3.0 Wastewater Treatment System G99L3-004
3.1 Overview of the Facility
The Wastewater Treatment System (WWTS) begins at the truck discharge chute at 67 °26’39” N;
133 °42’30” W on the south shore of the natural waterbody known as E-Lake Lagoon (Figure 4).
Wastewater is collected by haulage trucks with vacuum pumps on a regular cycle three days per week.
The WWTS is maintained to the satisfaction of the Inspector and the Chief Public Health Officer; it is
situated more than 90 m from a public road allowance, 450 m from any building used for human
occupancy or for the storage of food and is located downstream of the water source for human
consumption.
Goals
The goals of the Tsiigehtchic WWTS are to practice good stewardship of the water and to reduce the
pollution load on receiving waters. The objectives are to protect human health by providing adequate
sanitation, to protect the environment by managing wastewater in a limited space, to safely manage
wastewater within a natural treatment system, to process the wastewater in order to meet established
criteria for microbiological and nutrient loading that allows the safe discharge of the processed water to
the receiving environment.
Principles of function of the wastewater treatment system
E-Lake Lagoon reduces biological oxygen demand and lowers total suspended solids, pathogenic microorganisms and nutrients of the wastewater. The effectiveness of this open natural tundra wetland system is
dependent on (a) the rate of exfiltration to the ground, (b) the volume of dilution afforded by the ponds
and (c) the hydraulic detention time within the wetland and ponds for the settlement and biological
conversion of the sewage waste. Exfiltration to the ground is a function of the flow rate, the depth of
sediment and the pond substrate. The health of the receiving body of water and the health of the
community benefit from extended retention, controlled discharge and wetland treatment of the sewage
and wastewater.
Process
Wastewater is processed in a facultative water treatment system that comprises the three-tiered wetland
and pond system of primary treatment in the waste stabilization pond (E-Lake Lagoon) and secondary
treatment through the series of wetlands and ponds (Wetland A, Pond B, Wetland B, Pond C and Wetland
C). Wastewater, thus treated, discharges to the Mackenzie River in a combination of overland flow and
groundwater seepage over a distance of about 1 000 m and a change in elevation of about 56 metres. Pond
freeze-up, thawing, pH, water temperature and turnover provide variously aerobic and anaerobic
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conditions that change seasonally and stratigraphically within the WWTS; therefore, it is classified as a
facultative water treatment system (EPA 2002, WDNR 2013).
Approximately 9 000 000 L or 9 000 m3 of wastewater is transferred annually to the lagoon. The primary
lagoon (E-Lake) is oval in shape that is about 200 by 300 m and varies in depth to a maximum of
approximately 3 metres below the discharge elevation. Earth Tech (2005b) reported a surface area of
about 4.5 ha and a volume of 55 000 m3 (Lagoon OMM, p 2).
Continuous unregulated flow out of E-Lake maintains treatment performance when measured against
seasonal decanting (Chouinard et al. 2014). Lagoon water discharges continuously to Wetland A and by
overland flow to Wetland B. Pond A outlets to Wetland B which in turn discharges by overland flow to
Pond B, the “mixing zone”. Pond B outlets to Wetland C and thence water discharges through the outlet
channel to the Mackenzie River. Pond A provides a dilution and buffering of the wastewater stream from
Wetland A and mitigates any issues attributable to temperature or low dissolved oxygen that could affect
fish or fish habitat of the Mackenzie River. Additionally, the axis of this abandoned fluvial channel, Pond
A, with its SW aspect and its elongated oval shape allow for wind movements to provide mixing and
oxygen transfer to the wastewater in Ponds B/C.
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3.2 Previous Studies

Figure 4. Map of Inlet, Ponds, Wetlands and Discharge of the Wastewater Treatment System.
Purple line illustrates hypothetical flow of wastewater through the system (Earth Tech 2005a). The red line
illustrates a likely flow coming off the base of the ridge and flowing directly to Pond B.

AECOM reported that no discharge was observed in the channel from Wetland A suggesting that the
discharge from the lagoon was exfiltrating to the ground and thus there was no net discharge from the
lagoon to the Mackenzie River. This effectively renders the first wetland as a large exfiltration field. This
absence of flow may suggest pond leakage to the groundwater and flows throughout the wastewater
treatment system should be monitored to establish pond leakage. Groundwater monitoring stations may
be warranted at upgradient and downgradient sites to establish background parameters and the effects of
the apparent percolation of water from the wastewater system. Dye-testing1 can be used to evaluate

1
Tracing dye is an EPA-approved and NSF-certified safe, non-toxic and biodegradable way to determine the
direction and rate of water flow in various systems. The water tracing dye dissolves rapidly in water, producing a
vivid, easy-to-see color used to trace their diffusion to identify dispersion patterns, rates of flow, discharge locations
and seepage areas. For opaque water, liquid yellowed or fuzzy with algae growth, the water tracing dye called
fluorescent red dye (rhodamine WT) can be used.
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wastewater flows through the system and indicate if the wastewater system is short-circuiting and
reducing the effectiveness of wastewater treatment.
AECOM (Johnson 2011) reported that groundwater testing is not a requirement of MACA owing to the
population of Tsiigehtchic less than 1 000; however, ENR (Clancy 2011 APR 28, p 3) clarified that the
MACA guideline also states that groundwater monitoring may not be required if there is a 5 metre thick
hydraulic barrier greater than 10-6 cm/sec (e.g. clay and/or continuous permafrost). This would require
thick deposits of: very fine sands and silts; or mixtures of sand, silt and clay; or, stratified clays. A shovel
hole and a bucket of water could demonstrate flow rate. If leakage is occurring and then groundwater
monitoring may be warranted.
3.3 Field Assessment 2016
Flow was readily observed from the E-Lake Lagoon into a partially exposed channel in Wetland A.
Earlier documentation of the Wastewater Treatment System indicated that wastewater flowed into Pond
A. Field investigation did not find evidence of this as this pond is at a higher elevation than the discharge
channel from Wetland A flowing into Pond B. Further site investigations and use of aniline tracer dye
could determine the flow path. Nevertheless, Pond A is a beaver-controlled pond that provides a dilution
and flushing effect to wastewater in Pond B. Given the presence of beaver and the absence of evidence to
the contrary, Pond A is assumed to be a fish-bearing lake.
Vegetation of the surrounding muskeg and wetlands are in good health and a brief field survey was
completed on 2016 July 29 (Table 2, Figure 5). The muskeg in the vicinity of E-Lake Lagoon is
dominated by sphagnum with Black Spruce, Dwarf Birch, Labrador Tea and Cloudberry in the
overstories. Wetland A varies in width from 15 to 30 m along its 200 m length. It is dominated by
sphagnum with Paper Birch, Dwarf Birch, Willow and Black Spruce in the overstories. The area between
the Mackenzie River shoreline and the wetlands and ponds is a river terrace dominated by an Alder /
Dogwood thicket with occasional willow nearer to the north edges of the wetlands and ponds.
Ponds B and C appear to be functioning as expected as the secondary treatment system of the WWTS.
The shoreline and aquatic vegetation are healthy and diverse (Figure 6). There are some floating algal
mats indicating zones of eutrophication; the pond colour was brown to yellow indicating normal lagoon
conditions of algae but low oxygen levels; and an oil-like sheen indicating the presence of anaerobic
bacteria was observed. A natural bacterial oil-like film is produced by bacteria when they attach
themselves to the water surface and sunlight bounces off the films, giving them an oily appearance.
Turquoise-blue may indicate presence of copper minerals, green and purple suggest sulphur and brown or
reddish-brown deposits indicates presence of iron
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Table 2. Vegetation survey at WWTS, 2016 JUL 29

Figure 5a. Along the south (inlet) shore there is a 3
to 5 m band of sedges and aquatic plants
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Figure 5c. SNP 1557-4, Wetland A at north end of ELake, 2016 JUL 30

Figure 5d. Wetland A: birch, alder, willow, black
spruce, muskeg, 2016 JUL 30

Figure 5e. Water flowing in channel of Wetland A
near signpost SNP 1557-4

Figure 5f. Discharge channel to Mackenzie River
2016 JUL 29

2016 JUL 30

Figure 5a to 5f. Photos of WWTS E-Lake Lagoon, Wetland A and Discharge to Mackenzie River.

Figure 6a. Pond A, beaver-controlled pond, not
connected to Wetland A; discharges to Wetland B
and Pond B.
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Figure 6c, 6d. Pond B, inlet with concentration of floating algal mats; shoreline of aquatic plants (scirpus,
juncus); alder and willow shrubs; 2016 JUL 29

Figure 6e, 6f. Pond B, concentrations of floating algal mats; 2016 JUL 29. Indicator of eutrophication; normal,
unless in excess.

Figure 6g. Pond B, anaerobic bacterial nitrogen
sheen..

Figure 6h. Colour enhanced image of Figure 6g to aid
viewing.

Figure 6a to 6h. Photos of Wastewater Treatment System Ponds A and B.
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3.4 Record Keeping and Evaluation
There is a potential for sewage lagoon failure (wall breach, overflow, seepage drainage) and this is
mitigated by frequent routine inspections. Daily and weekly inspections provide information on lagoon
performance (colour [dark green to pink], odour, plant health, algae) and lagoon integrity (elevation of
water, freeboard, shore erosion, any blockage of the outlet). Daily inspection and note taking about the
inlet area and lagoon surface; wildlife sightings; reporting as required and taking corrective actions as
appropriate.
Water samples (see Surveillance Network Program) provide data about wastewater treatment
performance (biological and microbiological). Operator hygiene is maintained with appropriate personal
protective equipment and thorough hand washing, especially before eating.
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3.5 Recommendation for the Wastewater Treatment System (WWTS) G99L3-004
SNP data shows that there is a high level of ammonia in the E-Lake Lagoon effluent (SNP 1557-4) but a
level substantially below the threshold of water quality by the time water is sampled at SNP 1557-5
(Table 19a, 19b). Thus, the Wastewater Treatment System (WWTS) appears to be functioning as intended
to provide a facultative natural wetland that provides sedimentation, filtration and conversion of nutrients
in the wastewater to water that can be discharged safely to the receiving environment. No
recommendations in its operation or management are suggested at this time.
3.5.1 Biological monitoring
Monitoring lagoon performance
During the open water conditions of May/June to October/November all the ponds should
be surveyed, at the same time as the SNP water sampling, to monitor pond depth,
vegetation and the extent of eutrophication.
This work can be completed by municipal employees and does not require sophisticated training.
Observation and systematic recording of pond water colour gives a good indication of performance of the
wastewater treatment system (Table 3.)
Table 3. Lagoon performance indicators

Benthic macroinvertebrate monitoring
In addition to the annual SNP data, periodic biological monitoring of vegetation and benthic invertebrates
using standardized protocols may indicate management of the ponds and wetlands to ensure adequate
performance of the natural wetlands to provide the sedimentation, filtration and nutrient conversion as
necessary. In particular, the biological monitoring may indicate that aeration may be desirable to promote
the growth of pond bacteria and algae to better metabolize organic particles and thus improve the quality
of the discharged water.
3.5.2 Hydraulic retention time
It may be helpful to determine the hydraulic retention time (volume of E-Lake divided by volume of
wastewater discharged per day) in Wetland A to Pond B/C to Wetland C which can be accomplished with
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the use of a tracer dye added at SNP 1557-4 and measured at points within the downstream components
WWTS to SNP 1557-5.
3.5.3 Sludge monitoring
The amount of freeboard and the accumulation of sludge in E-Lake Lagoon should be
monitored annually to determine if sludge is accumulating that may require dredging.
The depth of sediment and the amount of freeboard available at Ponds B and C should be monitored
annually. This can be as simple as recording depths using a measured stick from the side of a canoe.
Annual measurements (bathymetry) of basin depth and thickness of sludge in consultation with a
professional engineer with expertise in lagoon wastewater treatment may determine if sludge removal
may be warranted. Accumulated solids reduce the detention time of the pond and a thickness of > 45 cm
or where total suspended solids exceed allowable limits may signal a need for sludge removal. A sludge
removal and sludge handling plan will be required and permissions obtained from the regulatory bodies.
3.5.4 Signage at WWTS
Signage should be installed to discourage casual use of site by the public and to warn of a
public health hazard posed by the wastewater.
The June 2016 Inspection Report by ENR (Thibert-Leduc 2016b) drew attention to evidence of
trespassers. Signage to warn the public of risks arising from exposure to waterborne pathogens or site
hazards including the risk of drowning. If signage is not enough, then increased vigilance of the site may
be required such as patrols by by-law enforcement officers or motion detection surveillance that signals
an alert of the presence of trespassers.
3.5.2 Truck pad at wastewater chute
The June 2016 Inspection Report by ENR (Thibert-Leduc 2016b) drew attention to wheel ruts at the
wastewater delivery chute at the E-Lake Lagoon (Figure 7).
Recommendation: that the vehicle and operator area of discharge pad be improved with a
granular base sufficient for full length of vehicle and install wheel stop berm.
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Figure 7. Recommend remediation of access to Wastewater Discharge Chute.
Upper. Adapted from Figure 3 from the ENR report (Thibert-Leduc 2016b) that shows the areas of vehicle
rutting.
Lower: Details to retrofit the vehicle and operator area of discharge pad with a granular base sufficient for full
length of vehicle and install wheel stop berm.
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3.6 Factsheet on wastewater management
Construction, maintenance, operation and decommissioning of facilities that produce and release wastewater that
may contain biological or chemical contaminants or that may be of significantly different temperature from the
receiving environment. Examples include residential, industrial, or municipal discharges.

Wastewater management effects
Pathways of Effects diagrams have been developed by Fisheries and Oceans Canada as a tool to communicate
potential effects of development proposals on fish and fish habitat and to describe activities and stressors on the
receiving environment.

Change in dissolved oxygen:
Adequate concentrations of oxygen dissolved in water are necessary for the life of fish and other aquatic organisms.
Dissolved oxygen is affected by a number of different factors, including temperature, biological activity, and
turbulence.

Change in nutrient concentrations
Some activities may cause an increase in nutrifying elements such as nitrogen and phosphorus and mineral
compounds such as ammonia, nitrates, nitrites, orthophosphates. This leads to 'eutrophication', thick growths of
aquatic plants (especially algae) that block light needed by aquatic vegetation, either by clouding the water column
or coating the vegetation itself. When the algae die, they settle to the bottom and are consumed by bacteria during
the decomposition process. This process consumes oxygen, depleting it from bottom waters. The resulting low
dissolved oxygen concentrations drive fish from their preferred habitat and can cause other organisms to die.

Pathogens, disease vectors, exotics
Wastewater management sites can be a mechanism to introduce and transport pathogens and other contaminants into
the water system.

Change in water temperature
Water temperature directly affects many of the physical, biological, and chemical characteristics of a waterway. In
elevated temperatures, many coldwater fish, such as trout and salmon, could experience reduced reproductive
activity or direct mortality, including egg mortality. High temperatures also encourage the microbial breakdown of
organic matter, leading to a depletion of dissolved oxygen in the water body.

Change in migration patterns
Dams may affect fish populations by preventing normal migration between feeding, rearing, and spawning areas and
excessive flow and high water velocities can create migration barriers.

Change in contaminant concentrations
An increase in concentrations of toxins and pollutants in sediments and waters can breach the range of chemical
parameters that support healthy aquatic communities, seriously affecting fish and fish habitat. The ecological effects
can range from direct fatality to organisms, alteration of the ecosystem structure through changes in the abundance,
composition, and diversity of communities and habitats, and persistence and progressive accumulation in sediments
or biological tissues (bioaccumulation, biomagnification). Deformities, alterations in growth, reproductive success,
and competitive abilities can result.

Source: DFO 2010. <http://www.dfo-mpo.gc.ca/pnw-ppe/pathways-sequences/wastewater-eauxeng.html>
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Operation & Maintenance Plan Template – Wastewater (Sewage) Treatment System (WWTS)
General Questions – All System Types
If you have any questions about this document, please contact your regional Manager of Community
Infrastructure Planning.
1. Site Description

Definitions:
• Mechanical Plant: a constructed system with mechanical parts such as tanks, pumps, blowers,
screens, and grinders.
• Natural Lake Lagoon: a natural lake being used as a lagoon, including lakes with minor
modifications or added control structures.
• 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 all lined lagoons.
• Exfiltration System: a pit, trench, or lagoon that is designed to allow effluent to seep
continuously through gravel, sand, or another material.
Identify the type of treatment system. Note that each type of system requires a separate additional
document to be completed. Schedules A through D have questions specific to each system type.

Where is the wastewater treatment system (WWTS) located?
Community:

Tsiigehtchic Charter Community

Latitude:

67° 26' 39" N

Longitude:

133° 43' 31" W

Which coordinate system was used for these coordinates?
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✔

Map to include scale, north arrow, roads/access, and location of groundwater monitoring wells.
Date of Commissioning of WWTS: 1980

yyyy/mm/dd (if date is unknown, estimate year)

What are the ground conditions relating to permafrost in and around the community in which the WWTS
is located?
Definitions:
• Permafrost – Ground that stays frozen through the summer. There is a surface layer that thaws,
but underneath the ground stays frozen. (There are other definitions, but for the following
question, use this one.)
• Continuous permafrost – There is permafrost everywhere in the area.
• Discontinuous permafrost – (a) There is permafrost but some areas thaw in the summer, or (b)
there are some patches of permafrost, but most of the ground thaws in the summer.

2. WWTS Staff
Provide the name, contact information, and role for each staff member.
Name

Phone

Email

Herbert Andre

867 953 3521

waterplant@tsiigehtchic.ca

Role/Responsibilities
Wastewater Treatment System Operator

Name

Phone

Email

Bobby Jean VanLoon

867 953 3009

foreman@tsiigehtchic.ca

Role/Responsibilities
Vacuum Sewage Truck Driver

Name

Phone

Email

Darren Blake

867 953 3009

foreman@tsiigehtchic.ca

Role/Responsibilities
Vacuum Sewage Truck Driver
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3. Security and Control

How is public access to the system controlled? (Check all that apply.)
✔

Is the following signage posted at the WWTS? (Check all that apply.)
✔
✔

✔

4. Wastewater Generation and Conveyance

Is wastewater collection done with trucks, or a sanitary sewer system (either underground pipes or
utilidor)?

If both a sanitary sewer and trucks are used, please answer both sets of questions below.
For sanitary sewer systems, attach a map indicating locations of lift stations and force mains including
design flow rates and control points (valves).

Annual volume of wastewater collected in piped system:
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For trucked systems, provide the following information:
Describe the group responsible for the collection and transport of wastewater to the WWTS (e.g.,
community staff, private contractor) and scope of service (e.g., vehicles, equipment, fuel etc.):
community staff; vacuum sewage haulage truck; diesel fuel

How many days per week is wastewater collection done?

5

days per week

Number of wastewater trucks available:

2

Truck(s)

Wastewater truck volume:

12 500

Litres

Number of truckloads delivered to lagoon per week:

20

trips per week

Annual volume collected by all trucks (if known):

5 500

m³/year

Are honeybags accepted at the WWTS?

If yes,
Estimated annual volume of honeybags:

m³/year

Where are honeybags stored/disposed of?
segregated cells at Solid Waste Facility

How are hazardous wastes and other unacceptable substances kept out of the WWTS?
no controls; signage and community awareness of HZW storage at SWF and municipal garage

5. Influent Wastewater Quality

Influent wastewater quality refers to the composition of the raw wastewater to be treated at the WWTS.
Are water quality results available for influent (raw) wastewater quality?

If no, skip this section.
If yes, attach the results of the sampling program.
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6. System Capacity and Design Data
Indicate the Design Flows for which the system was designed. If this is an existing system and design
information (such as an engineering report) is not available, skip this question.
Monthly design flow:

m³

Annual (yearly) design flow:

55 000

m³

Indicate the Effluent Quality Criteria for which the system was designed. Add any additional criteria listed
in the water license for the system. Skip any that don’t apply. If this is an existing system and design
information (such as an engineering report) is not available, skip this question.
pH:

6 to 9

Biochemical Oxygen Demand (BOD5):

120

Carbonaceous Biochemical Oxygen Demand (CBOD):

mg/L
mg/L

Total Suspended Solids (TSS):

180

mg/L

Oil and Grease:

not visible

mg/L

Fecal Coliforms:

10E6

CFU/100 ml

Ammonia-N (NH3-N):

9

mg/L

Phosphorus:

15

mg/L

Acute Toxicity - Rainbow Trout

% survival

Acute Toxicity - Daphnia magna

% survival

Additional criteria from water license:

7. Effluent Discharge

Is treated wastewater discharged/decanted at specific times (seasonal), or does it flow all the time except
when frozen (continuous)?
If Seasonal, indicate the duration of discharge (or decant):
Days

OR

Weeks
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What time of year is seasonal discharge typically done?

Indicate the average discharge flow rate:

m³/day

Indicate which of the following activities are done. Your water licence will specify which requirements
apply to your system. Check all that apply.

Where is the treated wastewater discharged?

If discharged to surface water, provide the following information:
Name of waterbody: natural outflow E-Lake through wetlands and ponds to Mackenzie River
Average annual flow rate of waterbody (if known):

m³/sec

Attach water quality data for the waterbody upstream of the discharge point, if available.

If discharged to a natural wetland, provide as much of the following information as possible. If this is an
existing system and design information (such as an engineering report) is not available, skip any that are
unknown.
Average annual discharge flow rate out of the wetland system:
Wetland Area: 2.25
Wetland Length: 240
Wetland Operating Depth: 0.3

hectares
m
m
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List the types of plants in the wetland:
Black Spruce (Picea mariana), Paper Birch (Betula papyrifera), Dwarf Birch (Betula pumila),
Alder (Alnus ), Willow (Salix spp.), Dogwood (Cornus canadensis), Labrador Tea (Ledum groenl

Estimated Hydraulic Loading Rate:

cm/day

Estimated Hydraulic Retention Time: 5

days

8. Sludge Management

Has sludge from the treatment system ever been removed for disposal?

How frequently is the sludge level checked?

How often is sludge removal done?
Every

years.

Estimated annual sludge production:

m³

Briefly explain how sludge removal is done.

How is the sludge disposed of?

Identify/name and describe the location or facility where the sludge is disposed of.
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9. Surface Water Management
Are there perimeter ditches surrounding the site to manage run-on?

Is the site constructed with positive site drainage (minimum 1%) to minimize ponding?

What is the distance to the nearest fish-bearing water body (lake, river, etc.)? 600

m

10. Record-Keeping

The following are record keeping requirements related to O&M of the Wastewater Treatment System and
should be filed as an annual report with the MVLWB no later than the date stipulated in the water license
for the previous year. The annual report should include the following:
•

Monthly and annual quantities of all wastewater discharged to wastewater treatment system,
reported in cubic metres.
How and where is this recorded? Monthly Summary Report prepared by
Where are these records kept?

•

Tsiigehtchic Community office

A summary of volumes of effluent discharge to the environment.
How and where is this recorded? Monthly Summary Report prepared by
Where are these records kept?

•

Tsiigehtchic Community office

A summary of volume of sludge removed from the system.
How and where is this recorded?
Where are these records kept?

•

A summary of modifications and/or major maintenance work carried out on the wastewater
treatment system, including all associated structures. Check your water licence for specific
requirements regarding modifications.
How and where is this recorded?
Where are these records kept?

•

A list of spills and unauthorized discharges.
How and where is this recorded?
Where are these records kept?
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•

A summary of any closure and reclamation work completed during the year and outline of any
work anticipated for the next year.
How and where is this recorded?
Where are these records kept?

•

A summary of any studies requested by the MVLWB that relate to waste disposal or reclamation,
and a brief description of any future studies planned.
How and where is this recorded?
Where are these records kept?

•

An outline of any spill training and communication exercises carried out.
How and where is this recorded?
Where are these records kept?

Are records of repairs kept?
Are records of upgrades kept?

. Wate Quality Mo ito i g
The “fi al dis ha ge poi t” is the point where the treated wastewater leaves the treatment system and
enters the environment. What type of final discharge point does the WWTS have? (Choose one.) Note this
is at the end of the treatment system, which may be different from the lagoon decant point.
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What are the coordinates of the final discharge point?
Latitude:

67° 27' 00" N

Longitude:

133° 43' 00" W

Which coordinate system was used for these coordinates?

The “ e ei i g e i o e t” is the environment or area where the treated wastewater ends up after
passing through the entire treatment system. What is the receiving environment located after the final
discharge point? (Choose one.)

(i.e. water goes directly from the treatment system to the ocean, with nothing else in between)
(that is not part of the treatment system)

(e.g. a field)

Name of waterbody or area, if applicable: Mackenzie River
If the receiving environment is water (river/stream/lake/pond/ocean or similar), estimate the size of the
waterbody: 475 000 sq km
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What types of plants or trees are in the receiving environment? (Choose all that apply.)
✔

Wildflowers

✔

Aquatic plants
Horsetails

(e.g. Butterwort, Cloudberry, Common Plantain, Common Yarrow, Fireweed, Indian
Paintbrush, Mountain Avens, Prickly Saxifrage, Red Baneberry, Silverweed,
Twinflower, Wild Mint, Yellow Lady's Slipper)
(e.g. Cat-tail, Duckweed, Rat Root, Water-arum, Yellow Pond-lily)

(e.g. Common Horsetail)

✔

Sedges

✔

Shrubs (e.g. Black Currant, Bog Rosemary, Crowberry, Ground Juniper, Labrador Tea, Mountain
Cranberry and Kinnikinnick, Prickly Wild Rose, Silverberry, Soapberry, Willow)

✔

Trees (e.g. Black Spruce and White Spruce, Jack Pine, Paper Birch and Dwarf Birch, Tamarack,
Trembling Aspen and Balsam Poplar)
Other (specify):

(e.g. Cotton-grass)

Has a study or sampling program been done to determine a kg ou d ate uality at the final
discharge point (i.e. a study of the water in the environment before the WWTS started discharging there,
or at a distance from the discharge point)?

If yes, provide the following information on the study.
Title of document:
Mackenzie River DataStream <http://www.mackenziedatastream.org/>

Name of company or person who did the study:
Environment and Natural Resources - GNWT

Date study was completed (yyyy/mm/dd):
2013

Attach the results of the study if available.
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Has a study or sampling program been done to assess efflue t uality at the final discharge point (i.e. a
study or sampling of the water coming out the end of the treatment system)?

If yes, provide the following information on the study.
Title of document:
Surveillance Network Program for Water Licence G99L3-004

Name of company or person who did the study:

Date study was completed (yyyy/mm/dd):
on-going

Attach the results of the study if available.

1 . Additional Information Required

For Mechanical Plants, complete and attach Schedule A.
For Natural Lake Lagoons, complete and attach Schedule B.
For Engineered Lagoons, complete and attach Schedule C.
For Exfiltration Systems, complete and attach Schedule D.
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Operation & Maintenance Plan Template – Wastewater Treatment System (WWTS)
Schedule B – Natural Lake Lagoons
Complete this document for Natural Lake Lagoons only.
If you have any questions about this document, please contact your regional Manager of Community
Infrastructure Planning.
1. Site Description
Community:

Tsiigehtchic Charter Community

2. System Design
Attach one of the following drawing options with the documents you are submitting. As-built drawings are
preferred, if available. All drawings are required to have scales and north arrows (for plan views).
Indicate what type of drawings are attached:
with NAPEG.

3. Treatment System
Attach simple schematics showing the individual units/cells/ponds and flow sequence (e.g., process flow
diagram, hydraulic profile of the lagoons or exfiltration system). If engineered drawings are not available,
provide a sketch or label the components on an air photo. Show which direction the wastewater flows.
✔

Provide the following data from the engineering design of the treatment system. If this is an existing
system and design information (such as an engineering report) is not available, provide the lagoon
dimensions and any other information you have, and skip the rest.
Lake Lagoon Dimensions:
Length:

300

m

Width:

180

m

Maximum Depth:

3

m (if known)
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Note: If you have measurements in feet,
multiply by 0.305 to get meters.
e.g. 20 ft x 0.305 = 6.1 m

Tsiigehtchic Charter Community

Lake Lagoon Area:

5.6

hectares

Liquid Operating Depth:

3

m (total depth minus freeboard and sludge allowance)

Freeboard Depth for structures:

m (if applicable; normally applies to berms, dykes, and
other control structures)

Design Sludge Depth Allowance:

m

Lake Lagoon Active Volume:

62,832

m³

Note: If you know the volume in cubic
feet, multiply by 0.028 to get cubic
meters.
3
3
e.g. 4500 ft x 0.028 = 126 m

Peak flow rate out of lake:

L/sec (the fastest flow rate of the year, measured at the
point where water leaves the lake lagoon)

Hydraulic Retention Time:

days (amount of time that wastewater will stay in the
lagoon, based on the lagoon volume and the flow rate)

Are flow control structures used in the lagoon system?
If yes, identify type, quantity and purpose of control structure (inlet, interconnection of cells, cell
drain/discharge etc.) (Check all that apply.)

Quantity:
Purpose of structure:

Quantity:
Purpose of structure:

Specify control structure:
Quantity:
Purpose of structure:

Page 2 of 5

Tsiigehtchic Charter Community

4. Wastewater Treatment System O&M
The following provides a list of typical operation, maintenance and monitoring activities applicable to a
water license. Refer to the Additional Plans document to outline SNP monitoring.

Monitoring of the colour of
the liquid in the lagoon as an
indication of performance.
Monitoring of water levels to
ensure the minimum
freeboard limit of 1 m on
constructed berms, dykes,
and dams (or as approved by
the Board) is maintained.
Removal of floating debris,
algae and plant growth.
Inspection of dams, dykes,
berms and liners for damage
by animals, vegetation growth
or erosion.
Measurement of sludge
levels.
Removal and disposal of
accumulated sludge.
Inspection of inlet,
interconnecting valves, outlet
and truck discharge structures
for damage, blockage,
settlement or erosion.
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Other
(specify)

Annually

Monthly

Weekly

Daily

Never

Indicate the frequency of each of the following activities at the facility.

Tsiigehtchic Charter Community

Monitoring for damage to
fencing/signage and gate.
Monitoring damage to
monitoring wells.
Monitoring damage to traffic
barriers.
Inspection, grading and
reshaping of access road and
truck pad.
Monitoring and clearing of
drainage ditches and culverts
(if applicable).
Other monitoring activities:

5. Closure and Reclamation Plan and Post-Closure Monitoring Plan

If not already submitted, a Closure and Reclamation (C&R) Plan shall be submitted when required by the
MVLWB (typically required at least six months prior to closure).
The C&R Plan shall include, but not be limited to, the following details:
• An implementation schedule;
• Contaminated site remediation;
• Hazardous waste management;
• Leachate prevention;
• Maps delineating all disturbed areas, borrow material locations, and site facilities;
• Consideration of altered drainage patterns;
• Type and source of cover materials; and
• Future area use.
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Additional considerations shall include:
• Any and all structures to be reused if possible, otherwise proper disposal shall be ensured;
• Equipment that is not required during the C&R phase shall be removed from site; and
• Signage shall be placed at the entrance that indicates that closure and reclamation are in progress
and the facility is no longer accepting waste. Alternative locations for waste disposal shall be
provided.
Post-Closure Monitoring will take place until one or more of the following conditions apply:
• It can be demonstrated that the site is no longer releasing contaminants; or
• It can be demonstrated that the site has reached an equilibrium state in which contaminant
release poses no unacceptable risk to the environment.
Post-Closure Monitoring shall include, but not be limited, to:
Monthly
•

Site Inspection

Seasonally
•
•

Sludge sampling and analysis
Monitor vegetation and
reseed as necessary

Annually
•
•
•
•
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SNP sampling and analysis
Monitor settling and fill in
low areas
Monitor and repair drainage
pathways
Submit inspection reports to
MVLWB regarding matters of
concern

T h e M a c k e n z i e Va l l e y L a n d a n d Wa t e r B o a r d

www.mvlwb.com
Box 2130
7th Floor - 4922 48th Street
Yellowknife, NT X1A 2P6
Phone: (867) 669-0506
Fax: (867) 873-6610

Operation and Maintenance Plan Templates for Municipal Water Licences

