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- Page 1 1. INTRODUCTION
The City’s Water Licence Renewal Application will comprise a series of documents that cover the main aspects of the
City’s waste and water management. The documents are summarized in the following sections.
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2.1. BACKGROUND
The City draws its municipal drinking water from the Yellowknife River. The water is transported via an underwater
pipeline to the City’s Water Treatment Plant (WTP) on the shore of Yellowknife Bay, where it is treated and tested
before making its way to residents of Yellowknife, Ndilo and Dettah via underground water mains, water trucks, or
summer aboveground water lines. The City also draws a limited amount of water from Yellowknife Bay for
maintenance and emergency purposes only.
The water treatment process uses a series of membranes that trap particles and contaminants as the water moves
through them. After this filtration, the water is chlorinated to neutralize remaining impurities, and fluoride is added.
The Licence document associated with the WTP is the Water Treatment Plant Operation and Maintenance Manual.
2.2. RAW WATER INTAKES
The City is seeking approval to draw water up to the following quantities from two previously approved raw water
sources:
Yellowknife River (primary)
To be used for drinking water. The City is seeking authorization to draw up to a maximum of 4,000,000 cubic metres
per year (up from current annual limit of 3,600,000), and a maximum of 575,000 cubic metres per month (no change
from current licence).
Yellowknife Bay (secondary/emergency)
To be used for maintenance of equipment and emergencies only. The City is authorized to withdraw approximately
300 cubic metres per month for maintenance purposes. To date, water from Yellowknife Bay has only ever been
used for maintenance purposes.
Arsenic testing is always done prior to drawing water from Yellowknife Bay. If arsenic concentrations are more than
the Maximum Allowable Concentration (MAC) from Canadian Drinking Water Guidelines for Arsenic, which is 0.01
mg/L, maintenance will not be conducted at that time. In the case of emergencies, risk management principles would
be applied, and regulators notified. Water at intake points from both water sources are also tested monthly for
arsenic and other compounds.
The City is also seeking that the new water licence state that when the City withdraws water from Yellowknife Bay
for non-emergency and emergency purposes, notification will be provided to the ENR Inspector Officer and a request
for permission will not be required. This was an item that required further clarification during technical discussions
based on the current water licence. The Mackenzie Valley Land and Water Board (MVLWB) has recommended that
this be clarified in the new licence. 1

Personal Communication. 2020. Personal communication from Heather Beck of MVLWB and Jennifer Brown of
Associated via email, July 3, 2020.

1
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2.3. SURVEILLANCE NETWORK PROGRAM
The Surveillance Network Program (SNP) for raw water sample collection at the WTP is not required for Water
Licence compliance; however, the City collects raw water samples at two locations: a well located inside Pump House
1 for Great Slave Lake water; and a sample port inside the WTP, which is pumped from Pump House 2 located at the
Yellowknife River.
2.4. TREATMENT AND PROCESSES
Raw water goes through four main systems before it leaves the WTP:
Micro-strainer system: Strainers remove larger particulate matter (bigger than 300 microns) from the raw water
before it gets to the membranes. This pre-treatment helps protect the membranes, so they are more efficient and
don’t require cleaning as often.
Membrane microfiltration system: Water is pushed through a series of membranes. The membrane surfaces collect
any small particles, contaminants, or pathogens and the filtered water flows through. The membranes are made up
of hundreds of densely packed strands that look a bit like bundles of dry spaghetti.
Sodium hypochlorite system: This is a chlorine-based disinfectant that neutralizes any remaining pathogens such as
bacteria and viruses. The sodium hypochlorite is produced on site and is injected into the water after membrane
filtration using automated metering pumps to ensure consistency and accuracy. Sodium hypochlorite is much less
toxic than the chlorine gas used in the past, so it is safer for employees and the public.
Fluoridation system: Fluorosilicic acid is added to the water using metered pumps. Fluoride is commonly added to
drinking water to improve dental health.
2.5. TREATMENT RESIDUALS
The water treatment process creates different types of waste, called “residuals” that must be properly managed and
disposed of. Residuals primarily come from the process of backwashing the membranes. This process involves
sending the water that contains contaminants through a process which has the following main steps:
1.
2.
3.

4.
5.

A coagulant is added which neutralizes the charges of the particles, so they will clump together more easily.
Using a process called flocculation mixing, the particles are gently mixed together in a way that helps
clump the particles together so they will separate and sink more easily.
The clumps then accumulate on diagonal settling plates in a thicker tank, and once they become large
enough, will fall from the plates and settle on the bottom of the tanks. This sludge is then drawn out of
the thickener tank with a pump.
The volume of sludge created by the sediment from the raw water and Clearpac180 is recorded before
sending it to the sanitary sewers for waste disposal through the Fiddler’s Lake Treatment System.
The water that remains from the residuals process, cycles back through the whole treatment system.
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•

Overflows: Many safeguards are in place to mitigate the occurrence and impact of an overflow. Overflows
are uncommon events.

•

Arsenic testing: Samples from both the Yellowknife River and Yellowknife Bay are tested by a third-party
lab on a monthly basis. Samples from Yellowknife Bay are also tested on site by City staff before drawing
water from the Bay for maintenance activities.

•

Reservoir leak: The City has been working to address a known leak in the treated water reservoir. The
project was tendered twice in 2019, but there were no bidders. The City is presently investigating
alternatives to get the work done in 2021.

•

Yellowknife River intake pipeline replacement: Raw water from the Yellowknife River is transported to the
WTP via an aging, 8.5-km underwater pipeline. The line — inspected every two years by divers — begins
about 1.5 km from the bridge crossing the Yellowknife River, proceeds past islands like Jolliffe Island, and
ends at the plant. A historical branch of the water line also piped water to the Giant Mine Remediation Site.
The pipe was disconnected in 2020. In 2019, the City secured $25.8 million through Infrastructure Canada’s
Disaster Mitigation and Adaptation Fund (DMAF) to replace the pipeline and make upgrades to intakes and
pumphouses #1 and #2. The plan is to build the new line and decommission the old pipeline, but leave it in
place to minimize the disturbance of sediment.

•

Screens on water intake pipes: Fisheries and Oceans Canada regulates the size and screen design of the
mesh that covers the ends of the pipes used to draw water into the system. This is to ensure that fish are
not caught in the intake or harmed by the screens. As part of the planned replacement of the submarine
intake line from the Yellowknife River, all screens will be confirmed to ensure they meet the current
Fisheries and Oceans requirements and replaced if necessary.
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3.1. BACKGROUND
The City’s Solid Waste Facility is located at civic address: 201 Highway 4. The entire property is approximately 108
hectares (1,080,000 m2) and consists of the Baling Facility, Landfill, designated Materials areas, and Compost Facility.
There are also five recycling depots located throughout the City.
The facility accepts a variety of materials including:
•
•
•
•
•
•
•
•
•
•
•
•

Household materials
White goods
Construction and demolition debris
Animal carcasses
Tires
E-waste
Scrap steel
Honey bags and pet waste
A wide range of recyclable materials
Residential hazardous waste
Yard waste
Uncontaminated snow

These materials are separated and placed in designated areas around the site. Section 2.2 discusses changes since
2010 and sections 2.3 to 2.7 summarize the purpose of the various documents associated with the Solid Waste
Facility.
3.2. CHANGES SINCE 2010
To simplify the drop-off of materials, a drop-off loop was created, which includes storage areas for all materials and
confines the public to one area of the site. As part of this loop, a designated three-cell salvaging area was created in
2010. Each area is clearly marked with signs to delineate the different disposal areas to assist with proper disposal
of materials.
In 2020, the three-cell salvage area was replaced by a Public Drop-Off (PDO) area. The PDO is located in front of
the Baling Facility with adequate distance for safe traffic flow. The purpose of the new PDO is to provide a safe and
supervised sorting area for the public while limiting public access to other work zones on site.
In 2009, the City launched a compost pilot project. Building on the success of the pilot project, the program was
expanded in 2013 on an area of the old landfill cell that had been closed out. The facility now has the capacity to
collect and process organic waste from the residential, industrial, commercial, and institutional sectors.
Construction of the facility was planned in phases, and the final phase of construction was completed in 2017.
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•
•
•
•

Building two Second Generation Landfill Cells (2011 & 2016);
Expanding the Solid Waste Facility Boundary (2015);
Creating a dedicated area for processing of materials (tires, brush, pallets) (2020); and
Using the Baling Facility for recyclables only, which was previously used to process waste and recyclables.
A compactor is now used to compact waste in each of the active cells (2020).

3.3. LICENCE DOCUMENT: SOLID WASTE FACILITY OPERATIONS AND MAINTENANCE
MANUAL
The Solid Waste Facility Operations and Maintenance Manual describes the procedures to properly operate and
maintain the solid waste facility in a manner that limits the environmental impacts and nuisances (e.g. odours,
attracting animals). This includes procedures for disposal of waste materials generated in the City of Yellowknife,
leachate management, and monitoring requirements. The document also describes inspection and maintenance
requirements to maintain an organized and clean site that functions as designed.
Key points covered in the document include:
•

The responsibilities of staff and procedures required to properly operate and maintain the solid waste
facility in a manner that limits impacts on the environment and nuisances. These include waste screening,
application of intermediate and final covers, prevention of spills, leaks and run-off, leachate management,
and controls for litter, odour and wildlife.

•

Inspection and maintenance requirements to maintain an organized and clean site that functions as
designed. These include maintenance procedures for collection, storage, equipment, facility, waste disposal
areas, fencing, roads, and erosion and sediment control.

•

Monitoring requirements, including the operation of the eight SNP stations to sample and monitor runoff,
seepage and leachate composition. Samples are tested for a comprehensive list of parameters, which are
outlined in the manual. Results are included in quarterly and annual water licence reports.

•

Requirement for keeping operational and maintenance records at site, from estimated waste volumes
(monthly and annual), to inspection records, to information on maintenance and repairs of equipment and
facilities.

Notable updates in the document include:
•

Information on plans to use evaporation cannons to recirculate leachate into the active waste cells. This is
to reduce the overall amount of leachate and to minimize the need to dispose of leachate at the Fiddler’s
Lake Treatment System.

•

An updated list of materials accepted at the facility. The facility is accepting less hazardous waste materials
than it has in the past as more are now being handled by private sector companies.

•

Added detail on interim and final covers.
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Updated information on SNP station locations and test parameters.

Future plans include:
•

Construction of a new weigh-out scale and replacement of the gatehouse.

•

Further reduction in hazardous waste accepted (i.e. vehicles).

•

Construction of additional landfill cells.

The design for future expansion will be submitted to MVLWB for approval prior to construction. It will be designed
with liner and leachate collection systems to ensure the cells meet industry standards and minimize environmental
impact and off-site contamination.
3.4. LICENCE DOCUMENT: HAZARDOUS WASTE MANAGEMENT PLAN
The Hazardous Waste Management Plan describes what types of hazardous materials are accepted and not accepted
at the Solid Waste Facility. It also describes the associated health and environmental hazards for the accepted
hazardous waste, and the methods for managing, handling, and storing the material prior to shipping it off site.
Key points covered in the document include:
•

Types of hazardous waste that are accepted and not accepted.

•

Information for each type of hazardous waste that describes:
o Who the waste can be generated by and accepted from;
o Applicable regulatory references;
o Health and environmental risks;
o Disposal location;
o Methods of disposal;
o Transportation requirements;
o Prevention measures for leaks, drainage, etc.;
o Expected quantities; and
o Record keeping, mapping and reporting.

•

The methods for managing, handling, and storing the material until a contractor collects it for
processing/transportation to an approved facility.

•

The tracking system for the date and amount of material received and shipped out.

Notable updates in the document include:
•

Updated requirements related to the use, inspection, maintenance and labelling of storage containers.

•

Updated facility requirements, including safety measures, record keeping and emergency response.
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Updated list of accepted materials. Notably, hydrocarbon contaminated soil, snow and water are no longer
accepted, and that treatment facility has been decommissioned as this waste can now be treated by private
sector facilities.

•

Updated information for each type of hazardous waste.

3.5. LICENCE DOCUMENT: COMPOST FACILITY OPERATIONS AND MAINTENANCE MANUAL
The Compost Facility Operations and Maintenance Manual describes the procedures to properly operate and
maintain the compost facility in a manner to produce a high-quality final product, as well as limits the environmental
impacts and nuisances. This includes procedures for managing and testing materials through the composting
process, management of generated runoff, and monitoring requirements. The document also describes inspection
and maintenance requirements to maintain an organized and clean site that functions as designed.
Key points covered in the document include:
•

Detailed site information on all components (i.e., base pad, retention pond, water holding tank, fence,
storage shed, garbage dumpster, yard waste holding pen and area where source-separated organics are
received and processed). Includes information on liner systems used to prevent contamination and
migration of contaminants through soils and groundwater.

•

Information on procedures to properly operate and maintain the compost facility in a manner to produce
a safe and usable final product, as well as limits environmental impacts and nuisances. This includes:
collection method, feedstock, management of the composting process, managing odour emissions, dust
and bio-aerosol control, tracking and monitoring practices.

•

Procedures for monitoring and management of leachate and runoff.

•

Compost testing at an accredited lab prior to public distribution to confirm that it is safe and free of
pathogens.

•

Placement and orientation of windrows to optimize drainage and avoid cross-contamination.

•

Monitoring, inspection and reporting requirements.

•

Procedures to maintain an organized and clean site that functions as designed.

Notable updates in the document include:
•

The City completely took over operations and monitoring of the compost facility from Ecology North in
2020.

•

An added Surveillance Monitoring Station.

•

Added safety information regarding handling of leachate and hazardous materials.
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PLAN (ICRP)
The purpose of the ICRP is to take an overall look at the facility and discuss the procedures necessary to prepare
areas of the facility that have reach their designed capacity so that they can eventually be closed out while other
parts of the facility remain operational.
The ICRP is considered a working document that will be reviewed and revised on an annual basis, if necessary. It
provides a general description of the closure plan. More specific details will be provided closer to closure.
The main objective of the water licence is to mitigate harmful contaminants from leaving the area and entering
downstream waterbodies. The long-term closure goal is to minimize impacts on the surrounding environment due
to operation of the facility, to return the site to a natural condition, to limit human exposure to waste, and to reduce
the generation of leachate.
Key points covered in the ICRP include:
•

The methods to meet closure goals are to: have a well designed and managed site; have regular
environmental monitoring of the facility and surrounding area; have regular inspections of the cap to
confirm its integrity; and take remedial actions when necessary.

•

Progressive capping will be used. The final cover system will be determined closer to closure to take
advantage of the latest technology advances. The purpose of the final cover is to cover waste and provide
aesthetics, to limit leachate generation and contamination, to limit wind and water erosion, and to control
the release of landfill gas. Covers typically consist of a clay barrier or geomembrane liner and are normally
graded to promote drainage away from the landfill cells and prevent ponding while maintaining slope
stability and safety.

•

Currently, the facility surface water flows south and east and enters Jackfish Lake, Great Slave Lake, or Fault
Lake. The intended capping of the site should not significantly impact the overall drainage, but further
evaluation of site drainage will be completed as cap designs are finalized.

•

Environmental monitoring will be conducted during operation, at closure, and for 25 to 30 years after
closure. This will include monitoring of leachate, surface water, groundwater and landfill gas.
Currently, landfill gas is monitored by staff through visual or olfactory observations. Staff at the SWF are
briefed on this during safety training sessions and any such instances are to be recorded and reported. No
such reports have been received to date, which suggests that landfill gases are not present at levels
warranting immediate action at the SWF. Gas monitoring equipment is available at the Baling Facility to
monitor methane, carbon monoxide, and hydrogen sulfide. If gas exceeds safe concentrations, an alarm
will sound and staff will investigate additional monitoring methods and mitigation.

•

An Environmental Site Assessment will be completed at the time of final closure of the Solid Waste Facility
to identify if there is contamination at the site, as well as the nature and extent of the contamination. Soils
sampling and analysis will be conducted. Remedial measures will be dependent on the nature and extent
of contamination.
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There is limited guidance for landfill closures in the NWT. Legislation from BC, Alberta and Ontario were
used.

•

The plan contains an implementation schedule as an appendix.

3.7. LICENCE DOCUMENT: SOLID WASTE FACILITY INTERIM GROUNDWATER MONITORING
PLAN
This document describes the hydrological setting and potential sources of contamination and details the City’s
groundwater monitoring program, including:
•

Sampling frequency and procedures;

•

Environmental water quality analysis requirements;
and

•

Quality Assurance and Quality Control protocols.

Key points covered in the document include:

•

The City has 9 active groundwater monitoring
wells. Three new wells were installed in 2018 to
assess potential contamination off site.

•

Potential sources for contamination include main
active landfill area, hazardous waste storage area,
off-site roads.

•

Water sampling is done in the summer and fall.
Sampling parameters were updated based on
Alberta regulations and will be implemented in
2022.

•

There are no site-specific or territorial groundwater quality guidelines. The City is currently
gathering 3 years of groundwater data to determine site specific guidelines, using the Alberta
Guidelines and Codes of Practice as reference materials.

•

Quality Assurance and Quality Control is achieved through training, the use of an accredited
laboratory, consistent data management, and quality field sampling and handling procedures.

•

Background or current groundwater quality has not been established at the SWF; however, a
Hydrogeological Desktop Study was completed in 2020, and ongoing assessment is underway to
install a monitoring well upgradient of the SWF to establish current groundwater quality that
has not been influenced by SWF operations.
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•

Review of the Interim Groundwater Monitoring Plan by third party consultant;

•

Development of Interim Groundwater Monitoring Plan;

•

Installation of three monitoring wells downgradient from the site to assess potential off-site contamination;

•

Planning for quality trend analysis to determine criteria; and

•

Development of internal monitoring and sampling procedure.
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4.1. BACKGROUND
The City of Yellowknife maintains and manages infrastructure that collects and diverts stormwater such as catch
basins, stormwater drainage pipes, and ditches. It also works to minimize the impact of urban stormwater on the
environment through monitoring, pollution control measures and public education initiatives that aim to inform
residents of what they can do to protect stormwater quality.
Part 6 of the City’s Water and Sewer Services Bylaw No. 4663 describes the types of water permitted in the storm
drainage system (e.g., rainwater, personal car washing, gardening) and types of waters that are prohibited (e.g., very
hot water, commercial car wash waste, wastewater, contaminants). It also outlines the responsibilities for
notification and clean-up if there is an unauthorized release into the stormwater drainage system.
The City does not currently treat its stormwater, but is undergoing research that will help determine if there is a
need to look at potential treatment options in the future. Section 3.2 dicusses the City’s objectives for stormwater
management. Section 3.3 summarizes the Stormwater Management Plan, and Section 3.4 describes the stormwater
analysis and trend monitoring plans.
4.2. CITY OF YELLOWKNIFE STORMWATER OBJECTIVES
The objectives for stormwater management are as follows:
•

Maintain or enhance the stormwater quality by establishing and implementing appropriate stormwater
management practices;

•

Prevent future flood damages by ensuring proper design and management methods are in place;

•

Understand stormwater quality and its impact on the receiving aquatic environment by conducting a
stormwater quality monitoring program, and expand or modify the program in response to system
expansion, regulatory input, or monitoring program results;

•

Identify system upgrade needs by reviewing and analyzing the existing storm sewer infrastructure and
maintenance strategies; and

•

Preserve the natural and beneficial functions of the natural drainage system.

4.3. LICENCE DOCUMENT: STORMWATER MANAGEMENT PLAN
This document describes the City’s stormwater system and the infrastructure that collects and diverts stormwater
and how the City maintains that infrastructure. It also describes how the City works to minimize the impact of urban
stormwater on the environment. The Stormwater Management Plan must include best management practices to
address stormwater issues in current and future development, a stormwater monitoring program, and a discussion
on back-up power of sewage lift stations.

City of Yellowknife Water Management Plan and O&M Manual Summaries
January 2021
DM Folder: 639217

- Page 13 Key components of the document are:
•

Objectives for stormwater management;

•

Information on waterbodies where the stormwater goes;

•

Components of the stormwater system;

•

Snow disposal practices;

•

Pollution control measures;

•

Sediment and erosion controls;

•

Stormwater monitoring and sampling program; and

•

Public education program.

Notable updates in the document include:

•

A new “Natural Settings” section (Section 4). This section provides more information about the
waterbodies that receive the stormwater and the water quality of those waterbodies, which provides a
better understanding of any potential impacts from stormwater.
o This includes information on:
 Climate, e.g., temperature, types and seasonality of precipitation;
 Natural settings, e.g., ecoregion, geology, relief, vegetation;
 Water quality and fish presence in receiving waters; and
 Human uses and historical water quality impacts on receiving waters.

•

An update to the Monitoring Program (Section 11). This section was updated based on a third-party
review of the sampling program. Updates include:
o Specifying the objectives of the monitoring program, notably:
 Meet the requirements of the MVLWB;
 Support the City’s efforts to educate the public and control potential sources of
pollution in stormwater; and
 Address resident concerns regarding discharge quality at specific locations.
o Providing more detail on stormwater sampling sites.
o Clarifying the sampling methods and updating the list of substances (i.e., parameters) that the
samples are tested for.
o Adding a map of the sampling sites and receiving water catchments.
o Listing guidelines that will be used to evaluate the monitoring results.

•

Other edits were made throughout the document to bring it up-to-date, improve readability and address
comments from regulators and stakeholders. For example:
o Updating the City population estimates;
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o
o

Updating sampling methods;
Clarifying linkages to City’s bylaws; and
Adding a map of location where stormwater clean-out material is deposited at Fiddlers Lagoon.

There are currently 9 stormwater
sampling locations in Yellowknife, as
shown on the map above. These sites
were selected to:
•

Identify runoff profiles
corresponding to land use;

•

Identify pollutant hotspots;

•

Support reporting requirements by the MVLWB;

•

Identify sites and methods to make sampling more consistent; and

•

Address resident concerns.

Samples collected from these locations are tested for a wide variety of substances, as summarized in the table
above.
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The City’s stormwater sampling locations have not been consistent over time due to changes in the objectives of the
sampling program, so they are not included with the SNP at this time.
The City has hired a consultant to do a 3-year stormwater monitoring program and trend analysis, which will also
assess potential impacts on fish-bearing receiving waters. The project started in 2020, and a report is expected in
2023. This report will include comparison of stormwater quality to Canadian Council of Ministers of the Environment
(CCME) Water Quality Guidelines (WQG) for the protection of Aquatic Life and Health Canada’s Guidelines for
Canadian Recreational Water Quality.
Once the trend analysis is completed, the City will be able to decide if the current locations will become long-term
sampling locations to be included in the SNP. The study will also help the City determine if there is a need to look at
potential treatment options. Additional studies may then be required to better understand how stormwater mixes
with lake water and the associated impacts.
The City is still in the early stages of understanding stormwater quality and would like to make sure to collect
consistent data before spending tax dollars on potentially expensive stormwater treatment infrastructure. It is
important to know which substance(s) (if any) pose problems, where they are posing a problem, and the best
location and treatment technology to reduce impacts.
In the meantime, the City continues to use its bylaws, pollution control measures, and public educations to reduce
potential impacts of stormwater.
Section 12 of the Stormwater Management Plan has been updated to explain how the City plans to use stormwater
monitoring program results to decide on future treatment strategies.
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5.1. BACKGROUND
The City is responsible for ensuring the collection and treatment of wastewater throughout the city, and for the
proper management and maintenance of the wastewater system.
The City’s wastewater comes from three main sources:
•
•
•

Piped sewage;
Trucked sewage; and
Honey bags and animal waste.

The Wastewater Management System is made up of the following components:
•

14 lift stations: These stations pump wastewater through the system, ‘lifting’ it from lower to higher
elevations to maintain flow in the system.

•

Sewer piping: A network of pipes are used to collect and move wastewater from its sources to the sewage
lagoon. Yellowknife has 50.3 km of gravity mains and 12.4 km of pressurized forcemains.

•

The Fiddler’s Lake Treatment System (FLTS): The City currently treats municipal wastewater though a
network of open waterbodies and wetlands that filter and treat contaminants in the wastewater before
water is discharged to an open channel that leads to Great Slave Lake. This system has two main parts:

•

Fiddler’s Lagoon: This is where the wastewater enters the system. This “facultative lagoon” acts as a holding
cell where wastewater is stabilized and starts being broken down by exposure to air, wind and sun, as well
as the organisms in the lagoon. The current lagoon was constructed in 1981 and the water surface raised
to the current elevation in 1987. The lagoon currently provides approximately 9 months of holding time.
The lagoon is “decanted” once a year over several weeks, which means effluent from the top of the lagoon
is discharged into the wetlands portion of the system, without disturbing the settled solids on the bottom
of the lagoon.

•

Wetlands system: Effluent decanted from the lagoon flows through approximately 13 km of wetlands
before reaching Great Slave Lake. These wetlands are a mix of organic and sandy materials, which help to
further treat the effluent before it reaches Great Slave Lake.

Water quality monitoring currently takes place at three locations in the system. The point where compliance with
water quality regulations is checked is approximately 6 km upstream of where the flow reaches Great Slave Lake at
Station 0032-F3.
Section 4.2 discusses the City’s recent incentives related to wastewater studies. Sections 4.3 and 4.4 summarize the
two licence documents related to waste water management.
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The City has conducted many studies and projects over the past several years to better understand the effectiveness
of its wastewater treatment system and to assess potential impacts on the local environment. Some of these studies
and projects were in response to questions and concerns raised by regulators and stakeholders.
These studies and projects have been focussed in a few key areas:
•

pH levels in the treatment system and their potential linkages to algae growth;

•

Effluent characterization, including biochemical oxygen demand (BOD) and carbonaceous biochemical
oxygen demand (cBOD);

•

Ammonia and phosphorus levels and accumulation in the system and receiving waterbodies;

•

Fiddler’s Lake control structures (i.e., dykes and dams);

•

Sludge management; and

•

Water and sewer infrastructure upgrades.

5.3. LICENCE DOCUMENT: SEWAGE DISPOSAL FACILITIES OPERATIONS AND
MAINTENANCE MANUAL
The document provides information to assist City personnel with the operation and maintenance of the City’s
wastewater facilities, which include:
•

Wastewater collection pipe system;

•

Wastewater pumping/lift stations;

•

Fiddler’s Lake Treatment System (FLTS);

•

Trucked waste management;

•

“Honey bag” and animal waste management; and

•

Residual solids (sludge) management.

Specifically, it describes:
•

City personnel duties, responsibilities and training;

•

Infrastructure component operations and maintenance requirements and procedures;

•

Sampling and monitoring program requirements;
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Record keeping, safety, site access control and emergency response; and

•

Plans for sludge management.

5.4. LICENCE DOCUMENT: FIDDLER’S LAKE TREATMENT SYSTEM MANAGEMENT PLAN
The Fiddler’s Lake Treatment System (FLTS) is located west of Yellowknife, with access from Deh Cho Boulevard and
Highway #3. Fiddler’s Lagoon comprises an area of 900,000 m2 (about 170 football fields), has a total volume of
approximately 2,700,000 m3 (the volume of about 1480 Olympic-sized swimming pools), and a working volume of
about 2,300,000 m3.
Specifically, the plan:
•

Describes FLTS components, current effluent requirements and objectives, and actual effluent quality
relative to these items;

•

Discusses water quality trends and other observations in the effluent receiving environment;

•

Proposes effluent quality requirements and objectives, water quality triggers and thresholds, and
Surveillance Network Program requirements;

•

Outlines contingency actions the City could take if required;

•

Presents considerations related to climate change vulnerability/adaptation, non-traditional effluent
constituents, and facility siting/land availability;

•

Describes the City’s plan for managing residual solids (“sludge”) accumulated in Fiddler’s Lagoon; and

•

Describes contingency actions for the forcemain that conveys wastewater to the FLTS.

The document describes two key topics of interest:
•

Phosphorous and Ammonia: Monitoring has shown an upward trend in total phosphorus and ammonia in
the system. In some cases, results have exceeded water quality guidelines. The City is working to understand
these findings through further study and research, particularly the potential impacts on receiving
waterbodies.
In 2017, the City sampled at seven sites within Great Slave Lake to determine the potential effect of the
FLTS on the lake. Additional research is required to determine whether the City will need to look at adding
treatment for phosphorous or ammonia in the system.

•

The City is committed to working with regulators to address these important areas of concern. As treatment
options could entail significant investment of tax dollars, it is important to ensure that any treatment option
is both necessary, effective, and cost-effective.
Sludge Management: Sludge management has been an area of focus for the City in recent years. The FLTS
has accumulated residual solids over the years and, while the effect on the overall performance of the
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operating practice requires the sludge to be removed periodically.
In 2018, a study of Fiddler’s Lagoon found that there was 226,000 m3 of accumulated solids in the lagoon
(the volume of about 80 Olympic-sized swimming pools), which represents 10% of the lagoon’s working
volume.
The City has committed to “de-sludging” the Fiddler’s Lagoon. The process of de-sludging is expected to
begin in 2023 and be completed in 2026. Once this process is completed, the City will be able to see if the
removal of the sludge has an impact on the treatment system and to determine whether other treatment
options may be needed to address the presence of phosphorous, ammonia or other substances of concern
in the system. After de-sludging is complete, sludge monitoring will continue annually.
5.4.1.THE FLTS MANAGEMENT PLAN SUMMARY
The City provides wastewater management in a geography and scale unique in Canada. The FLTS comprises a
facultative lagoon that originated as a series of natural lakes and a polishing wetland. The system uses natural
elements to treat wastewater, without modification. Generally, the FLTS performs at a level such that its effluent
meets existing water licence requirements, the concentrations for total ammonia-nitrogen (TAN) objective is met
and the total phosphorus objective is currently not met.
The polishing wetland is integral to FLTS performance and its effluent quality; without it, the current water licence
effluent requirements, as well as the TAN objective, would not be met. As a result, the City proposes to maintain the
effluent compliance location at SNP station 0032-F3 at this time. In addition, the City investigated the effect of an
earlier Fiddler’s Lagoon annual water decant cycle start date, which was necessitated by increasing
wastewater/runoff flow entering the FLTS in recent years, on FLTS performance and effluent quality. Limited data
available to date suggest the possibility that moving the lagoon decant start date from September to July could be
part of the causative effects on FLTS performance and led to measurably increased effluent concentrations for TSS,
TP and most evidently for TAN. As a separate measure to help maintain the FLTS’s current performance, the City has
identified the methodology, as well as the schedule, for removal, processing, and end-use of wastewater-origin solids
that have accumulated for decades in Fiddler’s Lagoon.
SNP station 0032-F1 is an intermediary receiving environment location before effluent reaches the north arm of
Great Slave Lake. A simple graphical trend analysis of station 0032-F1 water quality over the past ten years found no
obvious trends in currently required effluent criteria. The constituents subject to an effluent objective, phosphorus
and TAN/un-ionized ammonia, displayed a general upward trend in average annual concentrations in more recent
years, which may be related to the change in decant start date noted above, and both constituents had average
annual and/or maximum sample concentrations that exceeded Canadian Council of Ministers of the Environment
(CCME) water quality guidelines (WQG) and other relevant guideline values. Limited metals data were available for
station 0032-F1 and so no trend analysis could be conducted.
For the data that was available, the average annual total copper concentrations, used as a general indicator for
metals, were below the CCME WQG value. However, other metals were present in samples at concentrations
consistently (iron, arsenic) or occasionally (total cadmium, total chromium) above WQG values. Total aluminum
levels frequently exceeded the WQG value, probably due to residuals from the WTP, as was likely the case for
fluoride that consistently exceeded the WQG. Some of the metals observations may be related to the landfill/baling
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to the need for source control measures and potentially changes in water treatment practices and of which the City
is investigating.
The City has conducted some initial investigation on the effect of effluent-origin phosphorus and nitrogen on the
north arm of Great Slave Lake, both within what the City proposes to be defined as the effluent mixing zone (i.e. IDZ)
and at more distant near-field and far-field sites. At this point, in general, neither phosphorus nor nitrogen levels in
these more distant sites suggest water quality concerns. However, limited data available indicate there are periods
when dilution within the IDZ is extremely limited and water quality at the edge of the IDZ does not meet, or has the
potential to not meet, implicit or explicit WQG values. As a result, the City has developed initial “interim”
phosphorus-related water quality triggers, which, if exceeded, would necessitate purposeful wastewater treatment
contingency actions. The City has also developed an expanded short-term monitoring program to collect additional
data that will improve understanding of the Great Slave Lake receiving environment, phosphorus and ammonia
trigger limits, and ultimately effluent quality limits. The proposed implementation date is 2022, which coincides with
the water licence renewal.
5.4.2. PHOSPHORUS AND AMMONIA SAMPLING CRITERIA
While the City proposes to move TAN from an objective to a requirement in the updated licence based on
demonstrated FLTS performance, the City suggests maintaining total phosphorus as an objective in the updated
licence for the time being.
In addition, a comprehensive study regarding effluent BOD5 versus cBOD5 found that both forms of BOD5
measurement provide similar results for the FLTS effluent. Given this result, and to keep in-step with the NPS and
general industry trend, the City proposes to replace BOD5 with cBOD5 as an effluent quality criterion. In addition,
the City proposes to use the NPS maximum average values for both cBOD5 and TSS.
5.4.3. CONTINGENCY PLANNING
Should near-term treatment contingency actions be required to reduce effluent concentrations for total
phosphorous, the City has developed an engineered treatment concept that would provide enhanced phosphorus
removal within Fiddler’s Lagoon via chemical precipitation. Such a concept would require approximately 30 months
to implement from the start of engineering design through to commissioning of constructed works. However, it
could potentially take several additional years before phosphorus levels in the north arm of Great Slave Lake are
notably reduced because of the sediment-water column phosphorus exchange phenomenon downstream of
Fiddler’s Lagoon in the polishing wetland portion of the FLTS. The City has also commissioned some early-concept
engineering to enhance ammonia removal in Fiddler’s Lagoon, should it be necessary.
Climate change vulnerability/adaptation, along with non-traditional effluent constituents, have been identified as
longer-term scoping considerations that could also potentially drive the City to a greenfield mechanical wastewater
treatment facility. While conceptual work on such a contingency response has not yet been executed, the
implementation timeline for such a facility could be in the order of 5 years.
Beyond wastewater treatment per se, the City has also investigated the extension of piped wastewater servicing to
areas currently served by wastewater holding tanks and truck-haul servicing. In addition, as a means to reduce and
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storage to allow maintenance/emergency repairs to the forcemain leading to the FLTS.
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6.1. BACKGROUND
The City of Yellowknife has a clear response plan in the event of an unplanned release of potentially harmful
materials from its operations and infrastructure.
The types of spills encountered by the City include:
•

Sewage spills from forcemains, lift stations, and Fidder’s Lagoon structures;

•

Fuel and gasoline spills from aboveground and underground storage tanks at City sites;

•

Waste oil storage spills from tanks at the Baling Facility or the City Garage;

•

Sodium Hypochlorite spills from pump houses or the Water Treatment Plant;

•

Chlorine gas releases at the pool; and

•

Other types of chemicals spills at City facilities.

6.2. LICENCE DOCUMENT: SPILL CONTINGENCY PLAN
The Spill Contingency Plan (SCP) describes several measures in place to mitigate the risk of failures and spills. These
include:
•

Regular testing and inspections of forcemains;

•

Sewage lift station monitoring 24/7 (most have backup power);

•

Ongoing underground fuel storage tanks replaced with double-walled aboveground tanks;

•

Large waste oil storage tanks with secondary containment structures;

•

Chemicals stored and used as per Material Safety Data Sheets (MSDS) sheets at all facilities.

•

Planned upgrade to Kam Lake Road forcemain; and

•

Planned construction of sewage holding cell at largest lift station (#5, City Garage).
6.2.1. SPILL RESPONSE BY LOCATION

The following steps are described for each type of spill. Depending on the nature of the materials recovered from
spills, they are treated and disposed of either at the Solid Waste Facility, at Fiddler’s Lagoon, or by a qualified
contractor.
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•

Stop the failure.

•

Contain the spill and build a berm if necessary.

•

Report the spill.

•

Add lime or remove contaminated material.

•

Take impacted soils to Fiddler’s Lagoon “honey bag” storage area.

Fidder’s Lagoon structures
•

Construct temporary containment.

•

Report the spill.

•

Repair the failed structure.

•

Conduct water testing and toxicology at designated points to assess impact.

Spills in open water
•

Depending on the type of material spilled, the response may include one or more of the following:

•

Deploy hydrophobic booms. Booms are common oil spill response equipment used to protect shorelines or
sensitive aquatic areas. They serve as a floating, physical barrier placed on the water to contain, deflect,
redirect oil, or absorb.

•

Construct berms or ditching.

•

Recover the material.

Spills on snow or ice
•

Compact snow around the perimeter of the spill.

•

Construct snow berms to contain the spill.

•

Recover material.

•

If the ice is not deemed safe, followed the procedure for a spill on water.
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•

Prevent further dispersion of the spill.

•

Build a berm and absorb the material.

•

Recover the material.
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The documents that have been summarized, along with additional supporting documents comprise the Water
Licence Application submission. The full list of documents the City is submitting to the MVLWB follows:
Enclosures:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Water Licence application form
The Municipal Ordinance from the Government of the Northwest Territories
Figure 1: Plan View of the City
Figure 2: Yellowknife Heritage Sites
Plain language summary for the Management Plans and Operations and Maintenance (O&M)
Plans
Solid Waste Facility O&M Plan
Compost Facility O&M Plan
Hazardous Waste Management Plan
Interim Closure and Reclamation Plan
Solid Waste Facility Interim Groundwater Monitoring Plan
Conformity Table for Stormwater Management Plan
Stormwater Management Plan
Yellowknife Water Treatment Plant Operations and Maintenance Manual
Sewage Disposal Facilities Operations and Maintenance Manual
Fiddler’s Lake Treatment System Management Plan
Spill Contingency Plan
Engagement Log
Engagement Report
Engagement Plan
Potable Water Source Selection (2017)
Lagoon Sludge Volume Assessment (2019)
Construction Figures:
o Treated Water Reservoir Plan
o Fiddler’s Lake Sewage Lagoon Dam and Dyke Structures
o Solid Waste Facility Site Works and Geomembrane Liner Install
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