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Preface
Under the Waters Act (WA) and Section 5 (2) (g) of the Waters Regulations (WR) all
applicants where the undertaking involves the handling or storage of petroleum products
or hazardous materials, must prepare (i) a plan for the safe handling, storage and disposal
thereof, and (ii) a contingency plan for their containment and for the clean-up thereof in
the event of a spill.
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1.
1.1.

Introduction and Project Details

General

This Spill Contingency Plan provides for the prompt and coordinated response of the
Hamlet of Tuktoyaktuk located at 69° 27' N and 133° 02' W.
Contact information:
P.O. Box 120, Tuktoyaktuk, NT X0E 1C0
Phone: 867-977-2286
Fax: 867-977-2110
Email: tuksao@northwestel.net
Attention:

1.2.

Grant Scott, SAO

Effective date

The effective date of this Spill Contingency plan is September 15, 2015.

1.3.

Distribution list

This plan and the most recent revisions have been distributed to:
Table 1.1: Distribution list
Organization
Environment CanadaEnvironmental Protection

Title
Michael Bell/Regional
Director, Prairie and
Northern Region
Phone: (780) 951-8887

Fisheries and Ocean Canada Ellen Lea/Fisheries
Management Biologist
Phone: (867) 777-7503
Government of NWTEnvironmental Protection
Division

Harvey Gaukel/Manager
Phone: (867) 920-3329

Government of NWTMACA

David Reid/Regional
Superintendent
Phone: (867) 777-7120

Hamlet of Tuktoyaktuk

Grant Scott/SAO
Phone: (867)777-2286

Government of the NWT –
Lands Division - Inuvik

Conrad Baetz/Regional
Superintendent
Phone: (867) 777-8901
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Organization
Government of the NWT –
ENR - Water Resources

Title
Philippe ThibertLeduc/Water Resource
Officer
Phone: (867) 678-6676

Inuvialuit Water Board
(IWB)

Mardy Semmler/Executive
Director
Phone: (867) 678-8609

1.4.

Purpose and scope

The purpose of this plan is to outline response actions for potential spills. The plan
identifies key response personnel and their roles and responsibilities in the event of a
spill, as well as the equipment and other resources available to respond to a spill. It
details spill response procedures that will minimize potential health and safety hazards,
environmental damage, and clean-up requirements. The plan has been prepared to ensure
quick access to all the information required in responding to a spill.

1.5.

Environmental policy

Not available
1.6.

Sites descriptions

The Hamlet of Tuktoyaktuk (or Tuktuujaartuq, “looks like a caribou”) is located on
Kugmallit Bay near the Mackenzie River Delta. Tuktoyaktuk is accessible by plane, or
seasonally by ice-road. The 137 kilometre (km) all season Inuvik-Tuktoyaktuk Highway
(ITH) is currently under construction and is scheduled for completion in 2017-2018.
Tuktoyaktuk is the most northern community on Canada’s mainland. Prior to 1900, the
area was home to many Inuit whalers, but this original population was badly hit by years
of influenza epidemics brought by American whalers. Eventually Alaskan Dene people
and inhabitants of Herschel Island settled in the area. A Hudson’s Bay trading post was
built in 1928, and in the 1950s Tuktoyaktuk became a supply base for the Cold War
DEW Line. Today, many community residents work in oil and gas, and transportation
(i.e., Inuvik-Tuk Highway), support local tourism and Arctic research, or practice
traditional economic activities such as hunting and trapping.
Table 2-1 below presents a brief profile of the community including size, terrain, climate
and socio-economic characteristics.
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Table 1-2.

Profile of Tuktoyaktuk

Category
Location:
Population:
Residences:
Proximity:
Weather:

Description
69° 27' N and 133° 02' W
962 (2014 NWT Bureau of Statistics)
265 (2014 NWT Bureau of Statistics)
137 km north of Inuvik, 1130 km northwest of Yellowknife
Annual Daily Average = -10.2°C
July Daily Average = 11.0°C and January Daily Average = -26.6°C
(Canadian Climate Normals 1981-2010)
7.49 cm of rainfall and 10.31 cm of snowfall annually
Surrounding vegetation consists of moss, peat, grasses, lichens, and small bushes of willow and
Labrador Tea. Small flowering plants are common in summer (GNWT, 1982).
Accessible by air year-round, or by ice road from Inuvik or Aklavik in winter. All season road
from Inuvik to Tuktoyaktuk is expected to be completed in 2017/18 winter season.
Major industries include transportation, petroleum exploration, tourism and traditional trapping
and hunting
Public School, Health Centre, RCMP Station, etc.
Terrain around Tuk is flat, barren tundra dotted with shallow lakes and pingos. Permafrost is
continuous, with an active layer generally less than 0.5 m. The peninsula under the community
is coarse sand, silt, clay and gravel with interbedded ice lenses, formed from erosion material.

Precipitation:
Vegetation:
Transportation:
Economy:
Services:
Geology/Terrain:

1.7.

Identification of special areas that can potentially be impacted

Sensitive Locations
Hamlet Water Supply – 69° 26' 15" N, 133° 1' 40" W
Landfill - 69° 25' 15" N, 133° 1' 29" W
Wastewater Discharge location - 69° 24' 0" N, 133° 2' 55" W

1.8.

Hazardous materials stored on site

Table 1.3: List of hazardous materials stored on-site, type of storage container, the
normal and maximum storage quantities, and storage locations.
Material
Storage
Average
Maximum
Storage location
container
on-site
on-site
and uses
Automotive
On pallets in
15
30
Municipal yard –
Batteries
cold storage
store and transfer
warehouse
Used Oil
1000 liter
1
1
Municipal yard –
containers
burned in waste
oil furnace

1.9.

Preventive measures

This section provides an overview of Tuktoyaktuk’s water supply and waste disposal
systems and their built in preventative measures. Figure 1-1 shows the locations of the
water and waste management infrastructure described below.
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1.1.

Water Supply

The Hamlet’s potable water supply system consists of the following elements:





Seasonal raw water supply from Kudlak Lake
Raw water storage reservoir
Water treatment facility and truckfill station
Trucked water delivery

1.1.1.

Seasonal Raw Water Supply

Tuktoyaktuk’s raw water comes from Kudlak Lake, a shallow lake located approximately
5.5 km east of the community centre and 4.5 km east of the raw water reservoir.
Tuktoyaktuk's raw supply water is of good chemical quality for domestic use. The water
is clear, moderately hard, well buffered, slightly alkaline, and has a moderate amount of
dissolved solids.
In winter, the lake freezes deep enough that obtaining water from the lake is difficult and
water quality is poor. The Hamlet uses a raw water storage reservoir to hold water for
use during winter months.
The community obtains water from the lake via a high-density polyethylene pipeline.
This intake line is partially submerged under Tuktoyaktuk Harbour and runs along the
ground surface for the overland distance to the raw water reservoir. The intake line was
replaced in October 2006 with a new 200 millimetre (mm; 8”) diameter pipe after the old
100 mm diameter pipeline broke in the summer of 2006.
The water pumphouse at Kudlak Lake was relocated south of the previous location in
April 2007.

1.1.2.

Water Storage Reservoir

The water reservoir, built in 1984, is an earth structure with a capacity of approximately
90,300 cubic metres (m³). The reservoir characteristics are presented in Table 3-1 below.
Table 1-4.

Tuktoyaktuk Water Reservoir Characteristics

Characteristic
Maximum Reservoir Capacity
Usable Volume Under Ice
Maximum Water Depth
Design Ice Thickness
Dead Storage Depth
Freeboard
Full Reservoir Water Surface Dimension
Inside Slope
Liner

Description
94,300 m³
53,100 m³
7.0 m
2.1 m
0.5 m
1.3 m
102 m in diameter
4:1
0.8 mm CPE with sand cover

The design capacity of the water reservoir is equivalent to consumption by 1,900
community residents and 250 camp residents.
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Supply
Lake
Fireh
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Northern
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water reservoir (Kudluk)

Landfil
l

Sewage Lagoon
Figure 1-1.

Facility Locations

The raw water storage reservoir is filled to capacity in the late summer of each year. This
filling procedure usually takes about a week of continuous pumping of water from
Kudlak Lake.

1.1.3.

Water Treatment and Truckfill Station

Prior to 2009, water was treated by chlorinating with calcium hypochlorite (powdered
form of chlorine) during truckfill.
A new water treatment plant and truckfill station was constructed in 2009 by Corix Water
Systems. The new water treatment process includes 50 micron cartridge filters, a
pressure filter, UV reactors applying a 40 mJ/cm2 dose, and a chlorine contact chamber.
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1.1.4.

Distribution

Water is distributed throughout the community using water trucks operated by a private
contractor. Two trucks operate seven days per week, filling individual building water
tanks. Most of the existing houses have small tanks that are filled daily. Each truck has a
capacity of 15, 890 litres (L.) Water deliveries are metered at the truck.

1.2.

Sanitary Sewage Facility

Tuktoyaktuk’s sewage is collected using trucked pumpout services. The sewage is
treated at a sewage lagoon, which is located approximately 3.9 km due south of the
Airport Terminal Building.

1.2.1.

Trucked Sewage Pumpout

Sewage is collected by a local contractor using 15,890 L vacuum trucks. Two trucks
operate seven days per week. The sewage is transferred from holding tanks in each
building to a retention lagoon approximately 5 km south of the community via an allweather gravel road.

1.2.2.

Lagoon Access Road and Sewage Truck Discharge Area

The access road to the sewage lagoon is an all-weather gravel road which exits the
Reindeer Point subdivision access road. The access road leads to the truck discharge area
at the north end of the lagoon. A seasonal access road extends to the south end of the
lagoon.
The truck discharge area consists of a gravel area with two gravel ramps leading to a steel
chute and pipe system for the discharge from the vacuum trucks. The vacuum trucks
discharge by elevating the tank at the front end of the truck, and opening a valve at the
back of the truck.
The dispersion structures at the sewage lagoon consist of a timber retaining wall and a
metal ramp from the base of the retaining wall into the lagoon. The metal ramp provides
a means of effluent dispersion into the lagoon and provides erosion protection to the
retaining wall.

1.2.3.

Sewage Lagoon

The Hamlet’s sewage lagoon is located approximately 5.8 km due south from the Hamlet
Office, or 3.9 km south of the Airport Terminal Building, and 1.5 km southwest of the
Reindeer Point subdivision.
The sewage retention lagoon provides 365-day retention to treat the sanitary sewage
generated by the community. This is a secondary sewage treatment facility. The facility
is a 5.9 hectare natural lake that has been modified with a perimeter berm at the south
edge to provide the necessary retention capacity. The lagoon has sufficient capacity for a
population of 1,900 community residents and 250 camp residents, assuming only
domestic use.
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1.2.4.

Lagoon Effluent Discharge

The sewage lagoon is discharged in the early fall of each year to a saltwater inlet. Fall
discharge ensures that the sewage receives the maximum possible natural aerobic
treatment within the lagoon provided by sunlight, warm temperatures, and wind in the
summer.
The seasonal discharge point is located on the constructed berm at the south edge of the
lagoon, 3.0 km directly southeast from the open ocean of Kugmallit Bay and
approximately 6.5 km from the ocean by way of the inlet channels. Discharge is
accomplished by pumping effluent over the berm.
Over the recent water licence term, the Hamlet has collected samples from the sewage
lagoon (SNP 0714-2) and the run-off lagoon at the landfill (SNP 0714-3) during summer
and fall months. Data is available from Taiga labs for the number of samples shown in
Table 3-2.
Table 1-5.

Lagoon Effluent Sampling Summary

SNP Sampling Location
0714-2 (Sewage Lagoon)
0714-3 (Runoff Lagoon at Landfill)

Number of Samples with Available Data
2005
2006
2007
6
2
4
1
3
1

2008
1
0

The following tables show the average sample results for the sewage lagoon and solid
waste lagoon, along with the operating parameter requirements of the Hamlet’s Water
Licence.
Table 1-6.

Results of Sewage Lagoon Effluent Sampling

Parameter
BOD5
TSS
pH
Oil / Grease Sheen
Fecal Coliforms

Table 1-7.

Units
mg/L
mg/L

CFU/100mL

Licence Requirement
120 (MAC)
180 (MAC)
6 to 9
None visible
No requirements

Average Sample Result
28
92
7.93
None visible
11000

Results of Solid Waste Run-off Lagoon Effluent Sampling

Parameter
BOD5
TSS
Polychlorinated Biphenyls
(PCBs)
pH
Fecal Coliforms
Cadmium
Cobalt
Chromium
Copper
Iron
Mercury

Units
mg/L
mg/L
μg/L

CFU/100mL
μg/L
μg/L
μg/L
μg/L
μg/L
μg/L

Licence Requirement
120 (MAC)
180 (MAC)
25 (MAC)

Sample Result (2012)
10
6
<0.1
8.36
55
<0.05
<0.01
0.8
<0.02
391
<0.01
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Manganese
Nickel
Lead
Zinc

1.3.

μg/L
μg/L
μg/L
μg/L

7.4
2.2
<0.01
6.6

Solid Waste Facility

Tuktoyaktuk’s solid waste is collected by truck and transported to the solid waste landfill,
approximately 3 km south of the Hamlet. The landfill site consists of the following
components:






Perimeter fence and access roads to landfill areas
Active municipal waste disposal area (east area)
Bulky waste disposal area (south area)
Remediated disposal areas
On-site drainage retention system

1.3.1.

Solid Waste Collection and Site Access

Solid waste collection is done by truck under contract to the Hamlet. Collection currently
involves two trucks operating seven days per week.
The Solid Waste Disposal site is accessed from a gate along the all-weather road to
Reindeer Point. This entrance provides access to the bulky waste area, the hazardous
waste storage area, and storage shed for the Hamlet’s caterpillar tractor. The gate is
normally closed to provide security for the caterpillar tractor.
The landfill site is surrounded by a 1200 metre (m) perimeter fence on the inland side of
the site. The ocean-facing side of the landfill, to the west, is not fenced.

1.3.2.

Solid Waste Disposal Facility

The Tuktoyaktuk Solid Waste Disposal site is a large fenced-in facility, approximately 3
km south of the Hamlet. It has been in operation since the early 1970s as a replacement
to the dump formerly located at the end of the community airstrip. The facility covers an
area of approximately 20 hectares, but not all of the area is currently in use.
The municipal waste area occupies an area approximately 70 m wide and 50 m long.
There are designated areas for separation of municipal solid waste, metal, white goods,
and tires. Hazardous waste is stored at the municipal yard. The municipal waste area is
used by both the community and the local industries with no direct fee charged. Access
to the site is not controlled and the site is not manned.
The Hamlet was operating a bulky metal waste area approximately 100 m wide by 100 m
long. This area was remediated with complete cover in 2004.
Several old landfill areas were remediated in the north, southwest and east portions of the
landfill site. These areas have been covered, and have limited vegetative cover in the
north and southwest areas and substantial vegetative cover in the east area.
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The existing landfill is scheduled to cease operation and is a listed priority site of the
Government of Northwest Territories (GNWT) and Aboriginal and Northern
Development Canada (AANDC) for closure. A new landfill site located approximately
17 km southwest of the community has been designed and approved and construction
was initiated in 2015. As of this writing, Phase 1, including a landfill cell and access
road to the site, has been completed. Phase 2, including fencing, gate, and buildings is
underway. Final operations will be contingent upon receipt of final permission for direct
access to the new ITH.

1.3.3.

Solid Waste Disposal Facility On-site Drainage Retention and Control
Berm

Most of the surface area of the Solid Waste Disposal facility is covered by a lagoon
containing surface runoff from the landfill. The surface runoff lagoon is retained by a
250 m long gravel and clay berm on the eastern edge of the landfill site.
The berm does not have any discharge control structure, so water that accumulates from
spring melt and rain is pumped over the berm into the ocean periodically. The perimeter
berm also prevents the ingress of the ocean.

1.3.4.

Water Pollution

The pollution factors associated with the landfill include surface water pollution, and
subsurface water pollution. Surface water pollution is a concern which is managed with
the on-site runoff collection within the landfill area.

1.4.
1.4.1.

Maps
Building, Roads, Airstrips and water Bodies

1.4.2.
Municipal yard / Municipal fuel storage - Storage Locations
of each Hazardous Material and Spill Kit
1.4.3.

Water plant - Municipal fuel tanks - Probable Spill Location
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2.

Response Organization

The Hamlet of Tuktoyaktuk has established procedures in the event of a spill.

2.1.

Process for Staff response to media and public inquiries (Spill
Response Responsibilities)

The following is a primary list of contacts for spill response.
Organization
Northwest Territories 24 Hour Spill Report Line
NWT Water Board
GNWT Environment Protection, Inuvik (ENRP)
GNWT Environment & Natural Resources, Inuvik
Inuvialuit Land Administration (Env. Mgmt.)

2.2.

Contact
Mardy Semmler
Philippe Thibert-Leduc
Stephen Charlie
Shawna Wilson

Phone Number
867-920-8130
867-678-2942
867-678-6676
867-678-6690
867-977-7100

Spill Reporting Procedures

All spills regardless of quantity will be reported to the Hamlet Management, GNWT
Environment Protection Inspector and the NWT/NU Spill Line where the release:





Is near or into a water body
Is near or into a designated sensitive environment or sensitive wildlife habitat
Poses an imminent threat to human health or safety; or
Poses an imminent threat to a listed species at risk or its critical habitat

If applicable a detailed report including GPS location must be submitted to the GNWT
Environment Protection Inspector no later than 30 days after the initial report for any
occurrence.
The NT/NU Spill Report Form is provided in Appendix A and will be kept with a copy of
the Spill Response Plan at all areas where potentially harmful substances or fuel are
stored or transferred and extra copies will be available with the Hamlet Management.











2.3.
Initial Spill Response Actions
Ensure safety of all personnel.
Assess spill hazards and risks.
Remove all sources of ignition.
Stop the spill if safely possible (e.g. shut off pump, replace cap, tip drum upwards,
patch leaking hole). Use the contents of the nearest spill kit to aid in stopping the
spill if it is safe to do so.
No matter what the volume is, notify Hamlet Management.
Contain the spill - use contents of spill kits to place sorbent materials on the spill, or
use shovel to dig to contain spill. Methods may vary depending on the nature of the
spill.
Relay information to internal company contacts, government agencies and, if
required, the designated Communications representative.
If needed workers will be evacuated or diverted from the spill area.
If the spill involves petroleum products, all sources of ignition will be eliminated
from spill area, and the area will be evaluated for risk of fire or explosion.
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Personal Protective Equipment (PPE) will be used until concentrations are determined
to be within acceptable levels.
If the area is deemed hazardous, it will be marked, flagged and ribbon off.
Ground and Weather conditions will be evaluated to assess the risk to environment.
(Rain, gravel, sand, water body, muskeg, etc.)
Leak location will be identified, the type of leak, the duration and the volume release,
and reported to the Hamlet Management who will advise the authority having
jurisdiction.
Monitor the air at the perimeter of the flagged off area as necessary.
In the event of a large spill, or a spill in a watercourse, the spill will be evaluated for:
possibility of migrating, anticipated direction of migration, how far can it go, what
lands or water bodies may be affected. This information will be collected and
provided to the Hamlet Management and authorities having jurisdiction.
The spill will initially be contain and then cleaned up using appropriate methods.
For large spill or in a watercourse, the access to the spill and the recovery points will
be established as well as the equipment required to perform the cleanup operation.
Minimize vehicular traffic as much as possible at the spill site.
The spill site may be cordoned off to prevent wildlife from entering.

Spills of hazardous materials in the NWT present a potential threat to the public interest
and environment. Agencies responsible for conducting spill investigations and
monitoring clean-up of spills have signed an agreement to promote a well-coordinated
state of preparedness for these activities.

2.4.









Designation of Lead Investigating Agency for Spill on Land in
the NWT:

The GNWT, Department of Environment and Natural Resources (ENR) is the lead
agency in dealing with spills on lands and facilities in the Northwest Territories
The National Energy Board (NEB) is responsible for spills at oil and gas exploration
and production facilities
The Inuvialuit Land Administration (ILA) is responsible for spills on land in the
NWT set aside under the Inuvialuit Land Claim Agreement
2.5.
Designation of Lead Agency for Spills on Water in NWT:
The Government of the Northwest Territories, Department of Environment and
Natural Resources (ENR) is the lead agency responsible for spills on water in the
NWT.
Transport Canada is the Lead Investigating Agency for all ship source spills
The Canadian Coast Guard is the Lead Response Agency ensuring spills from ships
and barges (including Oil Handling Facility re-supply) and unreported spills on water
are addressed.
The National Energy Board is responsible for spills on water at oil and gas
exploration and production facilities.

2.6.

Response Team Organization

The flow chart depicted in Figure 2.1 identifies the response organization and when
applicable their alternates, as well as the chain of command for responding to a spill or
release. The duties of various response personnel are summarized, contact information is
11

provided including 24-Hour phone numbers for responsible people and the location of
communications equipment on site is discussed.
An immediately reportable spill is defined as a release of a substance that is likely to be
an imminent human health or environmental hazard or meets or exceeds the volumes
outlined in appendix B. It will be reported to the NWT 24-Hour Spill Report Line at 867920-8130. Any spills less than these quantities will not be reported immediately to the
spill reporting line. Rather, these minor spills will be tracked and documented by the
Hamlet of Tuktoyaktuk and submitted to the appropriate authority either immediately
upon request or at a pre-determined reporting interval. If there is any doubt that the
quantity spilled exceeds reportable levels, the spill will be reported to the NWT 24-Hour
Spill Report Line.
Phones are located Terry, my suggested answer: telephones, personal cell phones, Hamlet
vehicle 2-way radios. In the event of a spill involving danger to human life these phones
or CB radios will be used to contact emergency response personnel.
The person that discovers the spill will inform the SAO or the Municipal Services
Manager and, they will report the spill to the NWT 24-Hour Spill Report Line as
necessary. The person that discovers the spill will also inform the SAO or the Municipal
Services Manager of minor spills that are under the thresholds identified on Schedule B
for tracking on the Hamlet’s records. Figure 2.1: Flow Chart of response
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Spill or Release identified by staff
or others
Assess personal safety and safety
of others
Identify spill product and quantity
Notify SAO and/or MSM

Minor spill (under
Schedule B levels)

Major spill (over
Schedule B levels)

Stop the spill if
safely possible

Stop the spill if
safely possible

Ensure the spill
does not enter
water bodies

Ensure the spill
does not enter
water bodies

Notify SAO at 9772286 and/or MSM
at 977-2479 during
regular office hours

Recover as much
as possible. Keep
track of small
spills on Hamlet’s
records

Notify NWT
24-Hour Spill
Report Line at
867-920-8130

Notify SAO at 997-2286
and/or MSM at 977-2479
during or outside regular office
hours

Recover as much
as possible

Keep track of
spills on
Hamlet’s records
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3.
3.1.

Action Plan

Potential spill sizes and sources

In this section the potential spill event and spill volume are presented for the primary
hazardous materials stored in Hamlet’s facilities. The most likely spill discharge volume
is indicated and the spill cleanup procedures will focus on spills of this quantity. A worst
case scenario is also presented.

3.1.1.

Sewage spills from trucks

Sewage holding tanks could fail from hairline cracks, corrosion and collision or from
wear and tear due to the environment. Routine inspections consist of looking for sewage
coming out of the tanks from crack or failure of the tank wall. Owners should visually
inspect their tanks several times a year. Failure of a Sewage Truck or any equipment used
while pumping sewage into the truck from a tank or out of the truck to the sewage
disposal facility can also be prevented by routine inspections by the owner of all
equipment and connections. The North Coast Supply Company; Shawn Lundrigan at
867-977-2424 is responsible of cleaning in the event of a spill. The North Coast Supply
Company; Shawn Lundrigan will be using two sewage truck(s) of 14,320 L, which mean
that in the event of a spill, the spill is likely to be under 14,320 L.

3.1.2.

Sewage spills from Sewage Disposal Facilities

The truck turn-around pad and sewage discharge chute associated with sewage disposal
facility structures, and drainage courses are inspected on a weekly basis by the MSM. In
addition, during the summer months the integrity of the structures is visually checked by
the MSM. In the event of a spill, the spill is likely to be under 100,000,000 L.

3.1.3.

Spills from fuel storage

Many buildings have fuel storage for heating. There could be minor leaking or large
puncture from drum or tank in/outside fuel storage areas. In the event of a spill at a
privately owned structure, owners are responsible for the cleaning of the spill, unless the
spill threatens a special area like the school. Should this happen, the SAO and/or MSM
response will be to protect that special area. The discharge of the spill is likely to be
under 1364 L and in the worst case scenario the spill will be from a fuel oil storage tank
for a building of a size of the water treatment plant. If contents seeped into surrounding
soil and water bodies, this could cause illness or death to aquatic life and indirectly affect
wildlife feeding from the land and water.

3.1.4.

Fuel spill from motorized equipment

Fuel spills can occur when overfilling motorized equipment, spills can also come from
drum or hose while filling the motorized equipment, from drum in/outside the storage
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area. Fuel spills from accidents involving personal vehicles and fuel carriers will be
addressed as they pertain to special areas. Clean up will be the responsibility of the SAO
and/or MSM or designated employees. Regular maintenance and oil checks of all
motorized equipment are also undertaken to avoid preventable leaks. The discharge of the
spill is likely to be no more than the quantities held in the service vehicles.

3.1.5.

Propane spill

Propane is extremely volatile and is the most flammable material stored on site, thus the
Fire Department should be the first responder in all cases. All non-responders must be
kept well away from the area.
Propane spill can occur when the cylinder has a leak in or outside fuel storages area,
when propane lines not properly connected to equipment (i.e. kitchen stove, dryer). The
complete volume of the cylinder will be released if a leak develops; therefore safety
during emergency response to a propane spill is of the utmost concern.

3.1.6.

Waste Oil or Lubricating Oil spill

Runoff into water bodies must be avoided.
Oils spill could come from a variety of sources including new supplies but mainly from
waste oils stored in drums that are leaking. The discharge of the spill is likely to be under
1000L. If a storage drum was punctured or opened and contents seeped into surrounding
soil and water bodies, this could cause illness or death to aquatic life and indirectly affect
wildlife feeding from the land and water.

3.2.

Procedures for Initial Action

1. Be alert and consider your personal safety first;
2. Assess the hazard to persons in the vicinity of the spill and where possible take
action to control danger to human life (ensure safety of everyone);
3. Assess the situation and make arrangements for first aid and removal of injured
personnel. Take the necessary action where possible to secure the site to protect
human safety;
4. Assess spill hazards and risks;
5. Identify the material or products involved in the spill;
6. If applicable and only if it is safe to do so, remove or shut off all ignition sources;
7. If safe try to take the appropriate action to stop the spill (e.g. shut off pump,
replace cap, tip drum upward, patch leaking hole, create a ditch to stop flow etc).
Use the contents of the nearest spill kit to aid in stopping the spill if it is safe to do
so;
8. Take all necessary action to contain or prevent the spread of the spilled (e.g. use
contents of spill kits to place sorbent material on the spill, or use shovel to dig
dike to contain spill. Methods will vary depending on the nature of the spill);
9. Gather information on the status of the situation;
10. No matter what the volume is, contact the SAO and/or MSM to report the spill;
11. As soon as possible and if required, contact the NWT 24 Hour Spill Report Line
at 1-867-920-8130;
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12. If required, complete a spill report form (attached in appendix A).

3.3.

Procedures for Containing and Cleaning up the Spill

First, initiate spill containment by first determining what will be affected by the spill.
Second, assess speed and direction of spill and cause of movement (water, wind and
slope). Third, determine best location for containing spill, avoiding any water bodies.
Have a contingency plan ready in case spill worsens beyond control or if the weather or
topography impedes containment.

3.3.1.

Sewage infrastructure

1. Any person who sees a liquid flowing or seeping from a sewage holding tank, a
sewage truck or a connection from the truck to a hose or the lagoon should report
this to the SAO and or MSM.
2. The SAO and/or MSM should, upon notification, determine the extent and size of
the spill. Therefore, the SAO and/or MSM are responsible to take the appropriate
action and use the reporting procedures to notify the proper authorities. Since
spills of sewage involve an infectious substance that may cause health problems,
the local nursing station and Environmental Health Officer should be notified of
the spill.
3. If the area in which the spill occurred is accessible to the public or domestic pets,
the contaminated area must be clearly marked or cordoned off to restrict access.
Keep children and interested bystanders away from cleanup activities.
4. If the spilled material can’t be recovered using hand tools, a commercial vacuum /
pump truck should be called to remove all visible liquid and solid material. Any
spill resulting from the failure of a sewage truck or its connections would
necessitate the procurement of vacuum trucks to contain the sewage while any
soil or ground material contaminated by the spill is recovered and properly
disposed of according to an Environmental Health Officer.
5. Protective clothing (at a minimum, rubber or latex gloves and rubber boots)
should be worn when cleaning up a sewage spill. (Dispose of gloves and wash
rubber boots when leaving spill site).
6. When the area is visibly clean, lime will be spread on the ground where the spill
took place under the instructions of an Environmental Health Officer. Lime can
be obtained from a variety of hardware stores. Please note that hydrated lime is a
caustic material and can be dangerous to handle and apply. Lime should only be
used or applied by people experienced in using this material.
7. If no lime is available, a chlorine/water solution (bleach) should be applied to the
spill area to disinfect. To make a 5% chlorine solution, add 3/4 cup (180 ml)
Clorox bleach to one (1) gallon of water. Only use bleach that has “sanitizes” or
“kills germs” on the label. Do not mix cleaning/disinfecting products or
chemicals. Cleaning products can react with one another to produce toxic vapor or
liquid substances.
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8. Notify the SAO and/or MSM when the cleanup is done.
9. When the spill area has been cleaned (24 hours after the chlorine solution or
hydrate lime has been spread), the barriers can be removed and access to the area
restored.
10. Any repairs or replacement of the failed tank should take place under acceptable
engineering standards.

3.3.2.

Lagoon dam structure

The lagoon is designated as an exfiltration lagoon. Liquid flows continuously through
and under the lagoon berm and is directed toward further treatment in the wetlands.
1. Any person who sees a liquid flowing from a breach (a hole) in the lagoon dam
structures should report this to the SAO and/or MSM.
2. The SAO and/or MSM should, upon notification, determine the extent and size of
the problem. Therefore, the SAO and/or MSM are responsible to take the
appropriate action and use the reporting procedures to notify the proper
authorities.
3. Any spill resulting from the failure of a lagoon dam structure would likely
necessitate the construction of a berm to contain the sewage while either
temporary or permanent repairs are carried out on the failed structure. A qualified
Engineer and contractor would be engaged to undertake the work.
4. Rebuilding the dam or establishing a cofferdam with course materials, clay and
sandy materials would contain the spill. Any sewage should be contained with
berms or impoundment basins and pumped back into the lagoon. Any repairs to
the failed structure would take place to acceptable engineering standards.

3.3.3.

Containment of Spill on open water

Spills on water such as rivers, streams or lakes are the most serious types of spills as they
can negatively impact water quality and aquatic life. All measures need to be undertaken
to contain spills on open water.
For spills in open water, containment procedures will vary depending on whether the
material floats or sinks, and whether the water is flowing or standing.
1. In the event of a spill, any person who found it should report this to the SAO
and/or MSM.
2. The SAO and/or MSM should, upon notification, determine the source, the extent
and size of the spill. Therefore, the SAO and/or MSM are responsible to take the
appropriate action and use the reporting procedures to notify the proper
authorities.
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3. If the area in which the spill occurred is accessible to the public or domestic pets,
the contaminated area must be clearly marked or cordoned off to restrict access.
Keep children and interested bystanders away from cleanup activities.
4. Protective clothing (at a minimum, rubber or latex gloves and rubber boots)
should be worn when cleaning up a spill. (Dispose of gloves and wash rubber
boots when leaving spill site).
5. Assess speed and direction of spill.
6. Determine best location for containing spill.
7. For floating materials, a surface boom shall be deployed. Booms are commonly
used to recover fuel floating on the surface of a lake or slow moving streams.
They are released from the shore of a water body to create a circle around the
spill. If the pill is away from the shoreline a boat will need to be used to reach the
spill and the boom can be set out. More than one boom may be used at once.
Booms may also be used in streams and should be set out at an angle to the
current. Booms are designed to float and some have sorbent materials built into
them to absorb fuels at the edge of the boom. Fuel contained within the circle of
the boom will need to be recovered using sorbent materials or pumps and placed
into barrels for disposal. If a boom can’t be installed, weirs may be constructed,
especially in shallow areas.
8. Weirs can be used to contain spills in streams and to prevent further migration
downstream. Plywood or other materials found on site can be placed into and
across the width of the stream, such that water can still flow under the weir.
Spilled fuel will float on the water surface and be contained at the foot of the
weir. It can then be removed using sorbents, booms or pumps and placed into
barrels.
9. The On-Scene Coordinator will have to judge whether the impact of the spill will
be most reduced by carrying out a containment procedure or by immediately
attempting to remove any containers from the water. This will depend on the
equipment available and how long it will take for additional equipment to arrive.
Removed containers should be placed on an impermeable contained surface
(example poly liner in a depression) or an overpack drum to prevent further
seepage.

3.3.4.

Containment of Spills on Ice

Spills on ice are generally the easiest spills to contain due to the predominantly
impermeable nature of the ice.
For spills on Ice, containment procedures will vary depending on whether the material
stays on the ice or sinks into it.
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1. In the event of a spill, any person who found it should report this to the SAO
and/or MSM. The SAO and/or MSM should, upon notification, determine the
source, the extent and size of the spill. The SAO and/or MSM are responsible to
take the appropriate action and alert the necessary people.
2. Use the reporting procedures to notify the proper authorities.
3. If the area in which the spill occurred is accessible to the public or domestic pets,
the contaminated area must be clearly marked or cordoned off to restrict access.
Keep children and interested bystanders away from cleanup activities.
4. Protective clothing (at a minimum, rubber or latex gloves and rubber boots)
should be worn when cleaning up a spill. (Dispose of gloves and wash rubber
boots when leaving spill site).
5. Assess speed and direction of spill.
6. Determine best location for containing spill.
7. Spills on ice can be affected by the strength of the ice and the floating or sinking
characteristics of the materials. The safe bearing capacity of ice has to be
carefully assessed. For good ice the following thickness table can be used to
estimate the load capacity:
Mm
80
150
230
500
760
1010

Thickness
Inches
3
6
9
20
30
40

Kg
181
907
5443
9071
18143
36287

Load
Tons
.2
1.0
6.0
10
20
40

8. If the spill does not penetrate the ice, and the ice is safe to work on, sorbent
materials are used to soak up spilled fuel. Remaining contaminated ice/slush can
be scraped and shovelled into a barrel. However, all possible attempts should be
made to prevent spills from entering ice covered waters as no easy method exists
for containment and recovery of spills within water bodies.
9. If the spill penetrates the ice, dykes can be used to contain fuel spills on ice. By
collecting surrounding snow, compacting it, mounding it and watering it down to
form a dyke down slope of the spill, a barrier is created thus helping to contain the
spill. The collected fuel can then be pumped into barrels or collected with sorbent
materials.
10. For significant spills on ice, trenches can be cut into the ice surrounding and/or
down slope of the spill such that fuel is allowed to pool in the trench. It can then
be removed via pump into barrels, collected with sorbent materials, or mixed with
snow and shovelled into barrels.
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3.3.5.

Containment of Spills on Snow

Snow is a natural sorbent, thus as with spills on soil, spilled can be more easily
recovered. Therefore, snow should be used as much as possible when it is available.
1. In the event of a spill, any person who found it should report this to the SAO
and/or MSM. The SAO and/or MSM should, upon notification, determine the
source, the extent and size of the spill. The SAO and/or MSM are responsible to
take the appropriate action and alert the necessary people.
2. Use the reporting procedures to notify the proper authorities.
3. If the area in which the spill occurred is accessible to the public or domestic pets,
the contaminated area must be clearly marked or cordoned off to restrict access.
Keep children and interested bystanders away from cleanup activities.
4. Protective clothing (at a minimum, rubber or latex gloves and rubber boots)
should be worn when cleaning up a spill. (Dispose of gloves and wash rubber
boots when leaving spill site).
5. Assess speed and direction of spill.
6. Determine best location for containing spill.
7. Small spills on snow can be easily cleaned up by raking and shovelling the
contaminated snow into empty barrels, and storing these at an approved location.
8. Dykes can also be used to contain fuel spills on snow. By compacting snow down
slope from the spill, mounding it to form a dyke and watering it down, a barrier is
created thus helping to contain the spill. The collected fuel/snow mixture can then
be shovelled into barrels, or collected with sorbent materials.

3.3.6.

Containment of Spills on Land

Spills on land include spills on rock, gravel, soil and/or vegetation. It is important to note
that soil is a natural sorbent, thus spills on soil are generally less serious then spills on
water as contaminated soil can be more easily recovered. Generally spills on land occur
during the late spring, summer or fall when snow cover is at a minimum. It is important
that all measures be undertaken to avoid spills reaching open water bodies.
1. In the event of a spill, any person who found it should report this to the SAO
and/or MSM. The SAO and/or MSM should, upon notification, determine the
source, the extent and size of the spill. The SAO and/or MSM are responsible to
take the appropriate action and alert the necessary people.
2. Use the reporting procedures to notify the proper authorities.
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3. If the area in which the spill occurred is accessible to the public or domestic pets,
the contaminated area must be clearly marked or cordoned off to restrict access.
Keep children and interested bystanders away from cleanup activities.
4. Protective clothing (at a minimum, rubber or latex gloves and rubber boots)
should be worn when cleaning up a spill. (Dispose of gloves and wash rubber
boots when leaving spill site).
5. Assess speed and direction of spill.
6. Determine best location for containing spill.
7. In all cases of liquid spills, the initial containment step is to prevent further
dispersion. This is done with cut-off ditches and diking with soil as needed around
the spill utilizing mobile heavy equipment. If necessary, absorbents (example
Zorbal, Hazorb Pillows, peat moss, sawdust) or gelling agents (example Chemgel) should be spread to prevent further spread or seepage.
8. Dykes can be created using soil surrounding a spill on land. These dykes are
constructed around the perimeter or down slope of the spilled fuel. A dyke needs
to be built up to a size that will ensure containment of the maximum quantity of
fuel that may reach it. Fuel that pool up can be removed with sorbent materials or
by pump into barrels. If the spill is migrating very slowly a dyke may not be
necessary and sorbents can be used to soak up fuels before they migrate away
from the source of the spill.
9. If you can’t build a dyke, trenches can be dug out to contain spills as long as the
top layer of soil is thawed. Shovels pick axes or a loader can be used depending
on the size of trench required. It is recommended that the trench be dug to the
bedrock or permafrost, which will then provide containment layer for the spilled
fuel. Fuel can then be recovered using a pump or sorbent materials. Once the soil
has been removed it should be replaces with clean soil to avoid slumping.

3.3.7.

Fire or Explosion

1. In all cases the first step is to clear people from the surrounding area. Particular
care must be taken to prevent inhalation of vapours that are products of
combustion.
2. When fire is associated with a spill of hazardous material, the local fire
department must be the first responder to fire and explosion occurrence in all
cases.
3. The fire department will take all the necessary measures to extinguish the fire.
4. If necessary, the fire department will construct dykes down slope from liquid
spills, to minimize spreading of fire and contain unburned fluid. Foam, CO2 or
water will then be used as appropriate for the fire.
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3.4.

Procedures for Transferring, Storing, and Managing SpillRelated Wastes

Loose material should be scooped up (using equipment appropriate to the spill size) and
transferred into containers. Any soil beneath the spill, which may have been
contaminated, should also be removed where possible, and disposed of with the
recovered material.
In most cases, spill cleanups are initiated at the far end of the spill and contained moving
toward the source of the spill. Sorbent socks and pads are generally used for small spill
clean up. A pump with attached fuel transfer hose can suction spills from leaking
containers or large accumulations on land or ice, and direct these larger quantities into
empty drums. Hand tools such as cans, shovels, and rakes are also very effective for
small spills or hard to reach areas. Heavy equipment can be used if deemed necessary,
and given space and time constraints.
Used sorbent materials are to be placed in barrels for future disposal. All materials
mentioned in this section are available in the spill kits located at the Hamlet Garage and
the Hamlet Water Treatment Plant. Following clean up, any tools or equipment used will
be properly washed and decontaminated, or replaced if this is not possible.
For most of the containment procedures outlined in Section 3.3, spilled petroleum
products and materials used for containment will need to be placed into containers such
as empty waste oil/fuel containers and sealed for proper disposal at an approved disposal
facility.

3.5.

Procedures for Restoring Affected Areas, Providing Inspectors
with Status Updates and Cleanup Completion

Once a spill of reportable size has been contained, the SAO and/or MSM will consult
with the regulatory authorities to determine the level of cleanup required. The Regulator
may require a site specific study to ensure appropriate clean up levels are met. Criteria
that may be considered include natural biodegradation of oil, replacement of soil and re
vegetation. Also, the soil will be remediated to meet Government of Northwest
Territories (GNWT) soil criteria and water will be addressed so that it meets the
Canadian Council of Ministers of the Environment (CCME) requirements for the
protection of aquatic life.
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4.
4.1.

Resource Inventory

On-Site Resources

Spill kits locations are indicated on the attached map in section 1,4,2. The contents are
described below. In addition, earth moving and other equipment is also listed below.

4.1.1.

Contents of Spill Kits

A spill kit is available at the Hamlet maintenance garage storage depot in the event of a
chemical spill. The kit includes:







Heavy-duty gloves
Safety glasses
Mop/wringer/spill squeegee
Shovel/ broom/dustpan
Chemical spill container with sealable lid
Sand/kitty litter (absorbent, non-flammable material).

Alternatively, a 50 Gallon Universal Sorbent Spill Kit can be provided, which includes:










(10)–3" x 48" socks
(4)–3" x 10' socks
(50)–15" x 17" pads
(4)–pillows
(50)–wipers
(5)–disposal bags and ties
(5)–tamperproof seals
(2)–pair nitrile gloves
(1)–emergency response guidebook

4.1.2.

Earth moving and other equipment

A dozer, a loader and 2 gravel trucks are available for spill clean-up within the Hamlet’s
control. There is many other earth moving equipment in Tuktoyaktuk owned by other
companies that would be available to the Hamlet.

4.1.3.

Contents of Tool kit

Tool kit contents meet the requirements of the Guidelines for Spill Contingency Planning
created by Indian and Northern Affairs, April 2007 and are available for inspection.
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4.2.

Off-Site Resources

**24 Hour phone line

5.

Training Program

The Hamlet is committed to ensure all personnel involved in a spill response fully
understand their roles and the roles of others whom they may interact with during an
incident. To meet this commitment and to ensure personnel respond effectively, training
activities will include the following.
5.1.





Provide employees and contractor personnel with an orientation to the Spill
Contingency Plan and its applicable elements
Discuss and clarify bridging between contractors' emergency response procedures and
this Spill Contingency Plan where applicable
Utilize summary wall charts outlining key responsibilities and lines of
communication for quick reference purposes
Devote a portion of scheduled safety and/or staff meetings to discussion of spill
response issues on and on-going basis

5.2.



Orientation

Specialized Spill Response Training

Make available (through the Hamlet Management) all required training
Ensure employees and contractor personnel comply with the Hamlet’s safety training
requirements (e.g. First Aid/CPR, Workplace Hazardous Materials Information
System (WHMIS), Transportation of Dangerous Goods, Firefighting, etc.)

5.3.

Spill Drills

Employees and contractors should conduct drills on an on-going basis to ensure
readiness.
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5.4.

External Orientation

As appropriate, brief and familiarize all external groups or agencies having a role in this
Spill Contingency Plan with the overall plan and their specific responsibilities under the
plan.
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Schedule A: NT-NU Spill Report Form
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Schedule B: Immediately Reportable Spill Quantities
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Statement of Qualifications and Limitations
The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (“Consultant”) for the benefit of the client (“Cli ent”) in
accordance with the agreement between Consultant and Client, including the scope of work detailed therein (the “Agreement”).
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the Report (the “Limitations”);
represents Consultant’s professional judgement in light of the Limitations and industry standards for the preparation of
similar reports;
may be based on information provided to Consultant which has not been independently verified;
has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued;
must be read as a whole and sections thereof should not be read out of such context;
was prepared for the specific purposes described in the Report and the Agreement; and
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Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no obligation to
update such information. Consultant accepts no responsibility for any events or circumstances that may have occurred since the date on
which the Report was prepared and, in the case of subsurface, environmental or geotechnical conditions, is not responsible for any
variability in such conditions, geographically or over time.
Consultant agrees that the Report represents its professional judgement as described above and that the Information has been prepared
for the specific purpose and use described in the Report and the Agreement, but Consultant makes no other representations, or any
guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the Information or any part thereof.
Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or
construction schedule provided by Consultant represent Consultant’s professional judgement in light of its experience and the knowledge
and information available to it at the time of preparation. Since Consultant has no control over market or economic conditions, prices for
construction labour, equipment or materials or bidding procedures, Consultant, its directors, officers and employees are not able to, nor
do they, make any representations, warranties or guarantees whatsoever, whether express or implied, with respect to such estimates or
opinions, or their variance from actual construction costs or schedules, and accept no responsibility for any loss or damage arising
therefrom or in any way related thereto. Persons relying on such estimates or opinions do so at their own risk.
Except (1) as agreed to in writing by Consultant and Client; (2) as required by-law; or (3) to the extent used by governmental reviewing
agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied upon only by Client.
Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to the
Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or decisions or
actions based on the Report or any of the Information (“improper use of the Report”), except to the extent those parties have obtained the
prior written consent of Consultant to use and rely upon the Report and the Information. Any injury, loss or damages arising from
improper use of the Report shall be borne by the party making such use.
This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is subject to the
terms hereof.
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1.

INTRODUCTION

The proper operation and maintenance of Hamlet of Tuktoyaktuk's sewage treatment facility are
important components of its overall municipal waste management system. It is universally
recognized that inappropriate operation and maintenance (O & M) of a sewage treatment facility may
cause the lagoon site to become a source of potential public health hazards and adverse
environmental impacts.
1.1

Objective of Tuktoyaktuk's Sewage Treatment Facility O&M Manual

The primary objective of the Hamlet of Tuktoyaktuk's sewage treatment facility O & M manual is to
assist the lagoon site staff in the proper operation and maintenance of the site, to apply appropriate
technology and procedures to treat and dispose of its municipal sanitary sewage in a manner to
minimize the potential public health and environmental hazards from the site, and acceptable to
Inuvialuit Water Board. However, the application of appropriate technology depends upon the
geology, terrain and climate of the area, as well as the technical and financial capabilities of this
Hamlet. In the case of Hamlet of Tuktoyaktuk the appropriate technology is a "natural retention
lagoon with a seasonal discharge."
The following general requirements to minimize the potential public health and environmental (water
pollution) hazards are addressed in this O & M manual:

1.2

1.

To minimize environmental nuisances that can interfere with community life and
development;

2.

To minimize the possibility of polluting surface waters through retention and controlled
discharge; and

3.

To minimize public health impact through retention and controlled discharge.
Sewage Treatment Facility Site Description

The Hamlet of Tuktoyaktuk's sanitary sewage treatment facility retention site is a natural lake, 5.9 ha
in area that has been modified with perimeter structures to provide a retention structure. The lagoon
provides a 365-days retention period to treat the Hamlet's sanitary sewage.
The site is located approximately 5.8 km south of the Hamlet Office and approximately 3.9 km south
of the Airport Terminal Building. The site is also 1.5 km southwest of the Reindeer Point Subdivision
(Figure 1. Facility Locations).
The area surrounding the lagoon site is influenced by winds primarily from a northwesterly direction,
and tides of 30 to 60 cm. The sewage lagoon is discharged in the early fall of each year to a
saltwater inlet. The lagoon is 3.0 km southeast from the open-ocean and approximately 6.5 km from
the ocean by way of the inlet, which varies in depth from 1 to 4 m.
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The lagoon is required to meet the following effluent standards:
BOD5
Total Suspended Solids
Oil and Grease
Faecal Coliforms
pH

120 mg/L
180 mg/L
5 mg/L
1x104 CFU/100ml
6 to 9

The sewage collection services within the community are contracted to a private contractor who
operates vacuum trucks seven days a week.
The sewage treatment facility is estimated to have a capacity to serve a population of 1,900
depending upon the level of commercial and industrial activity that occurs in the future.
1.3

Sewage Collection Service

Sewage is collected daily using 2 – 12,000 L trucks operated by North Coast Supply Company.
During the week the trucks generally make a total of 57 loads @ 12,000 L per load, for a total annual
volume of approximately 35 million L of sewage which is deposited in the lagoon.
1.4

Sewage Treatment Facility - Treatment Processes

The treatment process that best describes the Tuktoyaktuk sewage treatment facility is classified as a
facultative lagoon (See Figure 2. Sewage Treatment Schematic). A facultative lagoon does not
contain any supplemental aeration to provide treatment but relies on wind and algae to provide the
necessary oxygen for treatment. A facultative lagoon possesses an aerobic zone near the surface of
the lagoon which contains excess dissolved oxygen for biological processes; an anoxic zone which
contains little oxygen near the middle depth of the lagoon; and an anaerobic zone which contains no
oxygen near the bottom of the lagoon.
Disinfection of the treated wastewater is provided by the sun. The sun provides heat and ultraviolet
radiation to disinfect the wastewater contained in the lagoon. The amount of disinfection will depend
on how clear the water being treated is.
The term retention refers to how long the impoundment structure retains the water before being
discharged. The Tuktoyaktuk lagoon has a retention period of 365 days prior to discharge into the
Arctic Ocean. The retention provides the necessary time required for the biological processes to
occur, particularly during the long, warm, sunny days of the short Arctic summer. The biological
processes may function to some degree at low temperatures and without sunlight; however, the
processes that treatment the sewage become very, very slow. During the summer the biological
processes thrive with the sun, wind and long days.
1.5

Information Sources

The preparation of this O & M manual is based upon the following information sources:
1.

Water License N7L3-0714 (Renewal) for the Incorporated Hamlet of Tuktoyaktuk
Northwest Territories (Effective April 23, 2010 and expiring November 20, 2013).
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2.

1.6

Guidelines for the Planning, Design, Operation and Maintenance of Wastewater Sewage
Lagoons in the Northwest Territories - Volume I: Planning and Design / Volume II:
Operation and Maintenance, Department of Municipal and Community Affairs, and
Government of the Northwest Territories, 1988.
Contact List

Primary and emergency contacts for issues concerning the Tuktoyaktuk Lagoon are:
Board:

Inuvialuit Water Board
Box 2531
INUVIK, NT X0E 0T0
Executive Director
Mardy Semmler
(867) 678-8609
semmlerm@nwtwb.com
Science and Regulatory Coordinator
Bijaya Adhikari
(867) 678-8610
adhikarib@nwtwb.com

Analyst:

Taiga Environnemental Laboratory
Box 1500, 4601 – 52nd Avenue
YELLOWKNIFE, NT X1A 1L4
(867) 765-6645

Inspector;

Philippe Thibert-Leduc, Water Resource Officer
Environment and Natural Resources
Government of the Northwest Territories
PO Box 2749
INUVIK, NT X0E 0T0
Tel: (867) 678-6676
Cell: (867) 678-0623
Fax: (867) 678-6699
Philippe_Thibert-Leduc@gov.nt.ca

Hamlet of Tuktoyaktuk: Senior Administration Officer: (867) 977-2286
Northwest Territories Spill Line: (867) 920-8130
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2.

LAGOON OPERATIONAL REQUIREMENTS

The Hamlet of Tuktoyaktuk's sewage treatment facility operational requirements will be those
activities that must be done on a regular basis (daily, weekly, or yearly) to operate and maintain the
lagoon.
The operation of the Hamlet of Tuktoyaktuk's sewage treatment facility has been divided into seven
types of activities:
1.

Normal Operation (daily);

2.

Safety (daily);

3.

Checking (weekly);

4.

Sampling (yearly);

5.

Reporting (yearly);

6.

Record Keeping (daily/weekly); and

7.

Review (yearly).

2.1

Normal Operation of Sewage Treatment Facility

The Hamlet of Tuktoyaktuk's sewage treatment facility system has four main components
(See Figure 3. Facility Organization and Figure 4. Facility Components):
1.

The inlet structure;

2.

Retention pond;

3.

Berm structure; and

4.

Discharge stream.

The normal operation of the sewage treatment facility involves observing the inlet structure on a daily
basis for any unusual situations. Observations should also be made of the lagoon surface and berm
structures. Observations of any material floating and what the material may be should be taken if
these are present.
An entry should be recorded every day on the Daily Operation Observations Record to either indicate
that the operation is normal; whether something abnormal was observed; and whether any corrective
steps had to be taken. If abnormal observations were noted, provide adequate details of the
observations in the notes.
2.2

Annual Discharge of Sewage Treatment Facility

The Tuktoyuktuk lagoon has sufficient capacity to provide a 365 day retention period before requiring
discharge. Annually, the lagoon should be discharged by pumping treated effluent over the lagoon
berm (See Figure 5. Discharge Activity). Effluent discharge should be done in the early fall before
freeze up in order to provide the maximum treatment of the sewage.
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Before starting the discharge, all sampling should be completed, analyzed and reported to the facility
Inspector. Normally sampling is completed about two (2) weeks before the planned discharge to
make sure that the lagoon can meet its effluent requirements. Sampling methods are described in
Section 2.6 Sampling.
If the sampling shows that the lagoon contents meet the effluent requirements of the water license,
then all notifications required should be given to the Inspector and public and lagoon discharge can
begin.
If the sampling shows that the effluent will not meet the requirements of the water license, then the
lagoon can be held longer to try to get additional treatment before discharging. If it looks like the
effluent requirements will not be met before freeze up, an Emergency Lagoon Discharge from the
Water Board should be requested from the Water Board to allow a discharge to take place.
Document all request and responses and keep these with the lagoon records for review if required.
Ten (10) days before the annual discharge, the Inspector should be contacted to provide notice them
of the intent to discharge. In addition, an appropriate notice will be given to the public and any other
impacted party to advise them of the release of wastewater effluent from the sewage treatment
facility.
2.3

Emergency Lagoon Discharge

Periodically an emergency discharge may be required in the event of capacity related issues or when
adequate treatment cannot be obtained.
Capacity related issues will arise when a higher volume of spring runoff or rain water enters the
lagoon, and a discharge is required before 365 days have passed. This reduces the amount of time
available for treatment processes and may results in partially treated wastewater being discharged
before it has a chance to meet the required effluent limits.
If the level of the lagoon approaches the 1 m freeboard and it becomes clear that an early discharge
will be required, the Inspector should be notified and a request for an Emergency Lagoon Discharge
should be made. The freeboard may be reduced if approval is obtained from a Geotechnical
Engineer.
As directed by the Inspector, additional wastewater samples may need to be collected and analyzed
before an Emergency Lagoon Discharge is authorized. Once the Emergency Lagoon Discharge has
been approved, the lagoon can be pumped out. During the discharge, follow any sampling
instructions provided by the Inspector.
Any Emergency Lagoon Discharges should be requested as soon as possible if it becomes apparent
that effluent requirements cannot be met. All responsible authorities should be notified, including the
public if instructed to do so.
During the discharge, measures should be taken to control the erosion at the discharge area.
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2.4

Safety of Lagoon

It is important that the operator must ensure that all aspects of wastewater management are
conducted in a safe manner. Wastewater contains a number of organisms that can potentially cause
a person to become sick if they come in contact with the sewage.
General public and unimportant access to the lagoon site should be prevented. This includes all
forms of recreation activities. This is to ensure no possible contamination or infection of the public,
with no protective awareness, from pathogenic microorganisms.
The equipment, structures, and discharge pumping work areas should be kept clean. This reduces
problems with footing and also makes it less likely that equipment will be damaged or broken by
debris. Many injuries in the workplace are due to slipping or tripping.
All people should wear safety boots, gloves, face shields and other personal protective clothing or
equipment when handling or working around sewage. This will reduce the chance of getting splashed
in the event of a hose leak or rupture during effluent discharge. After work, before eating, and at
other convenient times, wash your hands thoroughly.
Caution should be used when working with wastewater. If you get splashed accidentally with sanitary
sewage, wash promptly with plenty of water. Treat all cuts and skin abrasions immediately to prevent
any infection. Have appropriate access to life rings or personal floatation devices when working
around open water.
All those working on the wastewater system should keep normal preventative health care
vaccinations up to date. Check with a physician as to the recommended inoculations (usually
includes typhoid and paratyphoid).
All operators should be given appropriate safety training prior to working around the lagoon.
2.5

Sewage Treatment Facility Checking

Once a week, all main components of the sewage treatment facility system should be inspected for
damage or operational difficulties. The purpose of the detailed checking is to spot things that may
lead to problems later and to record the conditions of the date checked. If problems are noted, make
all necessary adjustments as soon as is possible to prevent further damage or operational
restrictions.
It is anticipated that the storm surges, which influence the shoreline erosion at the landfill, may not be
a serious concern for the lagoon because the lagoon is located over 6 kilometers inland from the
ocean by a shallow channel.
Access Road and Truck Turnaround Area: Access roads and truck turn around areas should be
checked for damage and repaired as soon as possible. This may require the placement of material
that fills and repairs the road surface and prevents trucks from getting stuck.
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Inlet Structure: The inlet structures and surrounding area should be examined for blockages,
erosion, ice build-up, or other operational problems. Erosion may occur in the discharge area due to
the pumping activities. Erosion protection should be placed before and during discharge if required.
Any observed erosion should be recorded in operational logs and repaired as soon as is practical.
Retention Pond Wastewater Level: During open water periods, the water level should be observed
and recorded. A freeboard on 1.0 m should be provided between the water level and the top of the
berm at its lowest point.
Berm Condition: All visible parts of the lagoon berm should be observed and the condition noted.
Any cracking, slumping, seepage or other visible damage should be recorded.
Wastewater Colour: The variations in colour can be an important indicator of lagoon performance.
This may only be possible during open water periods.
Sewage Treatment Facility Colours and Indications:
Colour
Dark Green

Dull Green to Yellow

Grey to Black
Tan to Brown

Red or Pink

Indication
Good
High pH
High dissolved oxygen (DO).
Not very good
pH dropping
DO dropping
Blue-green algae are becoming established.
Very bad
Lagoon anaerobic
Okay, if caused by a type of algae bloom
Not good if due to silt or bank erosion.
Presence of purple sulphur bacteria (anaerobic
conditions) or presence or red algae (aerobic
conditions).

If the colour of the lagoon is grey, black, yellow or other colours that indicate poor operation, the
appropriate notifications should be given to the Inspector, Board and MACA Regional Office.
2.6

Sampling

The purpose of taking samples and carrying out tests on them is to obtain information on how well the
lagoon is performing throughout the summer months and whether the lagoon contents can meet
effluent requirements. Keep analytical results to document and provide support to reports.
There are six important parts to the process of sampling. These are:
1.

Taking the sample at the time called for;

2.

Using a properly cleaned container for the sample to be taken;

3.

Careful collection of the sample from the correct location and doing any necessary field
tests called for at that time;
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4.

Careful and correct labeling of the sample container and filling out a record sheet;

5.

Use of proper testing procedures, where tests can be performed on site; and

6.

Shipping of the sample in proper containers and expeditiously so that it arrives on time
for the testing.

Sample Frequency: Four Samples will be taken on an annual basis prior to discharge or "decant" of
the lagoon. These samples must be submitted to the Inspector in order to obtain approval for decant
of the lagoon.
Sample Parameters: Samples will be taken and analyzed for pH, fecal coliforms, suspended solids,
BOD5, and Oil and Grease.
Sample Locations: Samples are normally required to be taken at the effluent discharge area (SNP
0714-2 – See Figure 3. Facility Organization). Occasionally, other samples may be collected as
required by the conditions of the Water License.
Sample Collection: Normally, you will be required to collect all of the samples at the specified
location above in supplied bottles; normally two bottles – one sterile bottle for fecal coliforms and the
other bottle for the remaining parameters. This type of sampling is referred to as a grab sample as it
is collected at one time from a specific location. The grab samples are collected by dipping a sample
collector or the bottle into the flow stream. The samples should preferably be collected by rinsing
sample bottles with the sample wastewater for a couple of times prior to final sample collection.
To take a representative effluent sample during the discharge, at a minimum a grab sample should be
collected at the beginning, middle and end of the discharge. The grab samples are mixed in a clean
bucket and the combined sample is placed in the sample jar and submitted for analysis.
Sample Containers: The sample containers can affect the sample test results. The type of material
it is made of and the way it was cleaned are the most important factors. Most lagoon samples are
collected in plastic bottles that have been well washed and rinsed about six times. If the samples are
to be used for bacteria determination, then special sterilized bottles must be used. These must be
handled carefully so that the sample is not contaminated.
Field Tests: Normally, the only test you may be required to carry out on the lagoon site is pH. The
equipment for this is a pH litmus paper kit (with instructions included).
2.7

Sample Reporting

An annual report on the sample parameters will be submitted to Inuvialuit Water Board.
2.8

Record Keeping and Reporting

Record keeping and reporting is necessary to have information on what has happened. The use of
accurate records reports is very important for the Hamlet, Inuvialuit Water Board and its supporting
agencies, and to engineers that may need to work on the sewage treatment facility.
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The records and reports must be detailed enough to allow evaluation of performance and to track the
development of problems. The records and reports also give a good check on completed tasks, and
those left to complete. The records and reports for the Tuktoyaktuk sewage treatment facility include:
1.

Daily Inspections and Weekly Systems Checks Record prepared by Hamlet staff
(See Appendix A);

2.

Annual Sampling Report prepared by water sample testing laboratory; and

3.

Annual Water License Report prepared by the Hamlet staff.

2.9

Review

A compilation of the sewage treatment facility operations and sampling of the lagoon will be prepared
once a year as a summary of the operation and performance for the purpose of submitting an annual
report to Inuvialuit Water Board and for the purpose of an operation management review by the
Hamlet Administration.

3.

LAGOON MAINTENANCE REQUIREMENTS

3.1

Lagoon Inlet Structures

The inlet structures enable the sewage treatment facility to function properly (See Figure 4. Facility
Components). In addition, these structures require considerable attention to ensure that they
operate properly and do not experience or cause any erosion.
The most important aspect of maintenance of inlet structures is that they must not freeze in a way
that inhibits their operation. Another important problem is caused by sludge deposition near the inlet
structure, which has to be cleared manually or by machinery at regular intervals, on need-basis.
The lagoon has a free fall wastewater discharge. The sewage treatment facility operator must be
aware of the following locations of potential problems:
1.

The support structure holding the pipe;

2.

The foundation and wall of the support structure;

3.

Potential of ice build-up; and

4.

Potential of ice damage.

The metal support structure should also be inspected for corrosion and related problems that may
weaken the support structure.
3.2

Lagoon Discharge Stream

The discharge stream is a pump and pipe over the berm (See Figure 4. Facility Components;
Figure 5. Discharge Activity). The pump and piping are used on an annual basis; therefore
maintenance is required in advance of the annual discharge and as required during the discharge.
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3.3

Lagoon Berms

There are four main functions of lagoon berms:
1.

To form part of a storage container for retention of the wastewater for treatment;

2.

To form access to parts of the lagoon;

3.

To allow variation in wastewater levels due to wastewater volume changes; and

4.

To provide "freeboard".

The objective of the berm inspection is to make sure excessive leakage does not occur. Erosion of
dikes is mainly caused by wave action and surface runoff. Regular monitoring and maintenance are
required to control berm erosion.
Surface runoff must be prevented from entering the lagoon through diversion ditches around the
berms. The ditches must be properly maintained to prevent blockage of drainage.
3.4

Odour Problems, Weed and Insect Control

Odour Problem: Under normal operating conditions, the lagoon will not cause serious odor
problems. However, at certain times, severe odors may occur. The lagoon is located at a significant
distance from the nearest house; therefore, odor problems would not normally be a concern.
The most troublesome conditions are:
1.

Lagoon and storage lagoons in the period following ice break-up;

2.

At the end of an extensive period of cloud cover (in spring to fall when there is no ice
cover), resulting in reduced sunlight and therefore reduced algae activity and low oxygen
production; and

3.

Extensive floating sludge mats.

The operator of the lagoon has limited opportunities to do anything about these conditions.
For Item 1. This problem will normally be of short duration; also likely to occur annually.
For Item 2. "Hope" for sunshine soon.
For Item 3. Floating scum and algae mats need to be broken up and dispersed.
Weed Control: A number of surface weeds can develop in sewage treatment facility. The problem
with these weeds is that they block out the sunlight that is needed by algae to produce dissolved
oxygen. A second problem is that when the floating plants die, they begin to decompose using up
oxygen which is needed by the wastewater bacteria.
The ways to control surface weeds are as follows:
1.

Skimming (often difficult and requires repeating); and

2.

Use of herbicides (approval is required for their use).
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The removed weeds should be landfilled and buried, where possible, to prevent odor and insect
problems.
Insect Control: Flies and mosquitoes create the most common insect problems in sewage treatment
facility. Most mosquitoes breed in sheltered, calm water containing vegetation and floating materials
to which the female can attach the eggs. The egg clusters are fragile and easily damaged by
turbulent action caused by wind currents. Poor weed control and the accumulation of a scum layer
will make insect problems worse. Puddles of water outside the lagoon will also harbour insects. Berm
maintenance and the filling of potholes and puddles will reduce the opportunity for insect
reproduction. In some cases, the use of insecticides may be necessary. Approval of the insecticide
and the application procedure should be obtained through the supervisor.
Removal of Floating Materials: The floating materials must be removed on regular basis and
whenever the weather conditions are favourable. This material should be disposed of at the landfill.
3.5

Fencing and Signs

Bilingual warning signs are normally installed at regular intervals around the lagoon.
damaged signs should be replaced.
3.6

Lost or

Maintenance of Access Road

The access road was designed to be an all-weather road. Maintenance takes three basic forms: road
shaping and smoothing, roadway filling, and snow removal. These activities follow normal community
procedures.
3.7

Surface Runoff Management

Drainage ditches and culverts near the sewage treatment facility should be checked, particularly in
the early spring, to ensure that they are not blocked by ice. Any blockages should be cleared
immediately to avoid surface runoff from entering the lagoon.
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Appendix A
Sample Record Keeping Documentation
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Tuktoyaktuk Landfill Record Keeping
Daily Operation Observations for Month of ___________________, 20____.
Day

Lagoon
Normal

Lagoon

Observations

Not Normal

Action(s) required/taken
if problems observed

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
Weekly Inspections for Month of _____________, 20____.
Week

Truck
Discharge

Water
Level

Berm

Water
Colour

Observations

1
2
3
4
5
Mark with a checkmark to confirm inspection.
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