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1

INTRODUCTION

1.1

BACKGROUND

This document provides a general abandonment and restoration plan for the Bluefish Hydroelectric
Facility (the Bluefish Facility), owned and operated by the Northwest Territories Power Corporation.
As there is no expectation that the Bluefish Facility will be closed in the foreseeable future, this
document remains conceptual in nature. This document generally follows Guidelines for the
Closure and Reclamation of Advanced Mineral Exploration and Mine Sites in the Northwest
Territories (MVLWB and AANDC 2013) and Dam Safety Guidelines (Canadian Dam Safety
Association 2013). Other reports reviewed are listed in the References section at the end of the
report.

1.2

SCOPE

This plan provides information on the steps and procedures that will be taken to close and abandon
the Bluefish Facility should:
•

NTPC no longer require the facility, nor wish to maintain it on care and maintenance; and

•

no other organization agrees to assume responsibility for operation of the hydro power facility.

Should NTPC no longer require power from Bluefish and transfer of other NTPC assets were not
contemplated (i.e. the Corporation were not sold to another organization), the most likely scenario
would be for some other organization to assume operating and maintenance responsibilities for the
hydro facility. Should NTPC be sold to another organization, application would be made by the
purchaser to amend the Water Licence to the name of the new owners.
Bluefish has been providing safe and cost-effective hydroelectricity since 1942, and electrical
generation could currently only be replaced by diesel generators. As such, it is unlikely that the
Bluefish Facility would be closed, and the plans contained in this report are conceptual only. Closure
would have to meet the requirements of the Mackenzie Valley Land and Water Board, the Canadian
Dam Safety Association and the Government of the Northwest Territories (GNWT).
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1.3

FACILITY LOCATION

The Bluefish Facility is primarily located on Prosperous Lake, 39 km north of Yellowknife, NT, on
the Yellowknife River system. The facility includes the following (Figure 1):
•

Bluefish Lake Dam, Spillway & Low level Outlet;

•

reservoir created by the Bluefish Lake dam;

•

approximately 900 m long tunnel/penstock to direct water from Bluefish Lake to the
generators;

•

two generators; and

•

miscellaneous buildings and other equipment.

There is also a small dam, known as Duncan Dam, at the outflow of Duncan Lake, used to create
a reservoir at Duncan Lake on the McCrea River.
The original timber crib dam at the outflow of Bluefish Lake was closed and replaced by the current
spillway and dam in 2011-2012.

1.4

BLUEFISH OPERATIONS OVERVIEW

The Bluefish facility makes use of water from the Yellowknife River drainage basin. Prior to the
damming of Bluefish Lake in 1940 and diverting of the Yellowknife River through the Bluefish facility,
the Yellowknife River connecting Bluefish and Prosperous Lakes went over a waterfall at the outlet
from Bluefish Lake. Prosperous Lake is approximately 38 m lower than Bluefish Lake.
The Bluefish Facility is the oldest hydro facility in the N.W.T. with the original Bluefish Lake Dam
constructed in 1940 and the G1 generating plant and Duncan Lake dam completed in 1942.The
original Bluefish Lake Dam was a timber crib structure buttressed on the upstream and downstream
with rock fill that was constructed at a waterfall at the outlet of Bluefish Lake The facility was
constructed to provide electricity to operate the Cominco Gold Mine in Yellowknife. In 1994 the G2
generating plant was built 20m west of the G1generating plant Duncan Lake, 20 km north east of
the Bluefish Lake, provides the majority of the water storage for the Bluefish facility. Water from
Duncan Lake and the Yellowknife River flows into Bluefish Lake where it in enters the intake head
gate. The intake leads to a 760 m long unlined rock tunnel. From the tunnel, a 3 m diameter, 150 m
long steel penstock bifurcates and connects to two powerhouses each containing a single
unit. NTPC generally operates the new unit and utilizes the old unit as a variable flow generator
when the electrical demand exceed the capacity of the new unit. There are several additional
buildings located near the powerhouses, including two trailers housing operations employees.
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The main storage reservoir for the Bluefish Facility is at Duncan Lake. Water flows from Duncan
Lake through the Duncan Lake Dam along the McCrea River to Neck Lake, then to Short Point and
Angle Lake. Water from Angle Lake flows into Quyta Lake where the McCrea River system joins
the Yellowknife River system, and then on to Bluefish Lake.
The primary purpose of the Duncan Lake dam is to provide a water supply for power generation at
the Bluefish Plants. The Duncan Lake control dam was originally built in 1942 as a rockfill timber
crib structure, It was relocated and replaced in 1974 with a concrete gravity dam consisting of a
stoplog opening and overflow spillway, and repaired in 1994, 2007, and 2017. The repairs were
required due to undermining caused by excessive leakage and erosion of the foundations and
concrete deterioration. A Bentomat blanket with riprap cover was installed upstream of the dam and
concrete work was carried out to enhance the dam in 2007. In 2014 the dam was upgraded with an
aluminum stop log system. The maximum draw down at the dam is to 209.4 m. The top of the
spillway is at 212.6 m; the top of the dam is at 213.4 m (NTPC 2005).
The NTPC operator on duty at the Bluefish Facility inspects the Bluefish Dam, Forebay Gate and
the spillway twice a day during his daily routine. The Duncan Lake Dam is inspected at least four
times a year.

1.5

GOVERNING LEGISLATION

The Bluefish Water Licence is issued under the authority of the Mackenzie Valley Land and Water
Board. Abandonment and restoration of facilities on federal lands in the Northwest Territories are
covered by the Mackenzie Valley Resource Management Act and the NWT Waters Act. Any
impacts to waters frequented by fish or fish food organisms are regulated by the Fisheries Act.
Other acts and regulations may also apply, such as the Navigable Waters Act.

2

CLOSURE PLAN

The Bluefish Facility has been providing power since 1942 and continues to be an important power
source for Yellowknife. NTPC does not anticipate closure of the Bluefish generating facilities or
dams. The generators and power facilities will be maintained and upgraded as required over time
and the Bluefish Lake dam has been engineered for operation into the foreseeable future (100
years or more). As such, this closure plan is conceptual and subject to review prior to the eventual
decommissioning of the development.

2.1

OVERVIEW

For permanent closure, the general procedures that will be followed will be to breech and stabilize
the dams, permanently close off penstocks and remove buildings, generation equipment and
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powerlines. Disturbed areas would be allowed to revegetate naturally or seeded if natural processes
are too slow.
This plan addresses the existing infrastructure at Bluefish. Should that infrastructure change, the
plan will be updated to reflect those changes. The approach will be to remove all structures with
minimal environmental disturbance, stabilize the area, and expedite return to a productive natural
state.
With the proximity of Bluefish Lake to Yellowknife, the closed state will likely be one that is safe for
hunting, fishing, and camping. Consultations would be required determine whether the upstream
water levels should be returned to a pre-development state (as they were prior to 1940), or whether
they should be maintained as they have been since the Bluefish Facility became operational.

2.2

DUNCAN LAKE CONTROL DAM

Once the powerhouses are closed, there will no longer be a requirement to provide a reservoir of
water at Duncan Lake for their operation. Therefore, over a period of several months, the stop logs
will be removed from the dam spillway until the base level is reached. Water release will thus be
controlled, and no flooding will occur. If required to have a 3.0 m foreshore, Duncan Lake dam could
be levelled once water in Duncan Lake has reached base level. However, removal of stop logs will
return Duncan Lake to near pre-dam control levels (a 3.5 m foreshore) and leakage of the remaining
dam structure will not pose an environmental or safety hazard.
Once Duncan Lake levels stabilize, natural re-vegetation should occur relatively quickly in areas
covered by silt because of the potentially relatively high nutrient levels in exposed beaches.
Riparian species, such as sedges and willows, will naturally re-vegetate lower margins and
terrestrial, forest species the drier upper portions of the foreshore. Seeding or willow transplanting
in the foreshore would be considered if short-term stabilization is necessary.
An average foreshore of 3 m is expected following the Duncan Lake dam removal. The perimeter
of Duncan Lake is 104 km and thus an area of approximately 30 ha could potentially be permanently
exposed. With removal of the spillway logs only at Duncan Lake the foreshore would be 3.5 m. The
Duncan Lake water levels will be monitored for three years to determine if it is necessary to level
the dam.
One or two years prior to final closure, during low lake levels (typically late summer), the foreshore
margin of Duncan Lake will be surveyed to determine the substrate types. As well, areas possibly
susceptible to rapid erosion will be identified. Manual re-vegetation or other means of stabilization
may be required to control erosion.
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2.3

BLUEFISH LAKE DAM

The Bluefish Lake dam is treated in a similar manner to the Duncan Lake dam. The dam will not be
dismantled until the excess water from Duncan Lake dam has flowed over the Bluefish Lake dam
spillway. Decommissioning would be conducted primarily during low water levels. The low level
outlet on the spillway would be fully opened with further draining through the existing powerhouse
tunnel/penstock. The dam would be breached to create a channel around the historic watercourse.
The channel breached would be wide enough to allow water flow at both high and low river flows.
This will require excavation below the water level, and removal of the metal sheet pile dam core. A
sediment management plan would be required to manage the anticipated release of sediment
resulting from the instream works.
Re-grading may be required to stabilize the remaining surface of the dam, and remaining materials
must be of sufficient size to forestall erosion and washout from hydrologic action. Once the river
was flowing in its original course the low level outlet of the spillway would be removed.

2.4

PENSTOCK INTAKE / HEAD GATE

The intake, surge and outlet structures for the penstock will be permanently sealed with concrete
and steel. Fencing will not be required as the concrete and steel plugs will prevent access to the
rock tunnel. The concrete and steel plugs will be monitored for five years for leakage and cracks.

2.5

PENSTOCKS

If feasible, steel penstocks will be dismantled, the steel collected and taken out on the winter road.
The steel will be sold as scrap. Open ends of the remaining penstock sections will be sealed with
concrete and steel to prevent accidental or intentional entry by people or animals. Tunnel sections
of the penstock system will also be sealed off in a similar manner. Disturbed ground caused by the
dismantling activities will be scarified to encourage natural revegetation. Where required, slope
stabilizing remedies such as staked mesh or other slope stabilizing products will be used.

2.6

GENERATORS AND OUT BUILDINGS

Electrical generation equipment in the generators will be disassembled and removed once the
facility permanently ceases operation. The transformers will be removed and reused or sold. All
transformers at Bluefish are mineral oil filled not PCB. All buildings will be dismantled to foundation
level and foundations broken up. Concrete from the foundations will be broken up and buried,
adding to the shoreline. Disturbed areas will be scarified to encourage natural revegetation.
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The fuel farm at the Bluefish Facility consists of two bulk storage tanks, double walled with berm
attached. At closure, the remaining fuel in the tanks will be pumped out and returned to Yellowknife.
The empty tanks will be shipped to Yellowknife for re-use or decommissioning if no longer useable.
Soil within the fuel farm area will be sampled for petroleum hydrocarbons, and any contaminated
soils would be managed according to the Environmental Guidelines for Contaminated Site
Remediation (GNWT 2003). The area would then be scarified to encourage natural revegetation.
All chemical stores will be removed from the site and disposed of according to the Bluefish
Hazardous Waste Management Plan and the Guideline for the General Management of Hazardous
Waste in the NWT (GNWT 2017). Inert waste will be incinerated, landfilled at site, or hauled to
Yellowknife by winter road for disposal.
At the end of site dismantling, the boat dock on Prosperous Lake will be dismantled or left in place
for use by the general public, as required. If left in place, the dock will be posted with signs warning
that the structure is not maintained, and use is at the user’s risk. Dismantling, if required, will be
done in such a manner as to minimize disturbance of the lake bottom. Foreshore disturbance will
be stabilized.
The radio tower and radio building would preferably be sold to interested parties (such as
Northwestel). The area around the radio tower and building will be fenced and warning signs placed
on the fence illustrating the hazards. The maintenance of the fence will be the responsibility of the
new owner.
The roads will be scarified to encourage vegetation growth. Permanent blockage of the roads may
be requested by government agencies or aboriginal groups.

2.7

POWER LINES

The conductors and structures will be removed for disposal or re-use.

2.8

ENVIRONMENTAL MONITORING

An environmental monitor, empowered to stop work if required, will oversee dismantling of the
Bluefish Facility. The monitor will be under the supervision of NTPC and file reports with the
Mackenzie Valley Land and Water Board as required. Annual inspections of the site would be
conducted to monitor the performance of all stabilizations, caps, and the rate of re-vegetation.
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