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July 5, 2001

Mr. Jordan DeGroot, 

Area Habitat Biologist

Fish Habitat Management

Department of Fisheries and Oceans, Canada 

P. O. Box 358

Iqaluit, Nunavut X0A 0H0

Tel: (867) 979-8007

Dear Mr. DeGroot,

Application for Authorisation, Second Bridge Crossing Aliaruhik River, Kugaaruk NU, Additional Information

This is in response to your memorandum to Mr. Dave Crockatt from the CG&T, GN, regarding the above-specified project.  We have carefully reviewed the nature of the additional information your office requires and we are confident we will provide all the information to your satisfaction.  In the following we are replying to every point of your concern and are indicating the required timeframe to prepare and submit the additionally requested material:

1. Bridge abutments constricting the flow and ability of the structure to withstand high water levels

At the proposed site the riverbed is 45 m to 50 m wide at High Water Level.  The east bank is gravely, vegetated, fairly steep and well defined.  During summer months the main channel is approximately 15.0 m wide and 0.5 m deep with occasional boulders protruded above the water surface.  On the west of the main channel there is a 12.0 m to 15.0 m wide gradually rising berm, where slow moving or standing water could be observed between the boulders. The west bank is generally low and covered with boulders. High water discharges occur during the spring break-up, when the river raises by approx. 0.3 m and spills to the west of the main channel.  There is some evidence of minor ice traffic on the west riverbank, most likely occurring at that time.  

The proposed crossing is located in a zone of rapids, approximately 60 m downstream from the river mouth at Barrow Lake.  Local residents indicated that historically the river runs open year round on this rapids and the ice traffic during spring break-up is very limited or none.  

We carried out two site visits and carefully observed the lake and large section of the river downstream of the proposed crossing.  We identified evidence of high water marks on the lakeshore and the riverbanks.  We interviewed local residents familiar with the Barrow Lake and the Aliaruhik River environment.  We also carried out hydraulic calculations for the existing and constricted capacity of the river channel.  As a result of all above, we concluded that a bridge of 32 m span, set with 2 m vertical clearance above the mean water level, would comfortably handle the maximum water discharges and ice flow estimated to occur with 1 in 50 year frequency.  Subsequently, in discussion with the owner, it was decided to increase the span to 36 m for additional safety.  

The proposed bridge abutments consist of galvanised metal bin boxes in-filled with clean gravel and protected from scouring with adequate size armour rock, or Riprap.  A geotextile membrane would be installed between the natural ground and the abutments.  The east abutment would be constructed at the high water mark of the river.  The west abutment would be constructed between the mean and the high water mark of the river, so most part of the year it would be on dry land.  

The results of our hydraulic calculations indicate that:

· At Medium High Water Level, which occurs during spring break-up every year and has a value of 0.3 m above the Mean Water Level, the bridge abutments would constrict approximately 6% of the channel cross-section.  The increase of the water velocity in the channel would be negligible and the bridge abutments would not be affected by this constriction.

· At Extremely High Water Level, which is estimated to be with 1 in 50 years occurrence and has a value of 0.6 m above the Mean Water Level, the bridge abutments would constrict approximately 16% of the channel cross-section.  We have calculated that the water velocity in the river would increase marginally and Riprap with nominal size of 500 mm would be required to protect the abutment from scouring.  Installation of such Riprap has been included in the design drawings and described in our DFO Application.

In summary we are confident that the position of the proposed abutments would have negligible impact on the erosion resistance of the channel at Extremely High Water Level.  We are also confident that the protected with Riprap and geotextile membrane Binwall abutments would comfortably withstand the marginal increase of the water velocity and ice traffic in the channel.

During the site visit on June 20, 2001, representatives of the DFO observed and removed from the riverbed a standing up, empty 45-gallons drum.  The drum was located within the high water mark of the river, in approximately 6” deep water.  During our visit in August 2000 the river was running low and the same drum was on the dry side of the mean water mark.  Local residents advised that they had placed the drum at this site many years ago to mark the ford on which they cross the river with ATV’s.  In spite of its light weight the drum has not been washed out downstream by water or ice flow.  In our opinion, the presence of the drum at this place is additional confirmation of our observations regarding the behaviour of the Aliaruhik River. 

2. Fish habitat compensation proposal for the backfilled area within the high water mark

We acknowledge your office advised the CG&T in January 2001 that fish habitat compensation proposal would be required for the loss of fish habitat.  The loss of habitat would be a result of backfilling the part of the crossing within the high water marks.  In subsequent teleconferences with your office, we believe it was agreed that the Hamlet would identify several potentially suitable for improvement sites along the river and would, with the help of the DFO representatives, select the most suitable candidate for improvement during the site trip on June 20, 2001.  

Due to inclement weather and limited time the visit to the candidate-for-improvement sites could not be materialised.  Presently the CG&T is retaining a qualified fish habitat biologist to visit Kugaaruk and to help in the preparation of the compensation package.  It is anticipated the package would be ready for submission on the week of July 23, 2001.

3. Two crossings of tributaries to the Aliaruhik River

The Department of CG&T has divided the Access to the FOL Site Project into two parts:

Part 1.
Construction of two bridges on the crossings of the Aliaruhik River

This work is being carried out under the CG&T authority.  Formal separate applications for authorisation have been produced and forwarded for approval for each of these bridges.  The first of them was approved for construction in the last year and presently is in final completion stage.  The construction of the second bridge is subject to the current application.

Part 2.
Construction of 23 km Access Trail to the FOL Site

The construction of the trail was undertaken by the Hamlet of Kugaaruk, with their own forces, under a Full Authority Agreement between the Hamlet and the CG&T.  During the last year the Hamlet completed nearly 14 km of that trail.  It is our observation, that the Hamlet management and operators are doing their best and despite of the funding limitations, are constructing the trail to acceptable environmental and functional standards.  

The trail crosses at least 11 tributaries to the Aliaruhik River.  All of them are seasonal run-offs or overflows of different size and some of them are connected, on their upstream part, to small lakes or ponds which are ground frozen during the winter and do not discharge any water into the Aliaruhik River during most of the summer.  According to the hamlet authorities, local residents do not regard these run-offs as fish bearing streams and for that reason they did not apply for NIRB authorisation to cross them.  Nevertheless, we have noted that hamlet forces have installed culverts on most of these crossings and are planning to install culverts on the rest of them.

The two particular crossings specified in your memorandum are located at distances of 4 km and 1 km respectively from the nearest bridge crossing.  The CG&T had regarded them, until recently, as part of the trail rather then as part of the immediate bridge approaches and had consider the construction of these crossings as part of the agreement with the Hamlet.  

In order to comply with the DFO requirement, the CG&T has recently included these two crossings in our contract are has instructed us to provide full-scale culvert design and to include the crossings in the applications to the NIRB and the other authorising agencies.  The CG&T is also retaining a qualified fish habitat biologist to assess the crossings from an environmental protection perspective and to provide advise in preparation of compensation package for the loss of fish habitat.

We are planning to be in Kugaaruk during week of July 9, 2001, when we will carry out site assessment and survey on both crossings.  Formal submission to the authorising agencies would be ready to be forwarded in the week of July 23, 2001.

4. Redesigning the Access Trail and the Bridge to avoid infilling of fish habitat

· Redesigning the Access Trail. 

This could be achieved either by looking for a new route for the trail, that does not cross any of the tributaries to the Aliaruhik River, or by constructing bridges spanning beyond the high water mark at least on the two crossings of DFO concern.  We are not sure of the practicality of anyone these options.  We would rather suggest the DFO to consider a proposal for installation of suitable size culverts at these locations and appropriate measures for siltation control.  Corresponding packages for lost habitat could be established and implemented for each of these crossings.

Please note that every year hundreds of culverts are authorised for construction in the NT and NU, and the construction of almost every one of them is associated with in-filling of real or perceived fish habitat. 

· Redesigning the Bridge

We strongly believe that the proposed bridge is properly designed for the site conditions at the Aliaruhik River crossing.  Regarding your suggestion for redesigning the bridge to avoid infilling of fish habitat, we would comment that very few bridges over river crossings in North America are constructed to span beyond the high water mark of a watercourse.  Such bridges are usually built over canyons, or on places where factors other than partial constriction of the flow at high water level govern.  We are not aware of the existence of any such bridges in the NT and NU.  For practical and economic reasons the bridge abutments are usually positioned, at the discretion of the design engineer, beyond the mean watermarks, but within the high water marks of a particular stream.  Often extensive in-stream work is carried out to accommodate construction of piers.  The elevation of the underside of these bridges is usually set above the higher estimated water level with suitable allowance for ice traffic, floating trees, navigation, etc whatever is applicable.  

Bridges of similar design, with Binwall abutments installed within the high water mark of the rivers, have been designed by the undersigned and constructed in Coral Harbour, NU – 1990, Resolute, NU - 1993, Grise Fiord, NU – 1996, Baker Lake, NU – 1998, and Clyde River, NU - 1999.  Numerous similar bridges have been constructed in the NT as well.  To date, these bridges have been performing well, with no deficiency and without any maintenance whatsoever. 

If your office consider necessary, we would be pleased to discuss all engineering and hydraulic parameters of the bridge, including the positioning and stability of the abutments, with the bridge engineer providing advise to your office in that matter.  In the mean time we would make every effort to satisfy the requirements of your office for minimal damage on fish habitat resulting from the construction activity and the appropriate mitigative measures.  We would prepare and implement a compensation package for loss of fish habitat once your office approves it.

We hope we have addressed all questions of your concern and are looking forward to continue working productively with your office for the successful completion of the project.  If you have any questions or wish additional information, please contact the undersigned at Tel (867) 920-4455, Fax (867) 873-6090, or email: jivko@TheEdge.ca.

Sincerely, 
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Jivko I. Jivkov, P.Eng. 

Principal, 

Jivko Engineering

Cc
Ms. Stephanie Briscoe, Nunavut Impact Review Board


Ms. Rita Becker, Nunavut Water Board


Ms. Dionne Fillatrault, Nunavut Water Board


Mr. Dave Crockatt, CG&T, Cambridge Bay


Mr. Doug Sitland, CG&T, Iqaluit


Mr. David Parker, CG&T Iqaluit


Mr. Quinn Taggart, Hamlet of Kugaaruk
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