Thanks for the info Paul.  I would have proceeded with this upstream fish passage improvement/restoration last summer, however, I was in a temporary assignment with a different Ministry.   We can help to get it done this year.
 

A few general comments to move the design forward and help ensure the project is successful, which most people that have done this type of work are probably familiar with:
Technical
1.       Inadequately designed or constructed Newbury weirs/riffles often fail.  LGL Limited's (Marc Gaboury) attached figure shows the general riffle design concept, which is essentially the same as in Restoring Habitats in Channelized or Uniform Streams Using Riffle and Pool Sequences, Chapter 12 of Watershed Restoration Tech. Circular No. 9, Fish Habitat Rehabilitation Procedures.
2.       Adequate rock size is most critical at the crest/upstream face, downstream toe and on top of the weir/riffle.  Rock that is buried in the core and in the bank armour may be smaller.  Using the guidelines and tractive force equation from Tech. Circular No. 9 provides a good guideline for the larger rock (riprap) size:
 

Rock Ø in cm = flow depth (D in metres) x riffle slope (%) x 1500
 

Example: D = 1m, slope = 6%
Rock Ø in cm = 1 x 0.06 x 1500
= 90 cm
3.       Durable riprap or angular rock locks together better than round boulders or cobbles.  If round rock is used, the size may have to be increased relative to riprap.
4.       The rock for the riffle must be keyed into the streambed to prevent the riffle from blowing out, especially at the upstream face and toe.
5.       A v-notch in the centre of the riffle helps to concentrate low flows and the thalweg.
6.       Incorporating enough materials with adequate fines (e.g., salvaged streambed gravels) into the weir core helps to prevent dewatering under lower flows.  For example, excavated materials from where the rock is keyed-in may be incorporated and packed into the weir (as it is built-up).
7.       The scour pool tailout and riffle can be top-dressed with spawning gravels to provide potential spawning habitat.
8.       Bank armouring along the riffle profile should be keyed-in to the bank, done to the normal high water mark along the profile of the riffle and not restrict the natural channel width.
9.       Dave mentioned in his e-mail a lack of downstream large woody debris and some other potential fish habitat concerns.  Reasonable enhancements to these issues could also be investigated as part of this project.
10.   If baffles are required, a handy design that works well is essentially a baffle welded onto a section of the same size culvert that is cut at the top and a short section of the diameter removed. This short culvert section is then manhandled into the culvert and held in place by tightening pre-attached threaded, readi-rod.  The culvert must be in decent shape (i.e., more-or-less round), otherwise this baffle style does not work.  This avoids on-site welding or concrete pours and does not require puncturing the culvert.  Once the culvert and downstream gradient are measured, we can determine if baffles are required.
11.   Baffles with offset, low-flow notches help to develop more of a thalweg in the culvert and concentrate low-flows.
 

Administrative
1.       Most of us probably want to keep the process as simple as possible.  I can draft a simple Letter of Agreement with the various partners once we determine the project scope and costs.
2.       MOT District endorsement of the work is required.  This message is copied to Doug Wright, MOT Area Manager.
3.       GST is not a reimbursable expense through the provincial government.
 

Road related
1.       There is some scour evident around the bottom of the culvert outlet.  To stabilize the outlet and reduce further erosion (and downstream sedimentation), some armouring should be done at the culvert outlet, with as little disturbance to the existing vegetation and with minimum amount of infilling of the scour pool.  Once the culvert gradient and diameter are provided, I will consult with our Hydraulics Engineer to obtain his recommended riprap treatment to protect the culvert outlet and eliminate future scour.
2.       Appropriate signage and traffic flagging must be done with any heavy equipment activities (e.g., off-loading, rock dumping) to address traffic management and safety issues.
 

That's all for now and once the survey info is available we can develop a design concept, cost estimate and overall project scope.
 

Regards,
 

Sean Wong
Environmental Coordinator/Fisheries Biologist
Ministry of Transportation
Cell: (250) 213-8659
 

