19‐Jan‐2016
Fisheries and Oceans Canada
Fisheries Protection Program
Dept. of Fisheries and Oceans
Attention:
Subject:

Mr. Jack O’Rourke, Sr. Biologist – Hydro, Flows & Linear Development
Department of Fisheries and Oceans (DFO) –
Amendment to Fish Habitat Compensation Plan for Fisheries Act
Authorization (No. 13‐01‐005)

Dear Mr. O’Rourke:
As a follow up to the meeting of 15‐Oct‐2015, please see the attached amendment
associated with following components of the Fish Habitat Compensation Plan
supporting the noted Muskrat Falls Fisheries Act Authorization (the Authorization):
1) 99 ha of shoal habitat for salmonid spawning and rearing for Ouananiche, Brook Trout
and Whitefish by preparing the upper section of Gull Lake to increase heterogeneity of
depth (Section 4.3.2 of the Authorization)
2) 26 ha of tributary delta habitat for salmonid spawning and rearing for Brook Trout by
preparing the lower sections of Edwards Brook and Pinus River (Section 4.3.3 of the
Authorization)
3) 1.5 ha of aquatic vegetation habitats for Northern Pike spawning at 3 sites of 0.5ha
(Section 4.3.4 of the Authorization)
The approach to each of these components of the Authorization has been further
defined after an analysis of site‐specific conditions. The commercial process for
completion will begin when your Department confirms the appropriateness of the
detailed methods. We anticipate that this process will begin in the near term. Please
advise at your nearest convenience.
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Please don’t hesitate to contact me at (709) 737‐4972 or by email at petermadden
@lowerchurchillproject.ca, if you have any questions.
Sincerely,

Peter Madden, Regulatory Compliance Lead,
Lower Churchill Project, Muskrat Falls Corporation
Cc. Clyde McLean
/attachment

Amendment to Muskrat Falls Fish Habitat Compensation Plan – Fisheries Act Authorization 1301-005
1.0

Introduction

This amendment outlines the execution strategy for three of the four fish habitat works approved for
the Muskrat Falls Reservoir of the Lower Churchill Hydroelectric Generation Project under Fisheries
Authorization No. 13-01-005 (Authorization). The three components to the fish habitat compensation
discussed in the memo include:
1) 99 ha of shoal habitat for salmonid spawning and rearing for Ouananiche, Brook Trout and
Whitefish by preparing the upper section of Gull Lake to increase heterogeneity of depth
(Section 4.3.2 of Authorization)
2) 26 ha of tributary delta habitat for salmonid spawning and rearing for Brook Trout by preparing
the lower sections of Edwards Brook and Pinus River (Section 4.3.3 of Authorization)
3) 1.5 ha of aquatic vegetation habitats for Northern Pike spawning at 3 sites of 0.5ha (Section
4.3.4 of Authorization)
Note: Section 4.3.1 of Authorization is related to building terrace roads associated with reservoir
clearing activities which would be flooded during impoundment of the reservoir. This work is being
completed as part of execution of the reservoir clearing activities.
2. 0

Gull Lake Shoal Habitat

The Lower Churchill Hydroelectric Development – Freshwater Fish Habitat Compensation Plan – Muskrat
Falls” (FHCP) reviewed three options for the shoal habitat works, including:
1) Construction of ridges on island and shoals,
2) Construction of habitat “finger” along shoreline of Gull Lake, and
3) Construction of depressions using blasting on island and shoals,
In the FHCP the 3rd option noted above was identified as the preferred option based on several
assumptions including additional shoals being accessible by equipment and availability of suitable
blasting materials. Further review has confirmed that there are many safety and environmental
challenges with the placement of equipment on small gravel shoals and blasting within the river valley.
In lieu of construction of the depressions, LCP plan to construct ridges on the main island and rock
clusters on the shoals. During a site visit in July 2015 it was confirmed that there is some natural
heterogeneity on the main island via natural ridges and recent erosion creating a channel in the spring
of 2014 (see Photo #1 and #2). To increase the heterogeneity of the area, fifteen 100m long ridges will
be constructed on the main island. The ridges will be approximately 1m high with 1.5 to 2 side slopes. In
addition, approximately 30-40 rock clusters will be constructed on the shoals using 3 to 5 boulders per
cluster. The boulders will have a minimum diameter of 0.5m. These features will enhance the upwelling
and increase the heterogeneity over an area of approximately 99 ha (see conceptual plan in Figure #1).
The location of the ridges and rock clusters will be selected in the field by a fish habitat biologist.
Pre-impoundment execution would use heavy equipment on the main island with access likely via barge
and use of on-site materials to construct the ridges. Boulders would be placed on the shoals via
helicopter. If heavy equipment access to the main island is not viable pre-impoundment then the
execution of the work would occur post-impoundment; in which case the ridges on the main island
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would be constructed by bringing in materials and placing them from a barge, as well as placing
boulders on the shoals from a barge.

Photo #1: Natural ridge on upper section of main island

Photo #2: New channel formed during spring runoff 2014
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FIGURE #1

SUB-EWP: PLATE
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3.0

Delta Habitat

During the design phase of the delta habitat, hydraulic modelling was used to evaluate the suitability of
the designs. River2D software was used to perform the river modeling and flow simulations. River2D is a
two dimensional depth averaged finite element hydrodynamic model that has been customized for fish
habitat evaluation studies. Topographic data was available in the form of LiDAR survey data which was
collected by the project in 2006. Hydrological inputs to the model were available in the AMEC report
“Lower Churchill Hydroelectric Development Freshwater Fish Habitat Compensation Plan” (Nalcor
Document No: MFA-AM-CD-9112-EV-002-01).
3.1

Pinus River

During the engineering design the layout for the Pinus River delta has shifted slightly downstream and to
the west bank of the river. This approach results in less instream work, no infilling of the natural
channel allowing continued access to these gravel substrates and no requirement for a large diversion
channel. The removal of the diversion channel is significant risk reduction measure as the 1:20 year
flows on Pinus River are around 260m3/s. The revised layout requires the construction of a 100m long
deflector berm to distribute the water over the delta post-impoundment. A section of the deflector
berm required within the natural channel, will be constructed immediately after impoundment. The
delta site layout is provided in Figure #2. Approximately 100 boulders will be placed on the lower 200m
of the delta. Scour protection will be placed on the delta in areas deemed necessary to reduce the
erosion. Average water velocities over the delta will vary from 0.05m/s to 1.0m/s for mean (Figure #2)
and 1:20 year flows, respectively.
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FIGURE #2

SUB-EWP: PLATE
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3.2

Edwards River

River2D analysis of the conceptual plan for the Edwards Brook delta confirmed that with mean flows of
3m3/s the velocities over the proposed delta would be very low. Model results showed that less than
10% of the delta would have velocities greater than or equal to 0.05m/s while the remaining 90% would
have lower velocities closer to 0.01m/s (see Figure #3). These large areas of ineffective flows and low
velocities would not produce suitable flow conditions for spawning and rearing habitat for brook trout.

Figure #3: Edwards Brook Delta under Mean Flow Conditions
As a result of the low flows over the proposed delta at Edwards Brook, an alternative site in close
proximity to Edwards Brook was identified on the north bank of the Churchill River, approximately
2.5km upstream of Edwards Brook. This area is currently being used as a camp site for reservoir
clearing, which provides an area already cleared and existing access to the site. The results of the
River2D simulations indicated that at mean flows of 1800m3/s the velocities would be in the range of
0.1-0.15m/s at this location. Figure #4 illustrates the velocities and flow patterns expected in the area.
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Figure #4: Reservoir Camp Fish Habitat Location under Mean Flow (1800 m3/s)
A conceptual layout of the fish habitat works at this site is provided in Figure#5. This plan would
produce approximately 12 ha of fish habitat suitable for brook trout spawning and rearing.
Approximately 0.5m of fill will be placed following existing grades with finish elevations ranging from 3337m. Ridges 1m high will be placed perpendicular to the flow direction to induce upwelling in the
deeper areas. Some of the fill would be placed in shallow waters toward a small island expected to
form. The mean velocities anticipated over the fish habitat works would be in the range 0.1-0.15m/s.
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FIGURE #5

SUB-EWP: PLATE
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4.0

Aquatic Vegetation Habitats

Three sites have been tentatively selected (pending site visits) for the aquatic vegetation habitats (Figure
#6). Artificial spawning mats previously identified in the FHCP are no longer available and as such we
continue to search for suitable spawning mat material/options. Once the spawning mats have been
selected, 200 m2 of mats will be deployed in shallow waters (approximately 1m below full supply level of
39m) at each of the 3 sites. Most areas in the reservoir have old growth tall trees which would be in the
ice stick up zone if not cut. Once suitable areas are identified in the field, selective clearing of trees will
be completed leaving younger trees below the ice zone for pike habitat.

Figure #6: Location of 3 Aquatic Vegetation Habitat Sites
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