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Suite #600, 322 11th Ave. SW Calgary, AB T2R 0C5
Office: (403) 290 0008
Fax: (403) 290 0050

May10, 2017

KBLEnvironmental
3601 75 Avenue
Leduc, AB
T9E 0Z5

Attention: ReneeWhite, Licensing& ComplianceManager

Dear Renee:

Re: Environmental Monitoring and Permafrost Considerations at KBL Environmental’s Proposed
Inuvik Soil Treatment Facility (STF)

LandSolutions Environmental LP (LSELP) is pleased to provide the following in support of a response to
both regulatory and public consultation concerns expressed regarding the operation and maintenance
of KBL Environmental’s (KBL) proposed petroleum hydrocarbon impacted soil treatment facility (STF) in
Inuvik, NT.

LSELP understands that during the regulatory application review and public consultation process,
questions were raised regarding KBL’s plans for longer term environmental monitoring at their proposed
facility that is to be co located with the boundaries of the Town of Inuvik’s Sanitary Solid Waste
Landfill Facility (SWDF). More specifically, the questions were with regards to:

1. How KBL plans to complete monitoring (e.g. soil, surface water and/or groundwater) to ensure
that the activities taking place upon the STF do not result in an off site environmental impact
(i.e., risk of contamination creating an adverse effect to human and/or environmental health);
and,

2. Whether or not KBL has considered the potential impact of their STF facility and operations
on permafrost underlying the proposed location and what, if any, mitigative measures or
monitoring should be implemented.

For the above questions, it is important to consider that KBL’s proposed facility is to be entirely
situated within the boundaries of the Town of Inuvik’s SWDF. In fact, preliminary test pitting results
have shown that much of the facility is to be constructed upon areas previously used for the disposal
(i.e., burial) of a variety of waste materials. Also, initial analytical results obtained beneath the
proposed development have identified the presence of localized petroleum hydrocarbon impacted soils.
Both of these conditions make monitoring for potential future impacts from the proposed STF
challenging.
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On the outset, monitoring surface water runoff down gradient of the STF may also be of limited benefit.
As reported in Earth Tech (Canada) Inc.’s report “Town of Inuvik, NT Operation and Maintenance
Manual for Solid Waste Disposal Facilities” issued in March 2006, the landfill is situated within a divide
between two of Mt. Baldy’s small watersheds. Northern slopes tend to drain toward Boot Creek, to the
west and north and the southern ones drain into a fenland and small ponds to the east and south.
Flow from both areas is directed around, and not through, the SWDF.

“As a result, drainage leaving the main part of the landfill is limited to the rain and snow
which fall directly on the rather small area of the landfill site itself, plus, possibly, a minor
amount of permafrost meltwater from beneath the site. Owing to the very small quantities of
water leaving this site, or passing its edges, there is little likelihood that any substantial
quantity of contamination would be transported from the site to either of the adjacent
watersheds.”

The low risk for off site migration of contaminants from the SWDF (and therefore the STF) may be
reinforced by a statement made in the same report that:

“the entire district is underlain by deep permafrost, and there are occasional large ice
lenses . . . Inuvik is above the Arctic Circle, and well within the NWT’s zone of continuous
permafrost. Subsoils below the shallow active layer are frozen to considerable depth. In
permafrost terrain, groundwater movement is confined to the seasonally thawed active
layer, and to the seasons of thaw. In the lands immediately surrounding the landfill site,
little groundwater movement is expected at all, owing to the shallowness of the active layer
(especially where the surface vegetation remains, as in the areas to the south and east) and to
the generally low permeability of the area’s soils. The compacted roadways running past the
west side of the site, into the old Hospital Hill quarry and up to the newer Mt. Baldy one, also
act as groundwater barriers. In conclusion, horizontal movement of groundwater out of the
Mt. Baldy site is expected to be extremely slow if any at all; and vertical movement is barred
by deep permafrost.

It has occasionally been asked what effect a landfill has on permafrost, and vice versa. In a
landfill containing completely inert materials, it is likely that the permafrost table will
gradually rise into the deposit, further improving encapsulation. A landfill that contains
natural organic materials, on the other hand, will support bacteria and generate metabolic
heat for a considerable number of years, and may actually drive the permafrost table down,
forming a temporary basin in the frozen terrain mass. In a shallow permafrost setting this
would preclude reliance on permafrost as a liner, but in a deep permafrost setting, such as
Inuvik’s, it is not of practical significance in terms of groundwater containment.”

It would appear that the above sourced information was the reasoning for not monitoring groundwater
from the Town of Inuvik’s SWDF for the potential off site migration of landfill leachate or potential
permafrost impacts.
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STF Baseline Assessment and Monitoring Program

Regardless of the information presented by AECOM in 2006, KBL will be completing a baseline soil
sampling program within the footprint of their proposed facility to characterize and delineate any
pre existing impacts resulting from historical SWDF operations. This assessment will facilitate being able
to differentiate between pre existing impacts and any possible future impacts created by the operation
of the STF, if necessary. Existing contaminants to establish a baseline should, at a minimum, include:
benzene, toluene, ethylbenzene, xylenes (BTEX), volatile organic compounds (VOCs), F1 to F4
hydrocarbon fractions and polycyclic aromatic hydrocarbons (PAHs).

As part of the baseline sampling program, geotechnical drilling will be completed to confirm the depth to
permafrost beneath the proposed site, its type and any active layer considerations. This will assist in
confirming the statements made by AECOM in 2006, enable decisions to be made regarding the need to
design and implement a permafrost protection strategy, and explore the potential for completing a
groundwater monitoring program. The need to implement permafrost protection measures will be
explored should any aspect of the proposed STF operations be expected to impact permafrost over and
above that attributed to the current SWDF. Examples of permafrost protection designs may include, but
not be limited to:

A granular separation beneath the STF to provide insulation to permafrost; or,
Rigid board insulation to provide protection to permafrost; or
Raising the base of the STF to provide a sufficient buffer.

Upon completion of the geotechnical drilling, the STF will be redesigned to accommodate any necessary
permafrost protection measures and, if a monitoring system is required, thermistors can be installed to
monitor for changes in subsurface temperature resulting from the STF. If a significant active layer is
identified above the permafrost table or a groundwater bearing zone is encountered, KBL will install a
network of groundwater monitoring wells (as indicated on supporting design drawings) to monitor
groundwater for potential contaminants of concern during the life of the STF. Regular groundwater
monitoring will be completed unless conditions indicate that a groundwater gradient and meaningful
direction of flow cannot be determined (and thus provides no reliable means of distinguishing impacts
from KBL operations from that of the SWDF). If groundwater wells are installed, appropriate measures
will be undertaken to protect permafrost, as necessary (e.g. down hole packers).

KBL is also designing its proposed facility to direct all surface water runoff into a storm water
collection pond. This will enable regular sampling and reporting of any water collecting within the
pond prior to applicable regulatory guideline comparison to determine pump off or off site disposal
requirements. Any excess retention pond water is to be discharged at a designated location (proposed
on the STF design drawings) where erosion can be controlled and the water will be unable to reach the
nearby Boot Creek.

With the low likelihood of off site migration of contaminants from the STF via surface or groundwater,
the construction of the STF using clean fill will lend itself to periodic monitoring of the soil for potential
contaminants of concern accepted by the STF; specifically, BTEX and F1 to F4 petroleum hydrocarbon
fractions.
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So, as part of on going operations, KBL’s will complete a soil monitoring program to consist of sampling
soil around the perimeter of the STF in a horizontal 10 metre grid pattern to an initial depth of 30
centimetres below grade. All samples are to be pre screened for volatile organic compound (VOC)
concentrations using a calibrated photoionization (PID) or volatile organic analyzer (VOA). In addition,
samples will be tested for total petroleum hydrocarbon content above 500 mg/kg using Cheiron Oil in
Soil test kits. Twenty five percent (25%) of the samples with the highest field screened readings will be
submitted to an accredited laboratory for analysis.

The results of any soil, surface water, groundwater or permafrost monitoring program(s) are to be
provided to the appropriate regulatory authorities for review and comment.

LSELP appreciates the opportunity to provide KBL with assistance on this matter. Please feel free to
contact the undersigned if you have any additional questions or concerns.

Sincerely,

LandSolutions Environmental LP

Timothy Chidlaw, P.Ag.




