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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 20177, 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.

Brush Matting

Old river
bank limit




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.



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)
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Sign upstream of the culvert crossing Route 495 (N 46, 26 23 4072 W 064, 53 9.4541)




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




Looking upstream of the site



During pictures:
Looking downstream of the site - building thp bruh m
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After pictures:
Looking upstream of the site
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The side view of the brush matting (approximately 140m2; 35m length x 4m width):
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ANNEX B: 2017 - OTHER PICTURES OF EROSION NEAR THE
SITE AND CULVERTS

Near the culverts
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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

: After

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

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
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ttached 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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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

B

PERMIT FOR WATERCOURSE AND WETLAND ALTERATION
ALT 4255017 Original

(Rnguitions DO-B0 wadr the Clusn Wiser Act Chaptir C-8.1, Act of Now Brunswizk 1880

mwmm ADDRESS 4505, rie rouse 134
Cocagne, N8 E4R 1NO

(u)smna
LOCATIONS | pasting Norting Datum In Emting  Nerthing Outum n
255611 5145800 WGS 84 20
Afacted Wirtercoorsa/Tributary:  M# Craat | Booouene Fiver
Aftected Regloos: ENV - 3 OFO - GULF ONRC- 2
1°50.000 Maws - 31 V07 Comomde - Kart Parth - a1 Mary

PERMIT VALID FOR THIS PERIOD FROMM mm

Descripton of Watercourse/Wetland Alteration(s}

This project conssts of instaling log and rock structures by hand in Mit Creek at aress of habilat degradaton and

SiRam ovar-wideaing 88 per the desgn drawings Htad "SEAA Mil Cresk Restoration” submitted by PARISH aguatic

Mrvices

The Perslise may y Dome BOVe heroty apcrowes by he Minkiw  Refw %
wiltroissvalwatians! Wyt

dwmmn Co» A R uwmmmw

Conditions.
Mumwnwnwmwumwnumunm THes penmd does not aswngh o sxciude
'umlu-w nmda"!wdhw Neow Branswich or of Canada 10 serve as wgul defarss 1 nry acton

Mieciad by the sferaton

Numter of conditions attached to s penmir 14

S PR ST

South Anglers A Inc
4885, rie route 134
Cooagne, N8 E4R 1NG
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DOCUMENT A" Attached to ALT 42550'17 Original
CONDITIONS OF APPROVAL

{Reguiatons 50-50 under the Clsan Water Act Chapter C-6.1, Act of New Brunawick 1959)

(1) Other than the siterations deacribed on this permit, no additional aiteration shall be carried out n
or within 30 metres of the shoulder of the bank of & watercourse andfor the edge of a wetland.

(2) Acopy of this parmit, inciuging the “Conditions of Approval”, shall be kept af the alteration site
mmmunmwmmmumwumam
inspacior designated o set on behalf of the Minstor of Environmant and Local Govermment, or
an amployee of Fisheries and Oceans Canads.

{3) Tha permitive shall ensure that all persons involved in the projact are aware of and comply with
the scops, conditions, 8nd environmantal constraints of this permit.

(4) The Departmant of Envirorment and Locs! Govemmant - Grand Falis Offics (473-7744) shall be
WW&MW(IW?M”MIM)

(8) muuwuwmmumm Any spill,
wum must ba reparted by contacting the Dapartment of Environement and Local

Government durng business hours or the Canadian Cosst Guard Environmental Emergency
number (1-800-5685-1633) sfter hours.,

(8) Any debris and excavated material generated by the project shall be disposed of such that it
cannot be washed into a walercoursaiwetiand by floodwaters or surface runoff

(7) Al materials and self-propelled equipment used o fulfill the project shall be operated, and
sioredparked in an area that prevents any deletenous substance (6.9, petroleum products, sit,
elc,) from endering & watarcourselwetand.

{(8) mmwnmhmwuhmmmummmm
any fuel, lubricants, or hydraulic flud

(9) mwmunmuwmmnmbm
noticeable suspended sediment from reaching a watercourse’wetiand as @ result of the
altarations covered by this permit.

(mmmmmnmwmmwmmm

be Implemented at the onset of the project and maintained throughout.

(11) n-mmmmnmumummwummu
corrected before cantinuing the project. If suspended sadiments cannot be contraled, the project
area shall be solated from the remainder of the stream Sow before work may proceed.

(12 ) Al inchannel work shall be carried out manually using hand held fools only.

(13) The work shail be cartied out during low Sow conditions,

(14 ) Any vegetation destroyed s a result of project activities shall be replaced with non-invasive
perennial native 1o the aron. The species and density of woody vegetation planted
shall be simiar 1o that which existed In the area before the project took place.

B
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View Permit - WAWA Applications / Demandes de MCETH Page 1 of 4

BrafwR

PROVISIONAL PERMIT FOR WATERCOURSE AND WETLAND ALTERATION

ALT 4085916 Original
9039 uvser $hs Ouan Wrler At 4 Wrorchwich 1589
PERMITTEE:  Scuthestern Anglers ADORESS: 4585 rie route 134
Astocuation Inc. Cocagne, NE B4R ING
1506 576-2118
LOCATION:  Longitude: 61230752 Northing: §145740 Bassing: 459395 Zome: 70
Lantitude: 46450050 NTS Map: 21007
PID: 25022168 ENV Regioo: 3 DNR Region: 2
Parish: Saint Mary County: Koot >
Watsrcourse/Tribestary:  “Day.// cpocehk —P ‘Kmﬂ?«&( G @
PERMIT VALID FOR THIS PERIOD: mpzas  t0 I '30,“"
Project Applicability

Ramoval of man-made chatrections s sitemticns

This provssional prrma slows for the remanal of STUCTUIRS aned duten 100 kge to be removed numulb/(egvmex cuNerts,

uplmHgnmmlnormamwcoerdmtuigmmm gned to water, p thar
ali 3 d 8 Belation of the stream flow and tha all %5 aof the o b 1 with seb-propeted
mmwrummm-.u«umwammmummm

DATE OF ISSUANCE:  NOF#3UED SIGNATURE: %“4‘:"‘:"" W
A«? 24,2076 !

hetp:/swv] 3webp01 /wawapen/Home/ ViewPermit?locld=64498& appld- 18509 201600823
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View Permit - WAWA Applications / Demandes de MCETH Page 2 of 4

DOCUMENT "A" Attached to ALT 40869'16 Original

Weppsatens 30.9) under t Chuary Waler Act Chapter 001, Act oF News S1iswa b 1965

Conditions

Remiral of man-made cbstructions and ateraticns

2

Tre praject, Inchaiing sito stabiization, shal! be camod out batween June 1st and Saptember 30th caly.

A copy of this perme, inducing 1he "Condtom of Approval™. shall be kept ot tre atertion she througreut the curition of the
pvnnﬂ.anduhmw’fnlbepmaxmmmmd-n-mmwwnmwmmMmﬂd
it and Locd G of = emphoyee of Fsheres 3¢ Dooans Canada.

wmseﬂmhdwmuungm an appropriste smergency mmmummm‘mu n-db;dtphmue
Aary sl b st be by g the Departrment of &
Mm«!numouh&mﬁm(m@nm Ermronmental m«gmqrunhn n-acn-sss-xam thu

The equipaent Lsed 10 UK the peoject shall be in good working order and must oot b lwaking ey fusd, Wbrizants, or hydraclc
Fuid

The peessthensugent corrying cut the work shall foke wh Shaps ate 1y to prevent ded sadin,
HI0m reaching 3 watescoursmetlind 55 3 ekt of the ahterations covered by this permit.

Seif-propelied equipment used to R tha project shall be stabionsd outside of the wetling andicd the weited portion of the
wintércaurs. Pl shall nat be acded or new shadl not ba 1o facdeate thes project.

The romcwval of stractuem/daban in or over sater shal be corned Out dunng krw stresm Row it e

Al poil sruzturel companents, sedsor dete being sod shall be ol from washing o These shal
be antvely caphured sod dugoesd of cutade s mpuiated area. in 3 manmer i 10 the Depar of & and
oot Gosernment.

Amm:mm,mamdmvmmnulhnnmmwmmwmmmmmm
wd of the < i ioletion of the stresm tlow.

llyw-vuuwkwnmamwuhgmwlbomwmwmwnwmmnw&mme
culverts shall by removed curing low fow with the fo g ) Fust tha cdwirt n the far sde
Mmmnmwwﬁmmnm propefied equipmant appraaches the projact, shafl be romoved in walitice
of the stream fow. B) The: bank of the matecourse sdfscert 20 ths auvert shal e iatcred to the cross-saction imemociabety
wnberym ond dowTISITIEam Of the Cssing and permansntly stabiined against erosion whils all the Sow is furrelied through the
<mnmuunww-mquwmpwmmmmmrm e recinimed channel shall ke restored to the
<Tos5 Section i e, ane o oﬂhemlg & Finaly, whiw the Lt cubsent = being removed and the
nwlnqunhcnwngmmmdbn-mm and & of the crossng and permanently
n&!ndwmmmmﬂlhkommﬂnmMnhommmmmmmmhmwm
st of the witereouse

The removal of structuies or endwadded cehbis aong the Bank o1 2 wateraarse sguicing the mecavation of unconsalidatd

mﬂﬁdlhwmmmmumwmmmalhmm«m
by Ing 2 ool Or digtuying & 4% curtain around the work eoa, that i wighted throughcut

mmunmn;mmwmwn

The coffesdam of sht curtain shall nat te <! untk 2l bt set¥ied onto the bed of the watrcoune.

The sopronches o 8 3 thar has been Sk be blocked off to discowrage fording sndr detabilization of the bed
and barks of the watiscnsrse by al!-tarran ttfic.

It ] Jwehnd ) 5 T Homma Vi B 1T ncT Amfd 40 # anal ds 19 600 A ey
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View Permit - WAWA Applications / Demandes de MCETH Page 3 of 4

DOCUMENT "A” Attached te ALT AS843-LE Griginal

Mequlaticng 0350 under thes Chean Waster Boi Cha s 06 L ek of Fles i iaach, LBEE|
14 Tewe shered area shall be restored 10 it nstyral gradas andier tha chanes] restnred o the croes-sionon Immadately upaioeam o
‘dowrstieam of the oitenad e,

1 Winad vagetation remvecseut shab be Fmited b thase the ara required 1o fciitase the rem v ol the strechureilaige dadri,

LB Ay vegetation dessayed in ondar b k| e projen \Iulh,empbud-wﬂangmwmmmwuummq1n1nm.n
Thea sgmscies and darmity oF woody wegatatan plaeted gl hmixwm-&hmhwmbdmhmjunml
plce

17 Throughaut the propect. all expased eadible 5ol sl e mmporarfly stagibized with mukch, ercsion control Blankets or cher
ke desigrad o prevent arcskan and the ranoff of sspended seciment i a waerCourswtand, prior o isich forecasted

Faifi ek,

L LWM|MHMEM-HWA:MSMMbep!mumlymlmdvduhmiuumpﬂﬁialmuonnmw
the areea and Blankistec with mubch er blan keted with @ mnginee e WG control prod uel devigned b provent the generyion
al iaperded sedimant due to rain or seecand nnotl svans
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View Permit - WAWA Applications | Demandes de MCETH Page 4 of 4

COCUMENT “A” Attached bo ALT 40845 16 Criginal
(Pegaiation . B0 wmcdas Pon Chia s Whator 8t Chigtir L4 1 Act of Ma Brunmwick LA

il wirne:

Supperrazd Irom tha Dapantment of b Resmuices, Crown Laeds Branch, may be neguined & aig gropssed weik or acdntes
armaent to, or withie, infand oF tdal wates 1B your meigenibbly o ienbact the Croven Lamds: Information Line at 1 383-312-5500
e b Hew commencimment o e poopect.

R!Wuﬂlwh'awmaﬂmanaw wanlveenaris and weiland alsrrtion shal be borne by the Permithes and o labdigy
shall ks mcurnad by the Minisier or the Dep 2, of Ervi and Local G Thie: permit doss not evempt ar esciude
e Fermies: fom tha prostsions of ey Act of tee Legisshre of e Sronswick or of Conacla to serve as a legal defense ko ey
action eomesenced by bincwners who ane atherael allictad by the stertonis,
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