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INTRODUCTION 

 

Between 1997 and 2000, the Southeastern Anglers Association (SAA) restored parts of 

the riparian zones and aquatic habitat on the Mill Creek tributary in the Bouctouche watershed. 

This watershed is an important watercourse for the Atlantic salmon (Salmo salar) and brook 

trout (Salvelinus fontinalis) in southeastern New Brunswick. After restoration activities, fish 

habitat was improved almost instantly. However, in recent years, other issues have surfaced such 

as fragmented habitat, bank degradation, increased sedimentation due to cattle grazing and 

fording activities, and the ineffectiveness and need for repairs of some restoration structures. 

Newer restoration techniques will help improve the fish habitat on Mill Creek tributary. On April 

17 and 18, 2014, an important rain event caused a culvert on Mill Creek to break and washout, 

causing important damage to fish habitat. 

 

The principal objective of this project is to restore and stabilize eroded riverbanks 

upstream and downstream of the culvert area and reconstruct the stream morphology closest to 

its state before the washout event. The restoration efforts will recreate a healthier fish habitat 

favoring atlantic salmon and brook trout productivity. 

 

 

PROJECT DESCRIPTION 
 

The whole restoration project will be carried out over three years. This document 

describes the work done during the first year (2017-2018). The SAA staff is working with Parish 

Aquatic Services (PAS) also known as Matrix Solutions now, the consultants, and the New 

Brunswick Department of Transportation and Infrastructure (DTI). For the second year of the 

project, Matrix Solutions has re-conducted a geomorphic and habitat survey on Mill Creek to 

have an update of the changes after SAA took out the old restoration structures in the first year 

and DTI put in the two new culverts. The objectives of the survey were to identify key habitat 

features and to prioritize locations for restoration of Atlantic salmon habitat. A key focus of the 

project was to develop a design that ensures efficient use of resources available for restoration 

and to maximize the long-term efficacy of the restoration efforts. The survey was conducted on 

more or less than 1.50km of stream surrounding the culvert blowout. Matrix Solutions has made 

recommendations, also explained in their report “Mill Creek Removal of structures and Instream 

restoration recommendations 2016”, on which erosion control and habitat restoration techniques 

should be used to reduce sedimentation and to improve fish habitat on this stream. During the 

second year of the project, after the second survey was completed, a few problem areas were 

found spread across the watercourse. Some of the problems are caused by a combination of the 

new culverts, secondary roads and the winter weather events. Matrix Solutions recommended 

that we focus the restoration work by adding a ‘brush mat’, also explained in Matrix Solutions’ 

report “Mill Creek Post-Installation Report Brush Mattress 2017”, to an area of the river that is 

widening and causing an island forming in the middle of the river. This brush matting technique 

is use to capture sediments in locations where sediment being lost. We hope this technique will 

be efficient enough to withstand the water flow while the river is re-adjusting to the changes. 
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From our understanding, the culverts will not be changed and will not be re-adjusted by DTI.  

They may, however, fix some of the erosion issues at the road crossing after winter events (Note: 

after January 2018 the road at the culvert area was closed due to erosion). SAA, in the third year, 

will concentrate restoration efforts on the upstream side of the culvert as planned to help improve 

fish habitat. 

 

 

RESULTS 
 

 As stated in the previous section, some restoration work done in 2017-2018 was 

downstream of the Mill Creek culverts. Matrix Solutions recommended that we focus the 

restoration work by adding a ‘brush mat’ to an area of the river that was widening and causing an 

island to form in the middle of the river. The widening of the river was caused by the old fish 

habitat structures that were installed in the 1990’s. SAA took out those malfunctioning structures 

during the first year of this project (2016-2017). One structure of ‘brush mat’ was created by 

SAA staff, with the help of volunteers and supervised by a Matrix Solutions technician. This 

structure was placed in order to ensure that the river stays in its proper course; the ‘brush 

matting’ should help refill the side of the river that lost sediment and help rebuild its natural 

morphology.  

 

The ‘brush matting’ technique is an overlay of several small coniferous trees overlapped 

on each other and secured to the riverbank (see figure 1). It was secure as best as possible with 

stakes and rope attached to riverbank trees. Before and after pictures of the site are annexed to 

this report (along with site coordinates) and some are also in Matrix Solutions’ report. 

Furthermore, Matrix Solutions’ report contains details on the structure’s location and why it was 

created. Results from the geomorphic and habitat survey have also been annexed. 

 



3 
 

Figure 1: Brush matting technique to accumulate sediments in areas where it was lost. 

 

 SAA hope this technique will be efficient enough to withstand the water flow while the 

river is re-adjusting to the changes in the area. From our understanding, the culverts will not be 

changed and will not be re-adjusted by DTI.  They may, however, fix some of the erosion issues 

strictly at the road crossing only after winter events (Note: after January 2018 the road at the 

culvert area was closed due to erosion).  

 

After the first year of the project had passed, more damage was observed downstream. 

After the second survey was completed, a few problem areas were found spread across the 

watercourse. Some of the problems are caused by a combination of the new culverts’ alignment 

and its stabilisation, secondary roads and the winter weather events. Many trees along the 

riverbank downstream of the new culverts were now un-rooted where they were not the year 

before. Parts of the substrate upstream of the culverts are exposing bedrock where it wasn’t the 

year before. Matrix Solutions suggested SAA to concentrate restoration efforts on the upstream 

side of the culvert to help improve habitat through this river adjustment. 

 

 Signs explaining SAA’s accomplished restoration work were placed at three locations 

surrounding the site: one near the culvert (N 46,27,11.8971 W 064,49,53.3158); one downstream 

of the culvert, crossing a seasonal access road (N 46,26,44.0879 W 064,49,36.1887); and one 

upstream of the culvert, crossing Route 495 (N 46,26,23.4072 W 064,53,9.4541). The signs will 

also mention the different funding programs that supported Mill Creek restoration work during 

these 3 years. Pictures of the signs will be added to this document once the signs have been 

printed and installed. Some installment had been delayed in 2016 and 2017 due to winter weather 

conditions, a missing sign and posts, and a DTI contractor running over a sign from a previous 

project on Mill Creek with a bulldozer. This year, two of the three signs were placed, but the 

other will only be place in 2018 due to erosion at the culvert; the tree on which the sign was to be 

placed is gone. 

 

 

CONCLUSION 
 

 Some ‘brush matting’ were built in an area of the river that was widening, downstream 

from the culverts, that was cause by a malfunctioning old structure (installed in the 1990’s). This 

old structure was taken out during the first year of this three year project. The widening of the 

river was creating an island of sedimentation in the middle. In order to bring back the natural 

morphology of that site, SAA was recommended to build ‘brush matting’, a technique known to 

collect and rebuild sediment where it was lost.  

 

The re-evaluation of Mill Creek has shown that more damaged had been added to this 

watercourse due in part by the new culvert installed. Some of these changes involved increasing 

riverbank erosion, un-rooting trees, and uncovering the riverbed by exposing more bed rock. 
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SAA will then follow Matrix Solutions’ recommendations on which restoration techniques to use 

upstream of the culvert to help improve the habitat while the river adjusts to the changes. 
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ANNEX A: 2017 – SIGNS AND BRUSH MATTING SITE 

(PICTURES AND SITE COORDINATES) 
 

 
 

Sign downstream of the culvert, crossing a seasonal access road (N 46,26,44.0879 W 

064,49,36.1887) 

 

 
Sign upstream of the culvert, crossing Route 495 (N 46,26,23.4072 W 064,53,9.4541) 
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N 46,26,59.3747  W 064,49,46.6069 

Site 3 was chosen to build brush matting:  

 

Before pictures: 

Looking downstream of the site 
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Looking upstream of the site 
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During pictures: 

Looking downstream of the site – building the brush matting 
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Looking upstream of the site – building the brush matting 

 
 

Getting out a tree stump in the river channel 
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After pictures: 

Looking upstream of the site 
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Looking downstream of the site 

 

 
dd
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The side view of the brush matting (approximately 140m²; 35m length x 4m width): 
ld



13 
 

ANNEX B: 2017 – OTHER PICTURES OF EROSION NEAR THE 

SITE AND CULVERTS 
 

Near the culverts 

  
 

  



14 
 

 

 

 

 

 

 

 

 



15 
 

Near site 3 (approximately 50m downstream of brush mat) 
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ANNEX C: 2016 – OLD STRUCTURES BEING TAKEN OUT IN 

2016 (PICTURES AND SITE COORDINATES) 
 

N 46,27,1.6014   W 064,49,49.7828 

Site 1: Before 
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Site 1: During 

 
 

Site 1: After 
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N 46,27,0.3263  W 064,49,47.9322 

Site 2: Before 

 
 

Site 2: During 
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Site 2: After 

 
 

N 46,26,59.3747  W 064,49,46.6069 

Site 3: Before 
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Site 3: During 

 
 

Site 3: After 
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N 46,26,56.0922  W 064,49,48.1507 

Site 4: Before 

 
 

Site 4: During 
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Site 4: After 

 
 

N 46,26,51.0478  W 064,49,52.7241 

Site 5: Before 
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Site 5: During 

 
 

Site 5: After 
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N 46,26,50.8560  W 064,49,52.2787 

Site 6: Before 
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Site 6: During 

 
 

Site 6: After 

 
Some netting that was attached to the log was removed but the log has been left in place. 
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N 46,26,47.0567  W 064,49,44.0079 

Site 7: Before 
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Site 7: During 
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Site 7: After 
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N 46,26,46.9037  W 064,49,42.2075 

Site 8: Before 
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Site 8: During 

 
 

Site 8: After 
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ANNEX D: GEOMORPHIC AND HABITAT SURVEY RESULTS 2016 
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ANNEX E: PARISH AQUATIC SERVICES’ REPORT 
See Matrix Solutions’ report: “MILL CREEK SUMMARY OF INSTREAM WORK 

COMPLETED SEPTEMBER 2016” and “MILL CREEK SUMMARY OF INSTREAM WORK 

COMPLETED SEPTEMBER 2017” 
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ANNEX F: WATERCOURSE AND WETLAND ALTERATION 

PERMIT 2016 AND 2017 
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