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ATTN:
Jivko Jivkov, P.Eng. 

Dear Mr. Jivkov, 

Re:  
Fisheries Assessment – Aliaruhik River Bridge Crossing, Kugaaruk, NU
Based on our review of the hydraulic assessment letter report prepared by Stephane D’Aoust of Golder Associates (dated 31 Aug 2001) and our visit to the bridge site on July 2001, the main areas of potential fisheries concern regarding the proposed bridge crossing on the Aliaruhik River include:

1. Interference with upstream fish migrations due to increased flow velocities under the bridge;

2. Habitat loss in the footprint area of the proposed abutements; and 

3. Increased water level in Barrow  Lake due to backwater effects upstream of the bridge.

The sources of these impacts and their significance to fish populations in the area are briefly discussed below.

Fish Migrations

Within a 10 m long section of the river at the bridge site, the river channel width will be constricted to 32 m by the spacing between the west and east abutments. Under flows measured on 12 Aug 2001 (3.3 m3/s), this constriction would result in a channel width decrease of only about 4 m and, consequently, would not significantly change mean water velocities (0.59 m/s with or without the bridge). However, under higher flow condition (e.g., 1:2 year discharge of 49 m3/s), the channel width would decrease by approximately 42 m (from 74 to 32 m) and result in a 66% increase in mean water velocity under the bridge (from 1.5 to 2.5 m/s). 

According to Katapodis and Gervais (1991), the burst speed capability of Arctic char adults (>40 cm in length) to swim upstream through a 1 and 2 m distance are 2.5 and 1.7 m/s, respectively. Using a prolonged swimming mode, Arctic char can navigate through 1.3 m/s velocity for a distance of about 10 m. Although 1:2 year flow velocities under the bridge would likely present difficulties for upstream migrants, these velocity extremes would occur during spring freshet period, which coincides with downstream migrations of adults to feed in the ocean. As such, it is not expected that 1:2 year flow velocities would impact spring fish migrations.

Of more potential concern are flow velocities during August, when adult Arctic char undergo upstream migrations from the sea to overwinter in Barrow Lake and other freshwater systems farther upstream. According to the hydraulic model , August flows in the Aliaruhik River are approximately 6, 10, and 22 m3/s for 1:2, 1:5, and 1:50 year return period, respectively (Stephane D’Aoust, pers. comm.). Under the worst-case scenario (i.e., 1:50 year return), mean flow velocities would increase from approximately 1.1 m/s (existing conditions) to 1.4 m/s (with bridge in place).  Although these velocities may marginally exceed Arctic char prolonged swimming speeds of 1.3 m/s to navigate through a 10 m distance (i.e., the length of the high velocity constriction zone), the abundance of large boulders along the river bed will likely provide numerous resting spots and velocity breaks to enable navigation through shorter distances at higher burst speeds. As such, it is our opinion that the flow velocities under the bridge will not significantly effect the upstream movements of Arctic char adults. 

It should also be noted that under existing conditions, flow velocities within a 30 m section immediately downstream of the proposed bridge site are considerably higher (i.e., 1.9 m/s during 1:50 year August flows) than at the bridge site (i.e., 1.1 m/s during 1:50 year August flows). This marked difference in water velocities is due to localized changes in river gradient and channel depth; the conditions downstream are not expected to be affected by the construction of the bridge. Because all upstream migrants would need to navigate this high velocity area prior to arriving at the relatively lower velocity zone under the bridge, the proposed project is not expected to affect the movements of the strong swimmers that already had to navigate more difficult sections farther downstream. 

Habitat Loss

The footprint area of the proposed abutments will result in loss of instream habitat during periods when high flow conditions increase the natural wetted channel width to more than 32 m. The extent of the lost area will vary with discharge. Assuming that the abutments will be 15 m wide at the base, the lost areas will be approximately 60 m2 at flows of 3.3 m3/s (as measured on 12 Aug 2001) and 630 m2 at 1:2 year return discharge of 49 m3/s. Because this potential habitat loss will be limited only to periods of high flow when similar habitat will be widely available elsewhere, the impacts on fish populations will likely be negligible. If required, compensation strategies to satisfy the “No Net Loss” principle were developed and outlined in our previous fish assessment report (July 2001).

Water Level Increase 

The backwater effect resulting from flow constriction at the proposed bridge site is estimated to increase the surface water level in Barrow Lake (located 25 m upstream of the bridge) by about 0.19 m at 1:2 year flows and up to 0.42 m at 1:100 year flows. This effect is expected to occur only during the peak of spring freshet period when most of the lake is still covered with ice. The inundation of the near-shore area will result in a slight and temporary increase in the littoral zone of the lake. As such, it is not expected to have significant adverse effects on the quality and availability of fish habitat in Barrow Lake.

Should you have any questions or concerns regarding the above assessment or require additional information, please contact me at 780-483-3499 or jpatalas@rll.ca.  

Sincerely,

RL&L ENVIRONMENTAL SERVICES LTD.

A Member of the Golder Group of Companies
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Jacek Patalas, P.Biol.

Fisheries Scientist 
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