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1.

INTRODUCTION

BluMetric Environmental Inc. (BluMetricTM) was retained by Public Services and Procurement
Canada (PSCP) Western Region to conduct a maintenance event at the land treatment unit (LTU)
located on the Norman Wells Airport lands and administered by Transport Canada (TC). The
first maintenance event occurred from September 5 to 8, 2017.
The maintenance and repair of the LTU was conducted following recommendations outlined
within the Federal Guidelines for Landfarming Petroleum Hydrocarbon Contaminated Sites
(Government of Canada, 2006).
As part of the first maintenance event, soil within the LTU was tilled with an excavator. Fertilizer
was added during tilling and the soil was piled in windrows to increase surface area and
maximize aeration. All the windrows were flipped to aid in the aeration of the soil, thus
providing oxygen for the micro-organisms, as well as to distribute nutrients and moisture in the
soil to further aid biodegradation. Efforts were made to till the entire soil profile in each cell.
The first maintenance event was conducted in unison with liner repairs. Soil was removed from
the liner in areas of known damaged using hand shovels. The areas of known liner deficiency
were patched using extra pieces of liner and a product that acts as glue (The Right Stuff). An
effort was made to locate historical liner tears reported in previous studies, but without any
success. Hand tools had to be used to search for these holes to avoid further liner damage by the
excavator.
Background information concerning the Airside LTU at the Norman Wells airport can be found in
the August 2017 field report1.

2.

FIELD PROGRAM METHODOLOGY

2.1

SITE SPECIFIC HEALTH AND SAFETY PLAN

Prior to the commencement of the field program BluMetric prepared a site specific
Environmental Health and Safety (EH&S) plan, consistent with all territorial and federal policies
and procedures, and with the requirements outlined in the RFP. The EH&S plan was created
based on the work plan and detailed information regarding work in the northern environment,
BluMetric Environmental Inc., Norman Wells Airport - Airside Land Treatment Unit - Field Report – PFAS
and PHCS Assessment, August 2, 2017, 14 pages.
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wildlife safety, level and type of personal protective equipment (PPE) required for wear on site,
monitoring to be conducted before, during, and after the site investigation, decontamination
procedures, documentation and records of on-site safety meetings, documentation of health and
safety training given to staff, remote communication procedures, and emergency contacts. A
copy of the EH&S Plan was provided to the PSPC Project Manager prior to field mobilization for
review and approval and was reviewed by BluMetric field personnel in detail prior to
mobilization to site.
3.2

LANDFARM MAINTENANCE OPERATIONS

BluMetric field personnel were on-Site between September 5 to 8, 2017. During this time, three
windrows were completed, fertilizer was added to each windrow and each windrow was flipped
to mix the fertilizer with the soil and aerate it.
On September 5, BluMetric field personnel arrived on-Site to find vegetation covering most of
the soil in the LTU and water accumulations mostly on the east and south of the LTU. While
working on the windrows, larger vegetation (such as trees) were moved to the side and smaller
vegetation was mixed with the soil. As for the stagnant water on the east and south sides, a
trench was dug to drain the water from east to south. However, there was not enough space to
contain all the water and some of it overflowed. The trench was blocked to prevent more water
from draining to the south of the liner area and was retained on the east side. As well, a large
number of rocks were present within the soil. During the course of the day, two of the three
windrows (east and middle windrows) were completed using an excavator and work on the
third windrow (west windrow) began.
The air quality on-Site was monitored throughout the day using an RKI GX-6000. Seven locations
were selected around and within the LTU and VOC concentrations were measured
approximately every hour between 9h00 to 16h30. VOC concentrations ranged from 0 to
1.6 ppm which was below the action level of 25 ppm. HRN personnel and equipment for the
day consisted of an operator and an excavator. Two HRN personnel were mobilized to the
airport to pick up the fertilizer and other supplies from the airport in the morning.
On September 6, the west windrow was completed. As well, the east windrow and part of the
middle windrow were flipped using an excavator. The air quality was again monitored
throughout the day using an RKI GX-6000. Thirteen locations were selected around and within
the LTU and VOC concentrations were measured at 9:30, 11:30, 13:30 and 15:30. VOC
concentrations ranged from 0 to 2.5 ppm which was below the action level of 25 ppm. Also, a
tear in the liner that occurred during work operations on September 5, 2017 was patched using a
new liner and sealant. A second tear that was noticed between the east and middle windrow was
patched as well. HRN personnel and equipment for the day consisted of an operator and an

excavator. An HRN laborer came to the site with a loader to pick up rocks in the morning.
However, as the loader was sinking in the mud and the risk to tear the liner was too high, the
loader was driven out of the LTU. The laborer helped with liner repairs.
On September 7, fertilizer was added to all three windrows. The flipping of the middle windrow
was completed and the west windrow was flipped as well. Air quality was monitored throughout
the day using an RKI GX-6000. Thirteen locations were selected around and within the LTU and
VOC concentrations were measured at 9:30, 11:30, 13:30 and 15:30. VOC concentrations ranged
from 0 to 1.1 ppm which was below the action level of 25 ppm. A third tear was made in the
liner when the excavator began to sink in the mud near the west windrow. HRN personnel and
equipment for the day consisted of an operator and an excavator. Two laborers were present for
a few hours throughout the day to spread the fertilizer on the three windrows. A loader was
used to carry the bags of fertilizer to the site.
On September 8, all the windrows were flipped once more. Tilling when soil is excessively wet is
considered unproductive (Government of Canada, 2006). Due to the wetness of the soil, it was
decided to use the excavator and not the Allu bucket. As well, the liner tear that the excavator
caused on September 7 was repaired. The air quality was monitored throughout the day using an
RKI GX-6000. Thirteen locations were selected around and within the LTU and VOC
concentrations were measured at 11:30 and 15:30. VOC concentrations ranged from 0.1 to
1.0 ppm which was below the action level of 25 ppm. HRN personnel and equipment for the
day consisted of two operators and two excavators.
3.3

LTU LINER INVESTIGATION

A previous investigation (Arcadis, 2017) identified that the liner had degraded where it was
exposed, specifically in the northwest corner of the LTU. The liner was also punctured with the
bucket of the excavator during soil sampling at TP2 and TP14 and stained soil with a PHC odour
was observed beneath the liner in TP14. The liner was only encountered by BluMetric within one
soil sampling test pit (3e), at a depth of approximately 0.65 mbgs, however the condition of the
liner and soils below could not be evaluated.
BluMetric personnel had previously attempted to assess the liner condition throughout soil
sampling activities conducted in July 2017, however soil conditions were not conducive to an
examination of the liner in each test pit. The liner was only encountered by BluMetric within one
soil sampling test pit (3e), at a depth of approximately 0.65 mbgs, as detailed within the soil
sampling logs in Appendix B of the August field report. Standing water was observed within the
LTU during the soil sampling activities in July and September 2017. The presence of standing
water within these areas suggests that the liner is preventing infiltration of precipitation in these
areas and that punctures are not present within these depressions.

During the field maintenance event that occurred from September 5 to 8, 2017, field personnel
again attempted to find the tears that were reported by Arcadis with no success. Photographs of
the tears that occurred in the liner during the first maintenance event from September 5 to 8,
2017 can be found in Appendix A. As well, photographs of the repaired liners can be found in
Appendix A.

3.

DISCUSSION AND RECOMMENDATIONS

The following discussion and recommendations have been developed based on the maintenance
event conducted at the Norman Wells Airside LTU between September 5 and 8, 2017:





4.

A second maintenance event be performed, as part of the soil sampling program at the
land treatment unit (LTU) located on the Norman Wells Airport lands and administered
by Transport Canada (TC). If possible, an Allu bucket should be used to help till the soil.
Tilling provides oxygen for the micro-organisms and also helps to distribute nutrients and
moisture in the soil, aiding biodegrading (Government of Canada, 2006).
Water pooling within the LTU should be monitored and equipment should be available
to manage any water that may accumulate during a precipitation event.
Great care should be taken when operating the excavator near to liner so as to avoid
further tears being made in the liner.

CLOSURE

The conclusions presented in this report represent our professional opinion and are based upon
the work described in this report and any limiting conditions in the terms of reference, scope of
work, or conditions noted herein. The findings presented in this report are based on conditions
observed at the specified dates and locations, and on the analysis of samples for the specified
parameters. Unless otherwise stated, the findings cannot be extended to previous or future site
conditions, portions of the site that were not investigated directly, or types of analysis not
performed.
BluMetric Environmental Inc. makes no warranty as to the accuracy or completeness of the
information provided by others, or of conclusions and recommendations predicated on the
accuracy of that information. Nothing in this report is intended to constitute or provide a legal
opinion. BluMetric Environmental Inc. makes no representation as to compliance with
environmental laws, rules, regulations, or policies established by regulatory agencies.

This report has been prepared for Public Services and Procurement Canada (PSCP) and Transport
Canada. Any use a third party makes of this report, any reliance on the report, or decisions based
upon the report, are the responsibility of those third parties unless authorization is received from
BluMetric Environmental Inc. in writing. BluMetric Environmental Inc. accepts no responsibility
for any loss or damages suffered by any unauthorized third party as a result of decisions made or
actions taken based on this report.
If you have any questions please do not hesitate to contact the undersigned.
Respectfully submitted,
BluMetric Environmental Inc.

Alexandra Duchesne, M.Env.
Intermediate Environmental Scientist

Nicole Westeinde, B.Eng.
Junior Environmental Scientist

Andrea Jenney, P. Eng.
Senior Project Engineer

5.
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APPENDIX A
Photographs

•Photo 1: LTU before starting maintenance event.

•Photo 3: Work being done on the first windrow.

•Photo 2: LTU before starting maintenance event.

•Photo 4: First windrow nearing
completion/accumulation of water on East side of LTU.
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•Photo 5: Completed first windrow.

•Photo 7: Tears in the liner in the Northwest
corner of the LTU.

•Photo 6:Work being done on the second windrow.

•Photo 8: Tear in liner between middle and west
windrows.
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•Photo 9: Accumulation of water at the South end of the
LTU.

•Photo 11: Air monitoring equipment RKI GX6000.

•Photo 10: Draining of water from East to South
end.

•Photo 12: Extent of work from September 5, 2017.
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•Photo 13: Completed west windrow.

Photo 15: Flipping of east windrow completed.

•Photo 14: Starting to flip east windrow.

Photo 16: Starting to flip middle windrow.
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Photo 17: Extent of first liner tear from Sept 5 operations.

Photo 18: Liner being cleaned prior to patchwork

Photo 19: Glue being put on the liner prior to patchwork.

•Photo 20: Patching of liner tear complete.
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Photo 21: Extent of second liner tear.

Photo 22: Patching of second liner tear complete.

•Photo 23: Making notch through east windrow.

•Photo 24: Bringing fertilizer to east windrow.
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•Photo 25: Putting fertilizer on east windrow.

Photo 27: Flipping of middle windrow nearing completion

•Photo 26: Flipping middle windrow.

•Photo 28: Flipping of west windrow
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•Photo 29: Flipping of west windrow completed.

•Photo 30: Extent of work from September 7,
2017.

•Photo 31: Muddy conditions on September 8,
2017.

•Photo 32: Tear in liner from September 7, 2017.
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•Photo 33: Tear in liner from September 7, 2017.

•Photo 35: allu bucket.

•Photo 34: Tear in liner being repaired.

•Photo 36: Flipping of west windrow nearing
completion/ Starting to flip middle windrow.
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•Photo 37: Flipping of middle windrow nearing
completion.

•Photo 39: All windrows flipped with fertilizer.

•Photo 38: Flipping east windrow.

•Photo 40: First maintenance event complete.
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