g., the number of boreholes drilled, and the
number of water samples submitted for laboratory analyses) interpolated between
sampling points and the actual conditions (e.g., the type, level, and extent of
impacted media) on the property may vary from that described above. Any findings
regarding site conditions different from those described above upon which this report
is based, will consequently change Wardrop's conclusions and recommendations.
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SITE PHOTOGRAPHS



15/07/2007 18:10

Photo 1: View of Landfarm Facility prior to use. Note sump pit on the left hand side.
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Photo 2: View of the northwestern portion of the Recreation Complex Excavation.
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20/07/2007 21:17

Photo 3: View of the southern portion of the Recreation Complex excavation. Note
geomembrane liner along the south wall.
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Photo 4: View of the Cabinet excavation. Photo taken facing east.
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21/07/2007 18:33

Photo 6: View of Fuel Re-Supply excavation. Note fuel re-supply station. Photo taken
facing west.
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21/07/2007,18:34

Photo 7: View of Fuel Re-Supply excavation. Photo taken facing east. Note runway in
the distance.

i o
21/07/2007 18:34

Photo 8: View of underground offloading gas and diesel lines near the fuel re-supply station.
Lines run west toward the supply station. Photo taken facing east.
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