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Executive Summary

This Wastewater Treatment System Operations and Maintenance (O&M) Plan is intended to provide a framework for
staff at the Town of Norman Wells (Norman Wells) to operate and maintain its wastewater treatment system
(i.e., Sewage Lagoon at Seepage Lake) in a manner that will protect public health and prevent adverse environmental
impacts.
This O&M Plan has been developed for the operation and maintenance of Norman Wells’ Sewage Lagoon to comply
with the mandatory requirements included in Part I of Water Licence No. S07L3-002, issued by the Sahtu Land and
Water Board (SLWB).
The community of Norman Wells (65° 17' N and 126° 50'W) is located in the Sahtu region of the Northwest Territories
(NT) on the east bank of the Mackenzie River. It is approximately 685 km northwest of Yellowknife, NT. The current
population of Norman Wells is estimated at 803 residents (in 2016) and is expected to decrease over the next two
decades.
The wastewater treatment system in Norman Wells consists of a wastewater conveyance system for sewage
collection and an engineered Sewage Lagoon at Seepage Lake for sewage treatment. Seepage Lake is located
approximately 1 km north of the town centre. It initially was a natural wetland that was converted to an engineered
Sewage Lagoon in 1987. Wastewater operations at the Sewage Lagoon includes sewage disposal, sedimentation,
decanting, and sludge removal.
The wastewater conveyance system consists of an above-grade utilidor and below-grade piping, sewage haul trucks,
a sewage lift station, and a sewage forcemain. Most (70%) of the wastewater is transported to the Sewage Lagoon
via the piped sewer system and the remainder of the wastewater is transported with sewage trucks.
This O&M Plan outlines procedures for health and safety, inspection activities, sludge management, water quality
monitoring (i.e., Surveillance Network Program Sampling), record-keeping and closure and post-closure planning.
The O&M Plan was developed based on guidance from the Mackenzie Valley Land and Water Board, titled Operation
and Maintenance Plan Templates for Municipal Water Licences: Sewage Disposal Facilities (March 2018).
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Glossary and Acronyms

Aerobic

A process requiring or occurring with oxygen

Anaerobic

A process occurring without oxygen

cm

centimetre

CFU

Colony forming Unit

Decanting

The process of removing excess liquid from an enclosed area without
disturbing the solid phase settled at the bottom of the enclosed area

Engineered Lagoon

Any type of constructed or artificial lagoon that is decanted at a specific point
or flows continuously through a weir or other discharge structure, including
lined lagoons (MVLWB 2018)

FCMNRC

Federation of Canadian Municipalities and National Research Council

GNWT

Government of the Northwest Territories

Hazardous Waste

“a waste which, because of its quantity, concentration, or characteristics,
may be harmful to human health or the environment when improperly
treated, stored, transported, or disposed” (MVLWB 2011)

km

kilometre

m

3

m

cubic metre
metre

mm

millimetre

MVLWB

Mackenzie Valley Land and Water Board

NT

Northwest Territories

O&M

Operations and Maintenance

Sludge

The solid phase that has settled and accumulated at the bottom of Sewage
Lagoon primary cells

SLWB

Sahtu Land and Water Board

SNP

Surveillance Network Program

Utilidor

Above-ground piping system
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1.0

INTRODUCTION

The Wastewater Treatment System Operations and Maintenance (O&M) Plan is intended to provide a framework for
staff at the Town of Norman Wells (Norman Wells) to operate and maintain its wastewater treatment system
(i.e., Sewage Lagoon at Seepage Lake) in a manner that will protect public health and prevent adverse environmental
impacts.
This O&M Plan has been developed for the operation and maintenance of Norman Wells’ Sewage Lagoon to comply
with the mandatory requirements included in Part I of Water Licence No. S07L3-002, issued by the Sahtu Land and
Water Board (SLWB). Aspects of the operation and maintenance of the Sewage Lagoon must not contravene the
terms and conditions outlined in the Water Licence. This O&M Plan describes operation and maintenance procedures
specific to the Sewage Lagoon at Seepage Lake and does not include procedures for the wastewater conveyance
system.
The content of this O&M Plan is based on the March 2018 document Operation and Maintenance Plan Template for
Municipal Licences: Wastewater (Sewage) Treatment System developed by the Mackenzie Valley Land and Water
Board (MVLWB) and the Government of the Northwest Territories (GNWT). Table 1-1 illustrates where each section
of the referenced template is addressed in this O&M Plan.

Table 1-1

Cross-reference between the MVLWB/GNWT (2018) O&M Plan Template
and this O&M Plan for the Norman Wells Sewage Lagoon

Required Sections from the MVLWB/GNWT (2018) O&M Plan
template supplied by the SLWB

Corresponding Sections in this Report

1.

Site description

2.0

2.

Wastewater Treatment Staff

2.2

3.

Security and Control

2.1.1

4.

Wastewater Generation and Conveyance

2.1.2

5.

Influent Wastewater Quality

2.1.2

6.

System Capacity and Design Data

2.1.2

7.

Effluent Discharge

2.1.2

8.

Sludge Management

3.3

9.

Surface Water Management

2.0 and 2.1.2

10. Record Keeping

3.4

11. Water Quality Monitoring

3.3

1.1
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Table 1-1

Cross-reference between the MVLWB/GNWT (2018) O&M Plan Template
and this O&M Plan for the Norman Wells Sewage Lagoon

Required Sections from the MVLWB/GNWT (2018) O&M Plan
template supplied by the SLWB

Corresponding Sections in this Report

Additional Information Required for Natural Lake Lagoons (Schedule B)
1.

Site Description

2.0

2.

System Design

2.0 and Appendix A

3.

Treatment System

2.1.2 and Appendix A

4.

Sewage Disposal Facility O&M

3.2, 3.3, 3.4, and 3.5

5.

Closure and Reclamation Plan and Post Closure Monitoring
Plan

4.0

1.2
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2.0

SITE DESCRIPTION

The community of Norman Wells (65° 17' N and 126° 50' W) is located in the Sahtu region of the Northwest
Territories (NT) on the east bank of the Mackenzie River (Figure 2-1). It is approximately 685 km northwest of
Yellowknife, NT. Based on the 1981 to 2010 Canadian Climate Normals, the average annual precipitation in Norman
Wells is 294.4 millimetres (mm), including 171.7 mm as rain and 161.5 centimetres (cm) as snow (Government of
Canada 2018). As outlined in Table 2-1, the average daily temperature for January is -26.1°C (the coldest month) and
July is 17.1°C (the warmest month; Government of Canada 2018).

Table 2-1

Climate for Norman Wells, NT (Government of Canada 2018)
Month

Average Daily Temperature (°C)

Precipitation (mm)

January

-26.1

15.6

February

-24.0

14.9

March

-18.4

10.7

April

-5.1

11.1

May

6.4

19.0

June

15.0

42.7

July

17.1

41.8

August

13.8

41.8

6.6

33.1

-4.7

26.7

November

-18.7

18.7

December

-23.4

18.2

September
October

In 2016, the population of Norman Wells was estimated at 803 residents representing less than two percent of the
population of the Northwest Territories (GNWT 2018). The population growth of Norman Wells was estimated
at -0.3% per year between 2004 and 2016, and the decline is anticipated to continue through to 2035. The population
projections for Norman Wells are presented Table 2-2 (GNWT 2018).

Table 2-2

Population Projection for Norman Wells, NT (GNWT 2018)
Year

Population

2016

803

2020

803

2025

795

2030

795

2035

796

2046

789
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The community of Norman Wells is located within the Norman Range low subarctic ecoregion of the Taiga Plains
ecozone. As described for the ecoregion by the Ecological Classification Group (2009), the geology of this ecoregion
consists of dolomite and limestone bedrock overlain by fine to medium textured tills. Brunisolic and Luvisolic soils are
most common in the Norman Wells area. Vegetation is dominated by trembling aspen, paper birch and spruce
(white and black). Norman Wells is also located in a zone of extensive discontinuous permafrost with 50 to 90% ice
content (Natural Resources Canada 1993). The active layer thickness ranges from 0.5 to 2 metres (m) below ground
surface (UMA Engineering Ltd 2008).
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2.1

FACILITY DESCRIPTION

The wastewater treatment system in Norman Wells consists of a conveyance system for wastewater/sewage
collection and an engineered Sewage Lagoon at Seepage Lake for wastewater treatment (Figure 2-2).
The wastewater conveyance system includes an above-grade utilidor (with piping) and below-grade piping, sewage
haul trucks, a sewage lift station, and a sewage forcemain. The Sewage Lagoon at Seepage Lake is located
approximately 1 km north of the town centre. Initially, Seepage Lake was a natural wetland that was converted to an
engineered Sewage Lagoon in 1987. The Sewage Lagoon at Seepage Lake is a bermed lake lagoon with two
primary cells and a retention cell (Stantec 2018). As noted above, this O&M Plan describes operation and
maintenance procedures specific to the Sewage Lagoon at Seepage Lake and does not include procedures for the
wastewater conveyance system.
Wastewater operations at the Sewage Lagoon includes sewage disposal, sedimentation, decanting, and sludge
removal. During the summer months, when no ice cover is present, wastewater treatment primarily occurs via aerobic
and anaerobic treatment processes from naturally-occurring algae and bacteria. The removal of pathogenic bacteria
and viruses also occurs in summer months through penetration of the wastewater by ultraviolet sunlight and the
overall detention process. During the winter months, when ice cover is present, wastewater treatment is reduced.
This is due to low oxygen content in the wastewater (due to ice cover) that reduces aerobic treatment, as well as cold
water temperatures that reduces anaerobic treatment. These conditions also reduce the treatment of pathogens in
the winter.
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2.1.1

Security and Control

There are two entrances to the Sewage Lagoon facility, on the west end of the Sewage Lagoon, near the primary
lagoon cells (Figure 2-2). The two entrances are closed and locked to restrict public access (Photo 1, Appendix B).
Signs posted at the Sewage Lagoon entrance indicate the name of the facility and notification of restriction of public
access (Photo 2 and Photo 3, Appendix B).

2.1.2

System Capacity and Design Data

It is anticipated that the Sewage Lagoon should have sufficient capacity for at least the next 30 years (to 2046) when
the estimated daily sewage waste volume production is projected to decrease to 279 m3 (Stantec 2018). This value is
based on:

•
•
•
•

Sewage Lagoon estimated capacity of 153,000 m3 (420 m3 per day for a population of 1,200 residents)
2017 total sewage volume discharged at the Sewage Lagoon (approximately 94,200 m3)
2017 daily sewage waste volume discharged (283 m3 per day for a population of 803 residents) (Stantec 2018)
Current community population estimate of 803 residents (in 2016) declining to the future population projection of
789 residents in 2046 (GNWT 2018)

The Sewage Lagoon at Seepage Lake consists of two primary lagoon cells (110 m long by 45 m wide, 0.5 ha/cell)
and a retention cell (1,086 m long by 285 m wide, approximately 28 ha) (Figure 2-2 and Photo 4, Appendix B).
The primary lagoon cells and berms have clay composite liners. Trucked sewage is discharged to the primary lagoon
cells via a chute from a truck turnaround pad. The sewage forcemain ends at the two primary cells and flow from the
sewage forcemain is controlled with a valve for each of the primary cells. An emergency overflow structure connects
the two primary cells together, and two emergency overflow structures connect them to the retention cell (Figure 2-2).
The flow sequence of wastewater through the wastewater conveyance system is presented on Figure 2-2. Additional
construction details are provided in Table 2-3 and as-built drawings of the Sewage Lagoon are provided in
Appendix A.

Table 2-3

Construction Details of the Sewage Lagoon
Structure

Liquid operating depth (m)
Active volume

(m3)

Primary Cell 1
1.7

Primary Cell 2
1.7

Retention Cell
N/A

12,870

12,870

784,000

Hydraulic retention time (days)

6

6

365

Freeboard depth (m)

1

1

1

Berm height

2.6

2.6

Berm top width

3

3

Interior berm slope

2:1

2:1

2:11

Exterior berm slope

2:1

2:1

2:11

2.8
51

NOTES:
1. Berm on the east side of the Sewage Lagoon
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The Sewage Lagoon operates as a closed system and was designed to be discharged (decanted) annually into an
adjacent natural wetland to the east through a control valve/decant structure where the Surveillance Network
Program (SNP) station S07L3-002-1 is located (Water Licence Part D, Item 6) (Figure 2-2 and Photo 5, Appendix B).
Decanting has generally not occurred annually but every few years. The last decanting operation occurred in 2016
(Town of Norman Wells 2017), seven years after the previous decanting operation in 2009. Norman Wells is required
to notify the SLWB and Inspector at least 10 days prior to decanting to obtain approval from the SLWB
(Water Licence Part D, Item 5). Norman Wells is also required to measure the Sewage Lagoon water level collect
water quality samples from SNP station S07L3-002-1 prior to, and during, the decanting process (Water Licence Part
D, Item 4, and SNP Part B, Item 1). The surface discharge flow rate to the natural wetland during a decant,
or characteristics of the natural wetland (e.g., area, length, depth, permafrost presence, estimated hydraulic loading
rate, estimated hydraulic retention time) are unknown.
The sludge depth allowance is also unknown. Sludge has never been removed from the Sewage Lagoon but is
planned for 2019 (Photo 6, Appendix B). More information on sludge management is available in Section 3.3 of this
O&M Plan.
Hazardous waste or other unacceptable wastes are not accepted or stored at the Sewage Lagoon.
Influent wastewater quality entering the Sewage Lagoon is not monitored. Surface water run-off at the Sewage
Lagoon is managed with a perimeter ditch north of Seepage Lake to redirect surface water run-off (Figure 2-2).
Run-off is also managed with positive drainage of the primary cells, toward the retention cell, to minimize ponding.
The Mackenzie River is located approximately 1.7 km south (downstream) of Seepage Lake and is fish-bearing.

2.1.3

Wastewater Generation and Conveyance

The conveyance system consists of an above-grade utilidor (with piping) and below-grade piping, sewage haul
trucks, a sewage lift station, and a sewage forcemain (see Figure 2-2). Most (70%) of the wastewater is transported
to the Sewage Lagoon via the piped sewer system. The piping system was constructed between 1976 and 1985,
and primarily consists of 150 mm diameter stainless steel schedule 80 pipe (Stantec 2018). The remainder (30%) of
the wastewater is transported via sewage trucks (Photo 7, Appendix B). Sewage is collected by Northridge
Contracting Ltd., a local contractor, on a regular schedule using sewage trucks each with a capacity of 12 m3.
Collection of sewage is performed three days per week for residents, public facilities, and local businesses.
More frequent collection can be arranged if required.
The sewage lift station was constructed in 1987 and is made of a macerator, an overflow tank, a wet wall, and a
backup generator building. The current lift station will be upgraded in 2018 and will remain at the same location.
The 2018 lift station will consist of a process room, wet well with two pumps, an electrical room, and a backup
generator (Stantec, 2018).
The sewage forcemain was also constructed in 1987. It is nearly 2,000 m long, over a net elevation of approximately
14 m, and connects the sewage lift station to the Sewage Lagoon (Figure 2-2). The sewage forcemain consist of
200 mm insulated PW series 80 pipes (Stantec 2018).
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2.2

SEWAGE LAGOON STAFF

Norman Wells is responsible for the management of sewage in the community. Sewage Lagoon personnel should to
be trained in the operation of the wastewater treatment system such that it is operated in a safe and environmentally
responsible manner, and in accordance with applicable legislation, including the NWT Safety Act
(S.N.W.T. 2015, c.30) and associated regulations. Individuals responsible for the operation of the wastewater
treatment system are presented Table 2-4.

Table 2-4

Name and Contact Information of the Norman Wells Wastewater Treatment
System (as of June 2018)

Title

Name

Phone Number

Email

Senior Administrative
Officer

Catherine Mallon

(867) 587-3700
ext 1001

SeniorAdministrativeOfficer@normanwells.com

Water Utilities
Operator

Hugo Pabke

(867) 587-3700
ext 1016

UtilitiesWorkers@normanwells.com

Water Utilities
Operator

Greg McDonald

(867) 688-0686

UtilitiesWorkers@normanwells.com

2.3

EMERGENCY PLANNING AND CONTACT

In the event of an accidental/unauthorized discharge of waste, or if such a discharge is foreseeable, the Spill
Contingency Plan for Norman Wells will be activated. A general overview of the steps to be conducted is summarized
below:
1.
2.
3.

First contact is the Public Works Foreman at (867) 445-9334 to report the discharge
Incident is to be reported to the Northwest Territories Spill Line at (867) 920-8130
Report regarding the discharge is to be submitted to the Department of Lands Inspector within 30 days of
reporting the incident
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3.0

OPERATIONAL REQUIREMENTS

The operational requirements will be defined as those activities that must be done on a regular basis (e.g., daily,
weekly, monthly or annually) to maintain operation and performance of the facility.
The operations of the Norman Wells Sewage Lagoon have been divided into five types of activities:
•
•
•
•
•

Health and Safety
Inspection Activities
Sludge Management
Surveillance Network Program Sampling
Record Keeping (daily/weekly/monthly/annually)

3.1

HEALTH AND SAFETY CONSIDERATIONS

The operators of the Sewage Lagoon must conduct all aspects of municipal sanitary sewage management in a safe
and healthy manner. Possible contamination or infection from pathogenic microorganisms exists with every contact
with the sewage. Public access to Seepage Lake is restricted by a locked perimeter fence. Equipment associated
with the operation of the wastewater treatment system should be kept clean. Clean equipment reduces opportunities
for personnel contact with pathogenic organisms.
Caution should be used when working with sewage. After work, before eating, and at other convenient times, the
operators of the Sewage Lagoon should wash their hands thoroughly. If a truck operator is splashed accidentally with
sewage, the area should be promptly washed with plenty of water and the operator should undergo decontamination
procedures (e.g., shower and wash, change clothes). All cuts and skin abrasions exposed to sanitary sewage should
be treated immediately by medical personnel to prevent any infection. Any accidental ingestion of sanitary sewage
should also be treated immediately by medical personnel.
Normal preventative health care vaccinations should be kept up-to-date by all personnel working with sanitary
sewage. A physician should be consulted to determine the recommended vaccinations for employees.
Operators and other site personnel should remain attentive and aware of any potential health and safety hazards,
such as tripping hazards like debris or ice. When possible, hazards should be identified and removed. Care should
especially be taken when obtaining samples from the Sewage Lagoon and downstream natural wetland. Nitrile gloves
must be worn.

3.2

INSPECTION ACTIVITIES

Inspections of the Sewage Lagoon should be completed once-a-week. The inspection should include the following
components:

•
•
•
•

Access road
Inlet structures (including the truck discharge area and chute)
Water level
Colour
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•
•
•
•

pH
Odor problems
Vegetation and insect control
Windblown debris

A Site Inspection Template is attached in Appendix C. If issues are observed during an inspection, they should be
documented on the form. Remedial actions should be further identified, implemented, and followed-up.

3.2.1

Access Road

The access road to the Sewage Lagoon has been designed for year-round use. Access road maintenance takes
three basic forms: road shaping and smoothing, roadway filling (e.g., potholes), and vegetation brushing and snow
removal. These activities should follow normal municipal procedures implemented by Norman Wells.

3.2.2

Inlet Structures

The sewage discharge points (i.e., from the truck chute and sewage forcemain) at the primary cells and surrounding
area should be examined for issues that could occur as a result of spills, snow accumulation, erosion, solids/waste
build-up, and wastewater freezing. The sewage discharge points should also be monitored to verify that the
structures are clear and unplugged (e.g., from ice accumulation in winter).
When spills occur, the impacted materials (e.g., snow, ice, soil) should be removed and disposed of appropriately.
Any snow or ice contaminated with wastewater should be disposed of in the Sewage Lagoon. Impacted soil should
be deposited at the Solid Waste Disposal Facility. During the winter months, the impacted materials may be frozen.
As such, care should be exercised in the removal of the impacted materials to prevent damage to the inlet structures
and truck discharge point/turnaround pad.
Snow accumulation at the inlet location can be dealt with by clearing the snow periodically. This should occur each
time the access road is cleared, as per regular procedures implemented by Norman Wells.
The sewage inlet structures are required to be maintained in good order throughout the year. If the chute or
forcemain discharge were not functional and sewage was to flow across the ground surface, significant erosion could
occur.
The sewage discharge point and surrounding area should be monitored for waste (e.g., garbage). If identified,
the wastes should be removed and disposed of appropriately.

3.2.3

Water Level

A permanent method for measuring the freeboard (limit of 1 m as per Water Licence Part D, Item 4) at the Sewage
Lagoon, relative to the shoreline, was installed in fall 2017 at the decant structure (SNP station S07L3-002-1).
This will be used for measuring water levels within the Sewage Lagoon. Two additional freeboards should be installed
in the primary cells of the Sewage Lagoon (minimum 1 m as per Water Licence Part D, Item 3).
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3.2.4

Color

The variations in the colour of sewage can be an important indicator of Sewage Lagoon performance. Colour
observations may only be possible during open-water, ice-free, periods. If the Sewage Lagoon is operating well,
the water colour should be dark green (Federation of Canadian Municipalities and National Research Council
[FCMNRC] 2004). If the contents of the Sewage Lagoon are not green, it may be an indication of an issue with
treatment. The interpretation of sewage lagoon colours is summarized in Table 3-1 and was adapted from
FCMNRC (2004).

Table 3-1

Colour Characteristics in Lagoons (adapted from FCMNRC 2004)

Colour

Lagoon Health

Comments

Dark green

Good

High pH and dissolved oxygen.

Dull green to yellow

Moderate

Lower pH and dissolved oxygen. Blue-green algae predominate.

Tan to brown

Moderate

If brown algae is present, moderate health. If colour caused by silt,
this can indicate a potential structural problem with the lagoon.

Gray to Black

Very poor

Lagoon is anaerobic—very low dissolved oxygen.

Red or Pink

Very poor

Presence of purple sulphur bacteria causing anaerobic conditions—
very low dissolved oxygen OR presence of red algae showing
aerobic conditions.

3.2.5

pH

The intensity of acidity or alkalinity in a solution is expressed numerically by the pH scale. A pH value of 7.0 is neutral
while decreasing values (0 to 6) become intensely more acidic and increasing values (8 to 14) become more
intensely alkaline.
Wastewater pH measurements are valuable because pH is one of the environmental factors that affect the activity
and health of the microorganisms (see Table 3-1). Sudden changes, or abnormal values (e.g., extremely acidic
or alkaline), indicate that the process has been upset in some way, usually from a toxic waste. Once the Sewage
Lagoon is completely thawed, pH measurements should be taken monthly during effluent sampling.

3.2.6

Odour Problems

Under normal operating conditions, the Sewage Lagoon should not cause any serious odour problems. However,
at times, severe odours may occur subject to sewage quality and various environmental factors. Seepage Lake is
located approximately 1 km from the Town centre and odour issues have not been identified previously.
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The most troublesome odour conditions typically occur:
•
•

•

During the period immediately following ice-break-up; this problem will normally be of short duration. It is also
likely to occur annually
At the end of an extensive period of cloud cover (in the spring to fall when there is no ice cover), resulting in
reduced sunlight and therefore reduced algae activity and low oxygen production. The odour issues will
decrease as sunlight returns or ice-cover forms.
Extensive floating sludge mats. In this case, floating scum, septic sludge, and algae mats need to be broken up
and dispersed using manual means such as a rake (FCMNRC 2004)

3.2.7

Vegetation Control

Vegetation and weeds present in the Sewage Lagoon require monitoring to prevent adverse effects on the treatment
of sewage. Overgrowth of weeds or other vegetation could cause adverse treatment effects by shading/blocking out
sunlight, which is needed by algae to produce oxygen, and decreasing the amount of dissolved oxygen in the
Sewage Lagoon, which is caused by decomposing plant materials.
Surface vegetation and weeds should be controlled by skimming them off the Sewage Lagoon. This process is often
difficult and requires repeating. The removed vegetation should be taken to the Solid Waste Disposal Facility and
buried, where possible, to prevent odour and insect problems.

3.2.8

Insect Control

Flies and mosquitoes create common insect problems. Most mosquitoes breed in sheltered, calm water containing
vegetation and floating materials to which the female can attach eggs. The egg clusters are fragile and easily
damaged by turbulent action caused by wind and currents. Improper vegetation control, and the accumulation of a
scum layer, will make insect problems worse.

3.2.9

Windblown Debris

Seepage Lake is not entirely fenced. As such, it is possible that windblown solid waste (e.g., garbage) may enter the
facility. Debris observed on the lagoon should be removed at the first opportunity and taken to the Solid Waste
Disposal Facility.

3.3

SLUDGE MANAGEMENT

Sewage sludge is the non-liquid portion of waste that accumulates on the bottom of the Sewage Lagoon’s primary
cells. The estimated annual sludge production is unknown. Sludge volumes should be measured and recorded every
two to five years to determine when sludge removal is required. General sludge management activities are required
infrequently. Sludge has never been removed from the Sewage Lagoon’s primary cells but is planned for 2019.
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3.3.1

Health and Safety Considerations

Prior to undertaking any sludge survey, removal, or disposal, operators should be well aware of health and safety
considerations associated with working at the lagoon. All operations conducted at the Sewage Lagoon shall adhere to
the applicable NT Workers Safety and Compensation Commission policies and legislation (Workers’ Safety and
Compensation Commission 2018). A minimum of two people should be on site when working in and around the
Sewage Lagoon and primary cells. Safety belts and lanyards should be used when a worker is required to work in
vicinity of the lagoon cells and retention cell (3 m or less from the edge). Proper flotation and throw devices should be
on site in the event that someone falls in.
Raw untreated sludge may contain pathogens harmful to human health. When working with raw untreated sludge,
proper clothing shall be worn to eliminate skin contact, such as gloves and appropriate boots. Immediately upon
completion of work, the hands and face of those working with the sludge should be washed with soapy warm water to
prevent any contamination.

3.3.2

Sludge Survey

A sludge survey involves locating the top of the sludge layer and measuring the sludge thickness.
A flat-bottom boat should be used to access the Sewage Lagoon (North Carolina State University 2003). The survey
should be completed by a three-person team, two located in the boat and one additional person on the banks of the
Sewage Lagoon to assist, when necessary, and to act as a safety monitor.
One member of the two-person team in the boat should use a measuring device to collect the depth to, and of, the
sludge while the second person records the data. The measuring device should consist of a 5 m wooden or aluminum
pole that is approximately 0.05 m thick. The device shall be lowered slowly into the lagoon until the density of the
liquid changes, which is the sludge/water interface. The depth of the interface shall be recorded. The measuring
device will then be lowered further, until refusal, to obtain a measurement of the total depth of the primary cells.
The difference between the two measurements is the sludge depth, as per the following:
Sludge Depth = Total Depth - Interface Depth

Due to the size and variable distribution of sludge within the lagoon, several measurements of the sludge depth
should be collected at different locations within each cell. The locations for measurements should be established
using a grid, if possible. All measurements from the various locations on the grid should be averaged to produce an
average sludge layer thickness to calculate the volume of sludge in each primary cell (North Carolina State
University 2003).

3.3.3

Sludge Removal

The following procedures are adapted from North Carolina State University 2003, when a sludge survey determines
that excessive sludge has accumulated, sludge removal should be completed. Excessive sludge is defined as more
than one-third of the water storage depth is accumulated sludge. Norman Wells is required to notify the SLWB and
inspector at least 30 days prior to removing sludge (Water Licence Part D, Item 7).
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Sludge can be removed with the use of an excavator after draining or pumping of the free wastewater from the
primary cells. The bottom 0.3 m of sludge should remain in place to prevent damaging the bottom of the lined cells
during the sludge removal process. It is important to have a skilled operator performing this work to reduce the
potential for damage.

3.3.4

Sludge Disposal

Removed sewage sludge should be allowed to accumulate, treat naturally, and dewater in a specified location
approved by the SLWB and Inspector (Water Licence Part D, Item 8). As sludge removal has not yet occurred for
Norman Wells’ primary cells, this location still requires approval.
During the winter, freezing will encourage consolidation of the sludge and, upon thawing, further dewatering. Visual
inspection of the sludge disposal location should take place to prevent contaminated run-off/seepage from occurring.
Any liquid accumulating within the removed sludge should be pumped back into the Sewage Lagoon.

3.4

SURVEILLANCE NETWORK PROGRAM

Wastewater quality is monitored through the SNP and adheres to the requirements stated in the governing Water
Licence (Annex A). The final discharge point for the Sewage Lagoon (SNP station S07L3-002-1) is an engineered
retention berm with an outfall/decant structure built into the berm; the berm and decant structure is located at the east
end of Seepage Lake (see Figure 2-2). The Sewage Lagoon discharges into a natural wetland that contains
wildflowers, aquatic plants, horsetails, sedges, shrubs and trees. Background water quality at the final discharge point
was not monitored prior the operation of the Sewage Lagoon.

3.4.1

Sample Frequency and Locations

As per the Water Licence, three SNP stations (S07L3-002-1 through S07L3-003) are associated with the Sewage
Lagoon at Seepage Lake and their location is identified with signage (see Figure 2-1 and Photo 5, Photo 8, and
Photo 9 in Appendix B). Table 3-2 presents the description, sampling frequency, coordinates, and analytical
parameters to be analyzed at each SNP stations.
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SNP Station Description, Location, and Sampling Frequency, as per
Water Licence S07L3-002







Total Metals



Total Phenols

Microbiology



Petroleum
Hydrocarbons

Standard



Nutrients

Other

Analytical Suites/Parameters

Spring and Fall

Approximate
Location
(Latitude oN
Longitude
oW)

Monthly

Sampling
Frequency

Major Ions

Table 3-2

SNP Station
ID

SNP Station
Description

S07L3-002-1a

Effluent near
the Seepage
Lake water
control
structure,
below the
decant
structure
(final
discharge
point)

65.289176,
-126.810419

S07L3-002-2

Seepage
Creek,
upstream of
culvert
conveying
Seepage
Creek under
Quarry road

65.279666°,
-126.766394°











S07L3-002-3

Seepage
Creek,
upstream of
culvert
conveying
Seepage
Creek under
Mackenzie
drive

65.264579°,
-126.736201°











NOTES:
1. Sampling at S07L3-002-1 should be completed at the beginning, and every three days during periods of
decant or in the spring and fall if no decant occurs during the year.
2. Monthly sampling during the periods of flow.
3. Analytical Suites/Parameters are as follows:
•
•
•
•
•
•

Standard = pH, suspended solids and conductivity
Microbiology = fecal coliforms
Major Ions = calcium, magnesium, potassium, sodium, and sulphate
Nutrients = ammonia nitrogen, five-day biological oxygen demand (BOD5), carbonaceous biological
oxygen demand (CBOD), nitrate and nitrogen, total organic carbon, and total phosphate
Petroleum Hydrocarbons = oil and grease
Total Metals = silver (Ag), arsenic (As), cadmium (Cd), copper (Cu), chromium (Cr), iron (Fe), mercury
(Hg), nickel (Ni), lead (Pb), thallium (Tl) and zinc (Zn)
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Effluent quality criteria for these parameters, as specified in the Water Licence, are summarized in Table 3-3.

Table 3-3

Effluent Quality Criteria for Sewage Disposal Facility
Parameter

Maximum Average Concentration

Fecal Coliform

<106 CFU1/100 ml

BOD

180 mg/L

Suspended Solids

125 mg/L

pH

Between 6 and 9

Oil and Grease

no visible sheen

NOTE:
1. CFU: Colony forming Unit

3.4.2

Sample Collection

At least one week prior to sampling, the responsible Norman Wells personnel should order sample supplies from
Taiga Environmental Laboratory in Yellowknife, NT. On the day prior to sample collection, Norman Wells personnel
should contact the Taiga Laboratory to confirm when the samples will be collected and their anticipated shipment and
arrival date at the laboratory.
Prior to sampling, each of the laboratory-supplied bottles should be labelled. The labels will be completed with the
Water License number, the SNP station ID, the date and time, and “Norman Wells SNP” as the sample description.
Due to the limited hold time of some of the samples (e.g., some samples “expire” soon after collection), the samples
should be shipped to Taiga Environmental Laboratory within 24 hours of sample collection or, ideally, on the same
day as sample collection.
Sample collection procedures for the SNP sampling for the Sewage Lagoon are further described in the Norman
Wells SNP Manual (Town of Norman Wells 2015).

3.5

RECORD-KEEPING

Record keeping is necessary to have information on the operational state of the Sewage Lagoon, have details on any
unusual operations or occurrences and to facilitate reporting as required by the Water Licence. Maintenance of
accurate records is important for Norman Wells, the SLWB and its supporting agencies, and engineers that may need
to work on the Sewage Lagoon system.
Site inspections should be completed as per Section 3.2 and documented on the Site Inspection Form in Appendix C.
As noted, if issues are observed during any inspection, they should be documented on the inspection form.
Remedial actions should be further identified, implemented, and followed-up. Records must be detailed enough to
allow evaluation of performance and to track the development and mitigation of issues/problems. Records also track
completed and required tasks. Records will be kept in the Norman Wells’ Town Office.
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Table 3-4 outlines typical operation, maintenance, and monitoring activities associated with a typical sewage lagoon
system, and for which records should be kept.

Table 3-4

Operation, Maintenance and Monitoring Activities, and Record Keeping
Requirements, for a Sewage Lagoon

Frequency
Daily

Steps to follow
•
•
•
•

Walk around inspection
Check for wastewater colour during open water season. If the water is a grey to black, or red
or pink (as per Table 3-1), contact the Public Works Foreman.
Check drainage ditches for damage caused by animals, vegetation, or any type of erosion.
If damage is observed, repair the problem immediately to eliminate further damage and
expenses.
Verify a one-meter (1 m) freeboard, relative to the shoreline, is maintained at all times.
Contact the Public Works Foreman if considerable different elevations exist as this may be an
indication that settlement is occurring, or discharge structures are not operating correctly.

Weekly

•

Inspect major components—outlet/decant structure and truck and forcemain discharge
structures. If erosion, settlement, or blockage is observed, repair problems immediately to
eliminate further damage and expenses.

Monthly

•
•

Inspect signs and repair as required
Visual inspection of the approved sludge lagoon disposal area to verify if run-off or seepage is
occurring
Sample effluent and record pH and colour, as required by the Water Licence
Remove excess floating debris and any vegetation

•
•
Annually

•

Inspect dams, dykes, and ditches associated with the Sewage Lagoon (Part D, Item 9 of the
Water Licence)

As-required

•
•

Determine sludge levels in lagoon cells and remove as required
Clear drainage ditches of excess snow/ice and repair any damages from erosion

3.5.1

Reporting

A summary of operations, sampling, and performance of the Sewage Lagoon will be prepared once a year.
This Annual Report will allow for an operational management review by Norman Wells and will be submitted to the
SLWB for review and compliance with the Water Licence (Part B, Item 1). The Annual Report for the current calendar
year is due by March 31 of the following year (e.g., Annual Report for 2018 is due by March 31, 2019).
The following information will be recorded throughout the year for the Sewage Lagoon and provided in the Annual
Report:
•
•
•
•
•
•

Monthly and annual quantities of wastewater discharged to the Sewage Lagoon (in m3)
Summary of effluent volume(s) discharged to the environment (i.e., from decanting)
Summary of sludge removed from the system
Summary of modifications and/or maintenance work (including repairs and upgrades) completed at the
Sewage Lagoon
List of spills and other unauthorized discharges
Summary of any closure and reclamation work completed during the year and an outline of any work anticipated
for the next year
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•
•
•
•
•
•

Summary of any studies requested by the SLWB that relate to wastewater disposal or treatment, and a brief
description of any future planned studies
Outline of any spill training and/or communication exercises completed
Revisions to the Sewage Lagoon Facilities Operations and Maintenance Plan
Semi-annual measurements of water levels at Seepage Lake and the primary cells
Tabular entries of data generated under the SNP
Any other details on wastewater disposal requested by the SLWB by November 1
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4.0

CLOSURE AND RECLAMATION PLAN AND POSTCLOSURE MONITORING PLAN

When the Sewage Lagoon reaches capacity, a Closure and Reclamation Plan and a Post-Closure Monitoring Plan for
the facility will be required. A Closure and Reclamation Plan is a detailed document that describes the facility’s
closure design that will minimize effects to the receiving environment, as well as planned reclamation efforts
(e.g., land contouring, re-vegetation). A Post-Closure Monitoring Plan describes a long-term plan to maintain and
monitor the closed facility to verify whether the design features in the Closure and Reclamation Plan are operating as
intended and protecting the receiving environment. As per the Water Licence requirements (Part G), these plans
need to be submitted to the SLWB for review a minimum of six months prior to carrying out any closure or postclosure work at the Sewage Lagoon.
A Final Closure and Reclamation Plan will be developed closer to the end of life of the Sewage Lagoon. This final
plan should be prepared in advance of any closure activities and provided to the SLWB for review in the timeline
required (i.e., minimum of six months).
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Sewage Lagoon

Site Location:

Norman Wells, NT

Photograph ID: 1
Photo Location:
Sewage Lagoon - Norman
Wells, NT
Direction:
N
Survey Date:
6/7/2018
Comments:
Closed and locked gate at
the secondary entrance to
restrict public access

Photograph ID: 2
Photo Location:
Sewage Lagoon - Norman
Wells, NT
Direction:
N
Survey Date:
6/7/2018
Comments:
Signage indicating the
name of the Sewage
Lagoon at the main
entrance
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Photograph ID: 3
Photo Location:
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Wells, NT
Direction:
N
Survey Date:
6/7/2018
Comments:
Unauthorized Entry
Prohibited Sign at the main
entrance

Photograph ID: 4
Photo Location:
Sewage Lagoon - Norman
Wells, NT
Direction:
NE
Survey Date:
6/7/2018
Comments:
Berm between primary
cells 1 and 2
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Direction:
W
Survey Date:
6/7/2018
Comments:
Decanting control valve
and SNP station
S07L3-002-1

Photograph ID: 6
Photo Location:
Sewage Lagoon - Norman
Wells, NT
Direction:
E
Survey Date:
6/14/2017
Comments:
Desludging system
adjacent to the primary
cells
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Wells, NT
Direction:
NE
Survey Date:
6/7/2018
Comments:
Sewer truck discharge
system for primary cell 1
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SNP station S07L3-002-2,
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Direction:
W
Survey Date:
6/6/2018
Comments:
SNP station S07L3-002-2
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Direction:
NE
Survey Date:
6/7/2018
Comments:
SNP station S07L3-002-3
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APPENDIX C
SITE INSPECTION FORM

Created May 2018
Version 1.0

Town of Norman Wells – Seepage Lake
Monitoring & Maintenance Checklist

Concerns From Daily Observations: ___________________________________________________
________________________________________________________________________________________
________________________________________________________________________
A) Weekly Inspection:

Concerns:

Completed? (Yes/No): ______
1. Visual inspection of berms

□ No

□ Yes

2. Visual inspection of accompanying drainage ditches

□ No

□ Yes

3. Visual inspection of truck discharge structures

□ No

□ Yes

4. Visual inspection of outlet structures

□ No

□ Yes

5. Verify lagoon water levels & 1-meter freeboard

□ No

□ Yes

6. Colour of lagoon: _______________________

□ No

□ Yes

Concerns:_______________________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________
B) Monthly Inspection:

Concerns:

Completed? (Yes/No): ______
1. Visual inspection of fence, gates, locks, and signs

□ No

□ Yes

2. Sample and record effluents during periods of flow

□ No

□ Yes

3. Remove floating debris and vegetation

□ No

□ Yes

Concerns:_______________________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________
C) Annual Inspection:

Concerns:

Completed? (Yes/No): ______
1. Complete a sludge survey (as required)

□ No

□ Yes

2. Clear drainage ditches and culverts & repair as necessary

□ No

□ Yes

3. Assess berms and site for erosion / slumping & repair as necessary

□ No

□ Yes

Concerns:_______________________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________________________
Signature of Inspector: ______________________________
Name of Inspector: _________________________________

□

□

□

Weekly
Monthly
Annually
Date of Inspection: ________________

