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EXECUTIVE SUMMARY
This Operations and Maintenance Plan (OMP) details the manner in which KBL Environmental Ltd. (KBL)
will operate and maintain the Norman Wells Soil Treatment Facility (the Facility). The Facility includes a
single bermed, lined cell for the treatment of petroleum hydrocarbon contaminated soil (bioremediation cell)
in addition to an engineered leachate pond for the contaminated snow during the winter season. The
contaminated soil is treated using mechanical aeration with the purpose of stimulating microbial activity to
promote bioremediation. Amendments including fertilizers or surfactants are sometimes added to the soil
dependent on soil composition to enhance conditions to foster microbial activity/bioremediation.
The Facility is located within the within the Upper Industrial Area of the Town of Norman Wells. Once treated
to specified criteria, the soil can be used as a daily cover for municipal solid waste at the Norman Wells
Landfill.
No soil will be accepted at the Facility unless the generator is able to provide laboratory analysis or is the
result of fuel spills that require immediate removal from the generating location. Any soil that cannot be
treated to meet approved criteria for use as landfill daily cover will be transported to a licensed waste
receiving facility for disposal.
Plan Revisions
The effective date for the Soil Treatment Facility Operations and Maintenance Plan is the date that the water
licence is issued to the Facility. The plan will be reviewed annually, and revised whenever there is an
operational change at the Facility, changes to contact personnel, or as otherwise required by the Sahtu Land
and Water Board.
Date of Revision

Title, Section #, or Page #
of Revised Sections

Summary of Changes

Notice to Reader
This document and its content are protected by Canadian copyright law. Except as otherwise provided for
under Canadian copyright law, this content may not be copied, published, distributed, downloaded or
otherwise stored in a retrieval system, transmitted or converted, in any form or by any means, electronic or
otherwise, without the prior written permission of the copyright owner.
For further information, please contact:
Shawn Samborsky, P.Ag. Project Director
KBL Environmental Ltd.
ssamborsky@kbllenv.com
780.452.7779
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INTRODUCTION

KBL Environmental Ltd. (KBL) has applied with the Sahtu Land and Water Board to construct and operate a
soil treatment facility (the Facility) to receive and treat soil and snow contaminated with petroleum
hydrocarbons (PHCs). The facility is located within the Norman Wells Upper Industrial Area.

2.0

FACILITY OPERATIONS AND MAINTENANCE CONTACTS:

Josh Foster, Project Manager
KBL Environmental Ltd.
jfoster@kblenv.com
867.873.5263
Primary Contact

John Oldfield, General Manager
KBL Environmental Ltd.
joldfield@kblenv.com
867.452.7779
Emergency Contact

Renee White, Licensing and Compliance Manager
KBL Environmental Ltd.
rwhite@kblenv.com
780.452.7779
Secondary Contact
Project Location
Norman Wells Upper Industrial Area
12 Refinery Road
Legal Address Lot:
2244 Plan: 485
Norman Wells, Northwest Territories
Coordinates: 65.282364, -126.746136
The Norman Wells STF is located on Refinery Road in the Norman Wells Upper Industrial Area,
approximately 1.61 km north of the Mackenzie River. The Facility access is gated and a security fence
surrounds the biotreatment pad and leachate retention pond which acts as a secondary access restriction.
The Facility operating hours are Monday thru Friday 7:00 am to 5:00pm. Facility operating hours may be
adjusted based upon project need.
The Facility is designed to treat soil contaminated with petroleum hydrocarbons. Contaminated soils are
delivered to the Facility and stored in a high-density polyethylene (HDPE) lined cell surrounded by a berm
(soil treatment pad). The Facility also includes a leachate pond engineered to collect runoff from precipitation
the pond is also able to accommodate contaminated snow during the winter months.

3.0

ROLES AND RESPONSIBILITIES

As the licensee, KBL is solely responsible for the management and operation of the Facility. KBL will manage
Facility operations, mange (including analytical verification) treatment performance, and manage all
regulatory compliance requirements. All technical, logistical and operational requirements required for soil
treatment are managed by KBL. KBL is responsible for the preparation and submission of annual reports.
The effective date for the Facility Operations and Maintenance Plan (OMP) is the date that the water licence
is issued to the Facility. This OMP will be reviewed annually and updated as required.
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Table 3-1: Summary of Responsibilities
Responsibilities

Party Responsible

Annual reporting

Project Manager

Day to day operations

Project Manager

Emergency Response Contact

Emergency Contact

Contractor Orientation

Project Manager

Management and movement of soil, water, and treatment materials

Project Manager

Groundwater monitoring as established in Water Licence

L&C Manager

Monitoring of leachate pond freeboard

Project Manager

Facility inspections and daily activity logs

Project Manager

Water licence reporting

4.0

L&C Manager

ENVIRONMENTAL POLICY

KBL’s commitment to the protection of the environment is demonstrated in how we conduct our day-to-day
business operations. The highest standards of care are taken by all employees to minimize the
environmental impact of all operations. The company management team has the responsibility to take a
leadership role and develop policies and procedures that minimize environmental effects. Employees and
contractors have the responsibility to bring to the attention of their immediate supervisor, procedures and
incidents which may impair the environment. Our policy is to:
1. Comply with all applicable government regulations and license requirements;
2. Consider the environmental effects of our operations;
3. Provide staff with all the necessary information, training and equipment; and
4. Develop processes, policies and procedures that minimize the occurrence and consequences of
environmental incidents and by utilizing standard operating procedures (SOP’s) that are specific to
the tasks undertaken at the Facility

5.0

PURPOSE AND SCOPE

The purpose of this OMP is to outline the requirements for operating and maintaining the Facility. KBL will
manage operations responsibly and will comply with all licences, permits and applicable laws and regulations
related to Facility operations and maintenance. The following table lists applicable regulations and guidelines
governing Facility operations:
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Table 5-2: Regulations and Guidelines relevant to Operations and Maintenance of the Soil
Treatment Facility
Jurisdictional Authority

Regulation or Guideline

Canadian Council of Ministers of the
Environment (CCME)

Water Quality Guidelines for the Protection of Aquatic Life

Government of the Northwest Territories
(GNWT), Department of Environmental
and Natural Resources (ENR)

Guideline for the General Management of Hazardous
Waste in the NWT (1998)
Northwest Territories Water Act (2014)

Government of the Northwest Territories
(GNWT)

Environmental Guideline for Contaminated Site
Remediation (2003)
Environmental Protection Act 2015
Guidelines for Developing a Waste Management Plan
(2011a)

Mackenzie Valley Land and Water Board
(MVLWB)

Engagement Guidelines for Applicants and Holders of
Water Licences and Land Use Permits (2013)
Water and Effluent Management Policy (2011b)

Environment Canada (EC)

Federal Guidelines for Landfarming Petroleum
Hydrocarbon Contaminated Soils (SAIC 2006)

Transport Canada (TC)

Transportation of Dangerous Goods Regulations (2016)

The purpose of this project is to operate and manage a soil treatment facility in Norman Wells, NT. The
Facility includes operation and maintenance of a soil treatment pad and a leachate pond which operates
primarily during the summer months. Following bioremediation, treated soil meeting licence criteria is
appropriate for beneficial re-use (i.e. cover material for landfill). Soil determined through laboratory analysis
to be unsuitable for re-use will be transported to an approved facility for treatment or disposal.
The facility includes one engineered cell (developed in two phases) for receiving, storage, and treatment of
petroleum hydrocarbon contaminated soil, one lined leachate pond, two above ground storage tanks for
holding water (each ~ 60 m3) and a temporary storage shed. Facility documentation including a copy of this
Operation and Maintenance Plan, copies of shipping documents detailing the movement of contaminated
soil to the treatment pad as well as records of treated soil being removed are maintained on site. Similar
documentation regarding storage, use, treatment, discharge and/or disposal of leachate pond water is
maintained on site. All Facility documentation is maintained electronically on KBL’s data management
system.

6.0

SUMMARY OF OPERATIONS

Potential environmental impacts associated with facility operations are mitigated and/or managed through
Facility design, implementation of mitigation and maintenance measures, and strict adherence to the
conditions specified in the Facility water licence and through a monitoring program. A description of each of
these measures is detailed below.
20180612-NW-OMP-DRFTa
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Facility Design

The Facility consists of one engineered, bermed storage and treatment cell (design drawings are provided
in Appendix A) to be developed in two phases. The soil treatment pad is constructed completely above
ground and graded to direct precipitation to a leachate pond. The cell is constructed with a 60-mil High
Density Polyethylene (HDPE) liner. The dimensions are approximately Phase 1: 50 m x 47.5 m; Phase 2:
40 m x 46 m; the berms are 1 m high. Should the liner or berms become damaged during operations, repairs
will be made immediately using materials and construction techniques which meet the applicable design
specification.
6.2.

Facility Operations

The Facility is designed to treat petroleum hydrocarbons to specified criteria which can be found in Appendix
B – Soil Criteria, Sampling and Handling for re-use as daily cover at the Norman Wells landfill. Material
accepted for treatment is predominately petroleum hydrocarbon contaminated soil from off-site sources
including residential, commercial, and industrial properties where a hydrocarbon release has occurred. Prior
to acceptance at the Facility, soil analysis by an accredited laboratory is completed for contaminants of
concern to determine suitability for treatment. Soil meeting acceptance criteria (as specified in Appendix B
– Soil Criteria, Sampling and Handling) is placed onto the soil treatment pad for treatment. Soil from a single
generating site is characterized, segregated and tracked through a unique numerical identifier. Upon
completion of bioremediation process, the soil is sampled to confirm it meets discharge/re-use criteria
specified in the Facility’s operating licence. Soil sampling is conducted in accordance with KBL’s sampling
protocol (detailed in Appendix B). The inspector will be provided with laboratory analytical results confirming
final suitability of treated soil. When the treated soil is suitable for use as daily cover at the landfill, the
confirmatory analytical results will be provided to the Landfill prior to the removal of the soil from the soil
treatment facility. Treated soil to be used by alternate end users will be reviewed by KBL in consultation with
the SLWB on a case by case basis, for approval under the terms of the STF Water Licence. Soil not meeting
re-use criteria will be transported off-site for disposal at an approved receiving facility. Records, including
certificates of analysis and movement documents are kept electronically with KBL. All supporting
documentation and laboratory certificates of analysis will be included in the Facility annual report.
Volumes of soil loads delivered to the Facility are recorded in m3 and recorded on the waste movement
documents. Copies of received documents are stored electronically, in addition to the records of soil
movement from the soil treatment pad off-site.
During the winter season, operations at the Facility consist of receiving soil that satisfies treatment criteria.
Regularly scheduled inspections are also completed during the winter months. Operations during the
summer season will include receiving contaminated material, biotreatment of soil, and sampling of treated
soil prior to transfer for re-use.
Facility operations incorporate the following:
•

A soil treatment pad constructed completely above ground, lined with 60-mil HDPE and graded
to direct precipitation to the leachate pond;

•

The leachate pond is lined with a light coloured, 60-mil HDPE liner;

•

Soil berms surrounding the soil treatment pad to divert precipitation away from the pad, and act
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to contain soil within the treatment pad;
•

Soil for remediation is placed in windrows not exceeding a height of 4 m; the top of the windrow
will be no closed to the toe of the berm than 4 m (on the horizontal) allowing for a 1:1 angle of
repose;

•

Soil held in the treatment area until it is cleared for re-use based on analytical results meeting the
soil re-use criteria specified in the Facility operating permit;

•

Signage located at the entrance of the facility;

•

A single entrance and single exit to the soil treatment pad which are denoted by entrance/exit
signs. The signage specifies that the site is restricted to authorized vehicles due to operating
equipment. All Facility signage is maintained in good condition;

•

Off-load areas which are kept clear of contaminated soil in a manner that prevents contaminates
from being tracked out of the Facility by heavy equipment.

•

Mechanical and, if necessary, manual track cleaning, completed prior to excavators exiting the
pad to avoid tracking contaminated soils.

At the onset of each annual Facility operation (summer) season, KBL staff and contractors working at the
Facility receive an orientation on operations, safety and routine practices at the site.

6.3.

Leachate Pond (SNP TBD)

The leachate pond is built to collect and store precipitation runoff from the soil treatment pad. It is a
rectangular pond with the dimensions of approximately 30 m by 30 m with side slopes of 2.5 horizontal to 1
vertical. The overall pond capacity is 695 m3 (no freeboard). A minimum of 0.5 m of freeboard will be
maintained at all times in the pond. Please refer to Appendix A for leachate pond design and drawings.
The leachate pond capacities are based on the design drawings which are included in Appendix A.
Recognizing that the pond could become a heat sink while full of water, the pond will be lined with a light
coloured liner to maximize sunlight reflection and the pond will be pumped out on a regular basis in
accordance to the requirements of the License, to reduce and heat sink affect.
The leachate pond volume is monitored regularly during the summer season by a KBL representative.
Inspection results and measurements are recorded in a log kept on site. More frequent water level monitoring
will occur when freeboard begins to decrease or in the event of heavier than normal precipitation events.
During periods of precipitation when there is no work occurring at the Facility, a KBL representative will be
dispatched to ensure sufficient leachate pond freeboard. If less than 0.5 m of freeboard is present or this
condition is imminently present a vacuum truck or pumps will be dispatched to remove water from the
leachate pond to ensure pond freeboard is maintained.
Two above ground storage tanks (ASTs) with a capacity of 63,000 L each are located on-site. The ASTs are
used to store excess water from the leachate pond in the event water levels increase above optimal
freeboard. One AST will remain empty at all times and dedicated for use as a holding tank if water removal
from the leachate pond is required. If it is anticipated that the ASTs are unable to accommodate estimated
leachate pond removal volumes, KBL will mobilize vacuum trucks and/or additional ASTs as required. The
ASTs will be near the leachate pond, and within the lined area of the treatment cell.
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Leachate pond water management may include pumping pond water into ASTs to maintain sufficient
freeboard in the pond. Water may be reapplied to the soil treatment pad, as conditions dictate. The ASTs
may be used to hold pond water prior to application on the treatment pad or until water treatment events
have been conducted. Additionally, temporary storage of water in the ASTs may be necessary for pond
maintenance or inspection.
Drainage patterns from the soil treatment pad are assessed as part of the regular inspections to ensure that
runoff water is diverted to the leachate pond as per the design. Should it be determined that drainage is not
occurring efficiently or that water is ponding on the soil treatment pad, equipment will be used to reconfigure
soil piles to improve drainage.
Monthly Facility inspections during snow-free months include visual assessment for erosion, exposure or
liner, leakage, and water leachate pond volume measurements. Inspections are conducted by trained
personnel (KBL staff, or an on-site operator/contractor). The inspector is prompted to inspect the above
noted features through the use of a standardized inspection log (a copy is provided in Appendix C). The logs
are maintained electronically by KBL.
Water held in the leachate pond is analyzed and compared with the Effluent Quality Criteria (ECQ) specified
in the Facility Water Licence. The leachate pond water management approach is determined by laboratory
analytical results as detailed below:
Water meeting EQC
•

•
•

may be utilized for application within the soil treatment pad for the provision of moisture to the soil.
Moisture is an integral part of promoting microbial activity for the degradation of petroleum
hydrocarbons. Water application for bioremediation is permissible provided the water is not
hazardous as defined by the “Guideline for the General Management of Hazardous Waste in the
NWT (1998)’.
may be discharged to the receiving environment (details outlined in 6.3.2 On-Site Water Discharge);
may be used as dust suppressant within the boundaries of the of the STF or the Norman Wells
Landfill;

Water exceeding EQC
•

•
•

may be utilized for application within the soil treatment pad for the provision of moisture to the soil.
Moisture is an integral part of promoting microbial activity responsible for the degradation of
petroleum hydrocarbons. Water application for bioremediation is permissible provided the water is
not hazardous as defined by the “Guideline for the General Management of Hazardous Waste in the
NWT (1998)”.
may be sampled and if analytical results are determined to be suitable for contaminant treatment
using KBL’s portable water treatment plant (details outlined below), the water will be treated and
water quality will be re-analyzed; and
may be beyond the treatment capacity of KBLs water treatment plant, the water will be transferred
for transport and disposal to an approved receiving facility.

A copy of the analytical results will be submitted to an inspector prior to discharging effluent to the
receiving environment. A record of all water removal, treatment, disposal or discharge will be kept
electronically at KBL and summarized in the annual report.
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6.3.1. On-Site Water Discharge
Upon laboratory analysis and comparison against the EQC, the leachate pond water may be pumped (with
or without treatment) into the designated WHT for storage. If the water meets the EQC it may be
discharged to the receiving environment at the drainage ditch either from the pond or the ASTs. Prior to
discharge, a copy of the water analysis result will be submitted to an inspector. The discharge location is
identified in Appendix A. The discharge area consists of a shallow trench with riprap (or equivalent). The
volume of water discharged will not exceed 50m3 per discharge event, unless authorized by an inspector.
The water will be discharged into the riprap at a rate of no more than 300 L min-1. A design drawing of the
discharge area is included in Appendix A.
6.3.2. Portable Water Treatment Plant
The mobile water treatment plant consists of a series of inline bag filters designed to remove sediment and
suspended solids. Following the filter bag train, effluent enters the bottom of treatment vessels which
contain granular activated carbon and an organoclay. Water treatment is designed to occur in a manner to
promote contact between the effluent and the media, enhancing treatment success. Treated water would
be stored in one of the two ASTs and sampled for comparison against the parameters specified in the
Facility’s licence. performance of the treatment system is dependent on the contaminant. Organic
contaminants are likely to be removed easily from the water. Inorganic constituents have been
successfully removed by activated carbon and organoclay filtration, however less reliably so. Sampling
prior to, and after discharge will be required in order to determine treatment efficacy. Additional media may
be obtained for treatment of specific contaminants of concern. ENR will be provided with analytical water
quality results 10 days prior to discharge, disposal or reuse of water from the ASTs or the leachate pond.
KBL will provide a water treatment plant for treatment of leachate pond water during the summer operating
season, as required. A final treatment event at the close of the summer season will be scheduled to
provide maximum storage capacity in the leachate pond through the winter and early spring. Please refer
to Appendix D – Water Treatment Plant for a copy of the design schematic.
6.4.

Waste Acceptance Procedures

No soil or snow will be accepted at the Facility without all the information necessary to complete a Waste
Profile Form (Appendix E), unless otherwise authorized by an inspector. The information documented on
the form includes the generator, source, type of material, and includes confirmation that soil sampling for
analysis was completed in a manner to satisfy technical standards. Analytical results (from an accredited
laboratory) for petroleum hydrocarbons, metals, and regulation specific analyses must accompany the Waste
Profile Form. If it is determined that the required information is incomplete, or the analytical results fail to
meet acceptance criteria, material will not be accepted and will remain the responsibility of the generator.
Acceptance criteria for the Facility was established based on contaminant treatability and regulatory
standards. Volatile petroleum hydrocarbon compounds (benzene, toluene, ethylbenzene, xylene) have no
applicable acceptance criteria due to their ease of volatilization. Petroleum hydrocarbon fractions F1 – F4
have been assigned acceptance criteria based on the degradability of the hydrocarbons and thus treatability.
Metals are not treated in soil at the Facility. Please refer to Appendix B – Soil Sampling and Handling for the
acceptance criteria.
The maximum volume of soil that the soil treatment pad can hold, while still maintaining adequate space for
drainage of runoff water along with active working/treating space is approximately 15,070 cubic meters (m3).

20180612-NW-OMP-DRFTa

P a g e | 11

Norman Wells
Soil Treatment Facility

KBL Environmental Ltd.
Operations and Maintenance Plan

Updated sketches or drawings will be generated periodically as soil is moved during acceptance, treatment
and removal. Availability of space within the soil treatment pad will be assessed prior to accepting new
material to ensure that adequate working space is maintained and that volumes do not exceed pad capacity.
To ensure that the pond maintains adequate capacity for a 1 in 25-year storm event, prior to the acceptance
of contaminated snow at the facility the following calculation will be done:
Available Pond Capacity = current available storage space (measured) – required freeboard (XX m3 or X.X
m)
Snow to water ratio = 10 inches of snow to 1 inch of water (10:1)
Quantity of Snow for acceptance = Volume of snow as water < Available Pond Capacity
If the quantity of contaminated snow to be received is less than the available pond capacity it can be received
in to the facility for treatment.
In the event of an environmental emergency such a spill of a known substance (i.e. fuel from a vehicle
rollover, fuel tank leak) and with approval by the inspector, material may be accepted into the Facility without
advance analysis. Soil will be tracked using load weights/manifests from each delivery to the pad; this
tracking will be done to ensure that volumes are calculated daily. Records will be available electronically and
a record of all shipments will be kept on hand at the SWDF gatehouse for review.
6.5.

Soil Treatment

Upon approval of the soil for acceptance by KBL, the soil will be deposited into a designated area of the pad
and placed in windrows. The windrows will be created to segregate soils from different sources, allow ease
of access for equipment and for technical staff to conduct sampling events and treatment campaigns, and to
allow for appropriate grading and drainage. Once placed, each windrow is identified by a unique project
identifier and recorded on a Facility sketch.
Soil from each project will be managed and treated separately. Co-mingling of soil from different projects
and dilution of contaminated soils with cleaner soils is not permitted.
Bioremediation is used as the primary method of treatment of PHCs; this is completed mechanically using
equipment such as excavators and screeners depending on soil volumes and contaminant concentrations.
Bioremediation occurs by promoting microbial activity in the soil and increasing bioavailability, and thus
degradation of the contaminants. This may be achieved by:
•

Application of nutrients: addition of fertilizers with nitrogen and phosphorous at calculated dosing
ratios based on chemical analysis of soils with application frequency determined by soil and
contaminate characteristics;

•

Air circulation: soil turning to enable air movement within the soil pile providing oxygen to microorganisms;

•

Application of bulking agents: for fine grain and dense soils such as clay, small amounts of wood
chips or compost can be added to increase porosity increasing air, water, and nutrient availability
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to microbes;
•

Application of water from the leachate pond or WHTs to maintain optimum soil moisture content.
Moisture will be assessed by reviewing laboratory analytical results. Water application will be aimed
at achieving a water filled pore space of between 0.4 to 0.6; and

•

Application of chemical oxidants or surfactants1.

Typically, two to three treatment campaigns will be conducted each year over the summer/fall season.
6.6.

Sampling

To assess the progress of the bioremediation process, a photoionization detector (PID) may be utilized to
measure volatile organic compounds. To confirm whether the remedial end point has been reached, soil
sampling will occur to determine compliance with re-use criteria. Testing may occur at any frequency
however most often will occur:
•
•
•

At the conclusion of a course of treatment;
At the conclusion of the treatment season; and
At the beginning of the treatment season.

By following the sampling protocol outlined in Appendix B, in addition to avoiding co-mingling of soils between
biopiles, measures are in place to ensure that confirmatory sampling is unbiased, and that samples are
representative of existing conditions and contaminated soils are not diluted with cleaner soils.
Sampling involves establishing sample points in each biopile. Samples will be collected by qualified
personnel (KBL staff or sub-contractors), trained in accordance to KBL standard operating procedure. All
samples will be collected in laboratory supplied containers, stored in ice-packed and temperature- controlled
coolers, and submitted to an accredited laboratory under chain of custody protocols for analysis within the
approved holding time. Field Quality Control/Quality Assurance (C/QA) parameters are outlined in Appendix
B. The laboratory also conducts internal QA/QC analysis are considered significantly different (Relative
Percent Difference >20%), sample results will be considered invalid and re-sampling will occur.
6.7.

Re-Use and Disposal

Laboratory analytical results determine whether the bioremediated soil meets re-use criteria, requires
additional treatment or must be transported off-site for disposal at an approved facility. Soil suitable for
industrial re-use is determined by analytical results meeting the criteria specified in the Facility Water Licence.
Material meeting re-use criteria will be used as daily cover at the Town of Norman Wells landfill. Prior to reuse as daily cover, KBL will provide analytical data to the Town for final approval and a copy to the inspector.
Soils not meeting industrial criteria and considered not suitable for further treratment will be profiled and
transferred for disposal at an approved waste receiving facility. Soil will be removed from the soil treatment
pad using an excavator and dump truck. Volumes of soil transferred for off-site disposal and soil sampling
results will be logged and summarized I the annual reports.

1 Sourcing and application of any oxidants or bio-surfactants will be reviewed with GNWT-ENR prior to application. Amendments selected for use
may be stored within appropriate containers at the site.
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Wildlife

Wildlife activity in the proximity to the facility is a concern for the safety of facility personnel. The STF will be
secured with fencing along the perimeter of the cell. Inspection of the facility and fencing will be conducted
regularly for signs of wildlife interference. Should inspections and daily activity logs indicate that wildlife are
an issue, then further deterrents will be investigated and the most appropriate deterrent will be selected for
implementation.
Any domestic waste generated by facility personnel will be removed from site daily to minimize the potential
to attract wildlife. Regular inspections of the STF will record any impacts from wildlife which will be
documented and if necessary, an investigation will be conducted to determine if further deterrents are
needed.
Due to the small size of the pond and lack of vegetation it is unlikely to attract waterfowl. The pond will be
kept free of vegetation to discourage waterfowl from frequenting the pond. The pond will be regularly visually
monitored for the presence of waterfowl to confirm that the pond is not attracting waterfowl. Should any bird
be observed in proximity to the pond showing signs of distress, the facility operator will contact NWT – ENR
for guidance or assistance in managing the distressed bird.
6.9.

Inspections

Regularly scheduled (monthly) Facility inspections will occur during snow-free months (May to October). The
inspections will include a visual assessment for erosion, subsidence, exposure of liner, leakage, drainage
systems, to detect evidence of deterioration, malfunction leaks or improper operation. The leachate
collection system will be inspected to ensure it is functioning properly, and to determine whether leachate is
being generated or accumulating. The monthly inspection will also include observations along the Facility
perimeter for evidence of wildlife intrusion, integrity of the fencing and evidence of any security breach. The
pond volume will also be monitored monthly. Brief daily inspections will be completed during routine work
and additional site visits will be completed during periods of increased precipitation. Inspections will be
conducted by trained personnel (on-site operator). Inspection logs will be maintained on site. A copy of the
inspection form is attached in Appendix C.
6.10. Wind Erosion Mitigation
Strong winds can carry soil from stockpiles to areas outside the soil treatment pad. A contingency plan is
required to mitigate soil erosion and the potential spread of contaminants. The main factors influencing wind
erosion from soil stockpiles are the threshold wind speed, stockpile contents and surrounding conditions.
Wind erosion can be effectively controlled through maintaining moisture content within soil piles. Moisture is
also an important factor in the bioremediation process therefore it is necessary to maintain adequate moisture
content for microbial activity. Wind erosion control through moisture control will be satisfied by topical
applications of water from the leachate pond. As required, water from the pond will be sprayed over the soil
stockpiles at a rate sufficient enough to minimize erosion by wind and minimal enough so as not to create
ponding within the soil treatment pad.
If wind conditions are such that substantial dust is created during soil handling and treatment, activities will
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be shut down until conditions stabilize. Where possible, operations may shift to another area within the
treatment cell that is more sheltered.
6.11. Containment of Impacted Soil
Equipment working in and around the soil treatment pad presents a risk of spreading contaminated material
from machinery tracks or tires as equipment is moving at the edges of the soil treatment pad or when soil is
being handled for discharge. In addition, other conditions may also result in soil moving beyond the soil
treatment pad such as unstable piles and inadequate soil berms. To minimize the spread of impacted soil,
the following measures are in effect:
1. Operations of track mounted equipment working in the soil treatment pad are required to
shovel/remove soil off the tracks prior to leaving the area.
2. Trucks delivering contaminated soil to the Facility are required to use a spotter or other indicator to
ensure they are not backing into the treatment pad further than necessary.
3. Soil piles and windrows should be stably built with piles at or near the angle of repose.
4. Soil berms should be high enough and at an adequate distance to prevent soil which has rolled off
piles from leaving the soil treatment pad.
5. Any soil tracked or dropped outside the treatment cell will be immediately scraped up and put back
into the soil treatment pad.

7.0

SAFETY AND EMERGENCY RESPONSE

The operations at the Facility requires the sue of heavy equipment to process the material stored within the
biotreatment pad, and of heavy truck traffic. The wastes handled on site consist of soils with varying levels
of hydrocarbon contamination.
All operations will be performed in conjunction with KBL’s Health, Safety and Environmental Policies and
Procedures, industry best practices and applicable regulations and standards. All personnel on site are
required to wear basic personal protective equipment (PPE): had hat, high visibility vest or striping, and CSA
approved steel-toed footwear. Other PPE requirements are specific to the tasks undertaken by the
employees on site. Refer to the KBL Health, Safety and Environment Manual available on-site and/or
electronically.
Emergency Contact Information for the Norman Wells Soil Treatment Facility:
RCMP
Fire
Health Centre
NWT 24-Hour Spill Report Line
KBL
Town of Norman Wells Public Works
ENR
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Fire Control Plan

The purpose of this plan is to provide information to KBL employees and contractors in the event that a fire
occurs at or near the Facility. Specifically, the plan establishes who is responsible for various aspects of the
fire control procedure.
7.2.

General Guidelines

DO NOT PANIC, the greatest danger lies not in fighting the fire, but in the panic, that arises from a fire.
Spend a few minutes assessing the situation. Go through the steps of notifying the appropriate authorities
and follow the basic steps in the Fire Control Plan.
1. Notify all other nearby employees.
2. Notify the Site Manager immediately; follow his instructions.
3. Notify the Fire Department. Provide information on the location of the fire, the materials burning and
whether it looks like the fire will spread beyond the immediate area.
4. Notify surrounding property owners, particularly if it appears that the fire could spread beyond the
Facility.
5. When the Fire Department arrives, follow their instructions.
6. Do not attempt to fight the fire alone.
7. If it is determined that a group of employees will attempt to control the spread of the fire, ensure that
everyone has safe access to a point of exit prior to beginning.
8. Do not place yourself or others in danger while fighting the fire.
9. When safe to do so, notify ENR inspectors of fire using the emergency contact information above.
7.3.

Electrical Storms

During any electrical storm, gatehouse staff should remain indoors. While indoors, keep away from doors,
windows, radiators, stoves, metal pipes, sinks, or other metallic objects. Disconnect electrical appliances
such as computers and radios. Do not handle any electrical equipment or the telephone.
Outside workers should relocate to an indoor location, staying away from any metal objects such as fences,
metal pipes, or rails that may conduct electricity. Heavy equipment operators should get off and away from
their equipment and move indoors. If not possible, stay inside the cab and move to an area of lower elevation.
If you are in a vehicle, stay there, as it will provide protection from lighting. Pull away from any trees or other
objects that have the potential to fall on the vehicle.
7.4.

Extreme Winds or Tornadoes

During high wind events (potentially occurring between May and September) take shelter immediately. If
heavy equipment operators cannot evacuate, move to lower elevations. Workers can take shelter
underneath the weigh scale, or (should no alternative exist) beneath heavy equipment. Do not stay in the
scale trailer or the workshop in the case of a tornado.
7.5.

Spill Response Plan

For the purposes of this plan, a spill is considered to be the unauthorized release of substances to land or
water. Most potential spill sources will only be present during normal Facility working hours. As a result,
sufficient personnel and equipment are available to respond to any spill-related emergency. With the
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equipment housed at the Facility, it is possible to respond to immediately to a spill event, apply spill
containment and complete cleanup. The immediate requirement will be to construct temporary earth berms
around the spill area to control the release and initiate cleanup measures as directed by the Site Manager
and the Hazardous Material Response Team (if applicable).
The Facility is operated in conjunction with KBL’s Spill Contingency Plan (Appendix F). The Spill Contingency
Plan addresses spills from:
1.
2.
3.
4.

8.0

Fuel and oils from equipment
Soils contaminated by equipment fuel and oil releases
Unauthorized release of water from the leachate pond
Soil chemical amendments such as fertilizer

FACILITY CLOSURE

Final closure of the Facility will involve the decommissioning of the lined treatment pad, the lined leachate
pond, and the removal of security installations associated with the site.
Final closure and decommissioning of the soil treatment pad will begin once any soil remaining in the Facility
is treated to the criteria required to satisfy use as daily cover at the Norman Wells landfill. In the event that
closure of the Facility is required before all contaminated soil has completed the treatment program, the soil
will be transported to a suitable facility for secure disposal.
Following the discharge or removal of all soil treatment pad, the liner below the cell will be excavated and
disposed of at the Norman Well. Long term monitoring of the Facility will continue based on the SLWB
approved Facility Closure, Decommissioning and Reclamation Plan. As the Facility is being operated as a
temporary treatment and holding operation, and not for disposal of any waste, there are no long-term effects
anticipated following Facility decommissioning.

9.0

DOCUMENTATION AND REPORTING

A daily log of activities will be kept at the Facility detailing personnel on site, activities undertaken, weather
conditions, and leachate pond freeboard. Monthly inspections will be conducted on Facility operations and
containment; a copy of the forms are located in Appendix C.
An annual report will be submitted by KBL in accordance with the terms and conditions of the water license
and permits assigned to the Facility. In conjunction with annual reporting, this Operation and Maintenance
Plan will be reviewed annually and updated as needed to maintain compliance. A copy of all licenses and
permits will be maintained electronically with KBL.

10.0

TRAINING

Personnel managing waste are certified in Workplace Hazardous Material Information System (WHMIS) and
Transportation of Dangerous Goods (TDG). Any waste shipment requiring a Federal Movement Document
which will be filled out by an individual holding a valid certificate in TDG. Personnel responsible for operation
and maintenance of the Facility will receive task specific training prior to beginning of work each year.
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Acceptance Criteria
Parameter

Soil Acceptance Criteria
pH
Antimony
Arsenic (inorganic)
Barium
Beryllium
Cadmium
Chromium (total)
Cobalt
Copper`
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Tin
Uranium
Vanadium
Zinc
F1 (C6 – C10)
F2 (>C10 – C16)
F3 (>C16 – C34)
F4 (>C34)
Snow Acceptance Criteria
F1 (C6 – C10)
F2 (>C10 – C16)
F3 (>C16 – C34)
F4 (>C34)
pH

Soil Maximum Concentration (mg/kg)

6 – 8 pH units
40
2000
8
22
87
300
91
600
50
40
89
2.9
40
1
300
300
130
360
< 3% dry weight
< 3% dry weight
< 3% dry weight
< 3% dry weight

No free-phase hydrocarbon product
6 – 8 pH units

Norman Wells
Soil Treatment Facility

Table B-2:

KBL Environmental Ltd.
Operations and Maintenance Plan

Soil Re-Use Criteria
Parameter

Soil Maximum Concentration (mg/kg)

CCME Industrial Guidelines for Metals in Soil (mg/kg)
pH
6 – 8 pH units
Antimony
40
Arsenic (inorganic)
Barium
2000
Beryllium
8
Cadmium
22
Chromium (total)
87
Cobalt
300
Copper`
91
Lead
600
Mercury
50
Molybdenum
40
Nickel
89
Selenium
2.9
Silver
40
Thallium
1
Tin
300
Uranium
300
Vanadium
130
Zinc
360
ADC Fine-Grained Soil
ADC Coarse-Grained Soil
Petroleum Hydrocarbon Re-Use Criteria
(mg/kg)
(mg/kg)
F1 (C6 – C10)
660
310
F2 (>C10 – C16)
1500
760
F3 (>C16 – C34)
2500
1700
F4 (>C34)
6600
3300
Benzene
5.0
5.0
Toluene
0.8
0.8
Ethylbenzene
20
20
Xylenes
20
20
*If testing for particle size is not completed to determine if the soil is Coarse or Fine – grained, soil must be treated to achieve
the Coarse-grained soil criteria.

Table B-3:

Material Sampling Requirements
Soil Volume (m3)

Sample Quantity

1 – 50
51 – 500
501 – 1,000
1,001 – 2,000
2,001 – 4,000

1
2
3
4
5

Snow Volume (m3)

Sample Quantity

1 – 50
51 – 275

1
2
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Effluent Discharge Criteria
Parameter

Maximum Concentration (mg/kg)

pH
Antimony
Arsenic (inorganic)
Barium
Beryllium
Boron
Iron
Manganese
Selenium
Uranium
Zinc
Benzene
Toluene
Ethylbenzene
Xylene(s)
Styrene
F1
F2
Acenaphthene
Acenaphthylene
Anthracene
Fluoranthene
Fluorene
Naphthalene
Phenanthrene
Pyrene
Carcinogenic PAHs (as B(a)P TPE
Benzo(a)anthracene
Benzo[b+j]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Chrysene
Dibenz[a,h]anthracene
Indeno[1,2,3-c,d]pyrene
Phenol
Polychlorinated Biphenyls (PCBs)

6.5 – 8.5 pH units
0.006
0.005
1
100
1.5
0.3
0.05
0.001
0.02
0.03
0.005
0.024
0.0024
0.3
0.072
2.2
1.1
0.0058
0.046
0.000012
0.00004
0.003
0.0011
0.0004
0.000025
0.00001
0.000018
0.00048
0.00048
0.000017
0.0014
0.00028
0.00023
0.004
0.0094
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APPENDIX C
Inspection Log

Weekly Inspection Checklist

Date (MM/DD/YY):
Inspector:
Current activities on site:

Norman Wells Soil Treatment Facility
Time:
Weather:

Water in Cell?
Soil on Pad?
Treated water tank in use?
Review Maintenance Log (Y/N)
Site Conditions
Gate in working order
Signage visible/in good condition
On site
Spill Kit Lid secured
Contents checked
Locked
PPE available
Trash pump in containment
Storage
Pump fuel in containment
Shed
Soil amendments in containment
SDS' available
Sample kit contents checked
Observed on site (identify type)
Damage to facility
Wildlife
Birds on or near pond
Bears in or near facility
Evidence of spills/leaks/staining
Facility Rutting
Grounds Ice
Evidence of soil tracking
Berm stability
Liner visible
Road stability
Soil Pad Drainage system working
Dust control
Soil piles in good condition
Water tanks in good condition
Erosion
Water Liner visible
Retention Filter cloth on pump intake
Tarp intact & secure
Pond
Pond level
Flow meter working
WTP
System function

Freeboard in ditch
Freeboard in Pond
If yes, fill out page 2 (x)
# of TW tanks
Outstanding work order (Y/N)
Entered into
Needs
Maintenance
OK
Attention
Log
(x or N/A)
(x)
(Y/N, Initial)

Comment

*additional comments on Page 2

Access

*placing an X in a shaded box requires entry into Maintenance Log and follow-up.

Office Back-up: Date (DD/MM/YY) Initial

_______________________________

Weekly Inspection Checklist

Norman Wells Soil Treatment Facility
Soil Currently on Pad
Status

Job #

Loading/ Remediat'n
unloading underway

Tilling

Dust
Supress'n

Job
Biopile
Marker
Erosion
Amending Sampling in Place
Y
N Y
N

*placing an X in a shaded box requires entry into Maintenance Log and follow-up.

Comments

Office Back-up: Date (DD/MM/YY) Initial

_______________________________
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APPENDIX D
Water Treatment Plant

P

KBL ENVIRONMENTAL LTD.
Yellowknife Soils and Water
Treatment Facility
FIGURE
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MANUAL PRESSURE GAUGE
FLOW DIRECTION
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P

TOTALI ING FLOW METER
GRANULAR ACTIVATED CARBON
ORGANOCLAY MCM

P

30

NOTES:
Figure to be interpreted in conjunction with, "Application for Type B
Water License from MVLWB" prepared for KBL Environmental Ltd. All
figures are to be interpreted in conjunction with this document.

REVISION 1 NOTES:
1. Project title revised.
2. No other changes.

P

Pump 1
25-130 LPM
(7-35 USGPM)

Bag Filter 1
25 m filter
-Typical

Bag Filter 2
5 m filter
-Typical

Q

Tank 1
Treated Water Tank

P
Media Filter 1
227 kg Granular Activated Carbon (500 lbs) +
227 kg Organoclay MCM-830 (500 lbs) or approved

Influent
Handling Cell
Collection Sump
With Inlet screen

CREATED BY: SGH
CHECKED BY: THG
STATUS: ISSUED (REV. 1)
DATE: June 2014
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APPENDIX E
Waste Profile Form

Waste Profile Form
Section A: General Information
Customer Name:

Contact:

Address:
Postal Code:

City / Town:

Prov//Terr:

Phone:

Fax:

Cell Number:

Email Address:

Generator Site Location:

Billing:
Bill to the address above

If there is an alternate billing address please provide the information below:

PO# / AFE or Job#:

Bill to:

Bill to Address:

City:

Acct. Contact:

Phone Number:

Prov:

Postal Code:
Fax Number:

Section B: Waste Description
Description:

Source:

Quantity:

Tonne
To

Pail
Pa

m3

Drum

Lab ID #s:

Section G: Certification
I hereby certify that to the best of my knowledge the information contained above is accurate and contains no willful or deliberate omissions.
The sample for which the analytical data was provided is representative of the waste and was collected and preserved in a manner
consistent with accepted technical standards. The waste described is not hazardous according to EUB or AENV regulations. If it is
determined that the waste stream does not conform to this profile, KBL Environmental Services Ltd. reserves the right to re-profile the waste,
reject the waste or surcharge the quoted disposal price.

Authorized Signature:

Print:

Title:

Date:

Section H: KBL Environmental Internal Use
Profile Approval:

Yes

HAY RIVER

No

Project #:

HIGH LEVEL

YELLOWKNIFE

CAMBRIDGE BAY Norman Wells

Facility Destination:
Approval Number:

KBL Representative:

Date:

Landfill Representative:

Acceptance Conditions:
A.
B.
C.

ADC:
Treatment:
Disposal:

Credit Approval:

Inuvik:
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APPENDIX F
Spill Contingency Plan

