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The CheticamRiver Salmon Association (CRSA) is apnofit organization with40 yearsof experience

undertaking outreach, restoration, and conservation activities in the Cheticamp River watershed. While

the CRSA was the driving force behind recent restoratiorkwn the Cheticamp River and is collaborating

with Parks Canada on a water temperature study focused on the Cheticamp River, the development of

this conservation plan is the result of t@RSA Yy R t I Nl a /Iyl R Qa O2y @A O0O0A 2y
focusedon managing Atlantic salmon and other celdter species in a changing climate will help protect

0KS / KSGAOFKYLI wA@SNRa !'dGtryadAO altyz2y LRLzZ I GAZ2Y

This conservation plan sets out to do this by including historical data and summaries of past restoration
and conservation activitiessummaries ofrecent water quality monitoring and efforts to inventory
habitat, identification of limiting factors and sites of concern, and recommendations for restoration,
maintenance, and enhancement opportunities, as well as ongoinguancefresearch needs.

TheCRSRa O2y OSNYya | o2dzi GKS / KSGAOF YL wA CafeNBEeton LJ2 LJdzf |
Highlands National Park BEINR. As managers of the Cheticamp River (the rigetocated on the
southwestern edge o€ape Breta Highlands National Park), Parks Canada has worked closely with the
CRSAhroughout the plan development processfrom early planning, to data collection and analysis,
consultation with other stakeholders, and identification of recommended conservateasaores/actions.

The collaborative nature of this process is undoubtedly one of its strengths.

Parkd I Yy R RS@St 2LISR 'y AYGSNAY YIFyF3aSYSyd LX Ly F2N
which time the authors described the management of Atladtic f Y2y | & réaief @sodicky I3t S 3
YFEYyF3aSYSyid O2yOSNYy Ay /[ FLIS . NBG2Yy | AIKEO.InIVE, bl (A2
CBHNPHollowed upwith the Cape Breton Highlands National Park Atlantic salmon management plan
covering the Céticamp River and five other watersheds within the Paskile this plan was and is an

important guide climate change and the passage of alm®Stears has undoubtedly brought significant

changes to the watershednda follow-dzLJ (0 2 (efrfermatageinentplan is timely.

This conservation plan sets out to fill tiidormation gap.While Parks Canada is not obligated to follow
any recommendations included in this plan, CBHNP recognizednitissive asa valuable piece of
stakeholder input intended to help guide their management planning for the Cheticamp River.

It also seems appropriate that the developme
of this conservation plan was initiated in 201¢
the focal year of the International Year of th
Salmon- a fiveyear initiative seeking to raise

The Internatiomal Year of the Salmon (IYS) is
initiative of the North Atlantic Salmon Conservati(
Organization and the North Pacific Anadromo
Fish Commission. and While 2019 is the focal y|
public awareness, encouragestakeholder BN T S TR o o o ey

Sl USRS CIE U DI research related to the BYwill continue through to
research projects, and inspire action to prote@ ¥ ¥

salmon.



The CheticampRiver is an important Atlantic salmon watercourse, supporting the most northern
population of Atlantic salmon iNova Scotia borderinthe Gulf of St. Lawrence. The Cheticamp River
also the second largest salmon river in Cape Bretonhasdone of onla few remaining spring salmon
runs left in Nova Scotia

The Cheticamp Rives located on Cape
Breton Islad, almost entirely within the EEe®
boundaries of Cape Breton Highlands "
National Park. Originating in the |
northern plateaus of the Cape Breto
highlandsat an altitude of460 meters
above sea levelthe Cheticamp River
flows in a generallywesterly direction
through  steep  river  canyons
picturesque pools, and a variety of
mixed forest habitatbefore eventually
emptying into theGulf of St. Lawrence.

The tdal distance of the watercourse is I - 4 :
roughly33 kilometes, and the drainage Aerial view of some of the rapids and deep pools created as the
. . . 5 Cheticanp River makes its way through the upper river canyons.
area of the Cheticamp River isZXM".  ppotocredit+ AaA2y ! ANJ { SNDAOSE LyOd ¢AY

A barrier falls is located0.5 kilometers
from the mouth of the river, makingver
a third of the Cheticamp River
inaccessible to Atlantsalmon and other
migrating fish. The Cheticamp Riaso
has a number of significant tributarie:
(Table 1), as well as numerous small
tributaries along its length. Most of the
tributaries have their own barrier falla
their lower reacheglimiting thdr habitat
potential for Atlantic salmorExceptions
include the tributaries of Roberts Brool
FYR ! dzO2AYy Q& . NR?2
located within the Park boundaries, bu
little information is available on acces
for salmonids. AWO2 A Y Q& ; ¥ Y 5
relatively healthy watercourstocated  Mmap showing watershed boundaries for the Cheticamp Riv
entirely outside the Park, as (secondary watershed). The green bounyashows the watershed
approximately eighkilometers of the areadiverted for the Wreck Cove hydroelectric proje@he portion

of the river coloured in red indicates where there is no fish passa
above the barrier falls.Image credit: James Bridgland, CBHNP.

brook accessible to salmonids.



Nameof tributary Distance from

mouth (km)

Cranberry Tributary | 29.68
Artemise Brook 24.8
Bakeapple Tributary | 17.2

Big NE Tributary 14.84
Faribault Brook 6.15

w20 SNIQa .|342
Aucoin Brook 2.0

Table of sigificant tributaries of the
Cheticamp Rer and their distance from
the mouth. Phdo left of some of the falls
on Faribault Brook.

The Cheticamp River originates in the plateaus and rurmuigir the Cheticamp Lakm 1978 however,
Nova Scotia Power (NSE)mpleted theconstructed a dam along the western boundary of Cheticamp
Lake as part of the Wreck Cove Hydroelectric Project. With the construction of theldampper reaches

of the Cheaicamp Rivemere diverted to provide water for the hydroelectric prOJect and Cheticamp Lake
has subsequently been referreg = e -

to asthe Cheticamp Flowage (o8
reservoir).Of the 272km of the
Cheticamp Rivewatershed,an |
area of 49kn? (~18% of the
watershedwasdivertedin 1978
for use as part of the Wreck
Cove Hydroelectric Project
Some modification of water
levels in the Cheticamp River h
occurred as a result of thig
development, however, ma
agreement exists between Nov;
Scotia Pwer, Parks Canada, an
Environment Canada to ensur
that NSP maintains a minimu

flow of 43ft¥s (1.22n7/s)
during the summer monthst Aerial view of the dam on the western boundary of the Cheticam
Artemise Brook above the reservoir, with a closer view of the outlet for the Chetlcamp River (inse’
Image credit+ A &A 2y ! ANJ { SNBWAOSa LyOo ¢

barrier falls.



Status of Atlantic salmon on the Cheticamp

While Atlantic salmon have been in decline in recent decades across the Maritimes, the population on
the Cheticamp Riveappearsto remain relatively healthyyet, the salmon on the Cheticamp araripof

the Gaspg-southern Gulf of StLawrencepopulationsegmentof Atlantic salmona population thatvas
designatedasSpecial Concern lifie Committee on the Status of Endangered Wildlife in Canada
(COSWEI@) 2010

The Gaspésouthern Gulf of St. Lawrence populatisegment extends from just easf Rivere Ouelle

near Gasp to include all southern Gulf of St. Lawrence rivers continuing up to the northern tip of Cape

Breton Island. Other significant salmon rivers in this segment include the Margaree River in Nova Scotia

and the Miramichin New Bunswick! OO2NRAyYy 3 (G2 /h{29L/ Qa wuwnma ! aasSa
southern Gulf of St. Lawrence population has been in decline since at least the 1980s, with a net decline

over the last three generations of approximately 28% of all mature individuals.

COSEWIC Assessment
for Atlantic Salmon Populations

Population Segments with COSEWIC’s Assessment

1. Outer Bay of Fundy (Endangered)

2. Inner Bay of Fundy (Endangered)

3. Southern Uplands (Endangered)

4. Eastern Cape Breton (Endangered)

5. Gaspé-Southern Gulf of St. Lawrence (Special Concern)
6. Inner St. Lawrence (Special Concern)

7. Quebec Western North Shore (Special Concern)
8. Quebec Eastern North Shore (Special Concern)
9. Anticosti Island (Endangered)

10. South Coast Newfoundland | 71eatenad

11. Southwest Newfoundland (Not at Risk)

12. Northeast Newfoundland (Not at Risk)

13. Labrador (Not at Risk)

14. Nunavik (Ungava Bay) (Not at Risk) - not shown
15. Lake Ontario (Extinct) - not shown

Map showing Atlantic salmon population segments and COSWEIC 2010 designations. Image credit: Atle
Salmon Federation.

Calculation of the conservation requirement in terms of eggs and large salmon equivalents for the Chetic

River(Table adapted from Landry et al., 2005)

Habitat area for salmon (%) 318915 Boates et al., 1985
Conservation egg deposition rate (eggsfim 24 Anon. 1991a,b
Conservation egg requirement (eggs) 765396

Fecundity (eggs/kg) 1764 Elson 1995

Average weight (kg) 4.02 Petersen et al., 1987
Annual minmax 3.64.4

Proportion female 0.65 Petersen et al., 1987
Annual minmax 0.550.81

Conservation requirement 166
Large salmon, mifmax 122-222

S —

7




Accurate estimates of adult salmon populations are an essential to effective management and
conservation of Atlantic salmon. Aware of the importance of population assessn@BitHNP has used a
variety of mehods to attempt to estimate salmon populatios the Cheticamp Rived @3S NJ (G KS LI NJ
history,including counting fences, mark and recapture studaslelectrofishing Although swim through
surveys are conducted on the Clyburn River in CBHNP, swimgthnmonitoring has not been an
important part of monitoring on the Cheticamp due to challenges posed by the discolouration of the
water, size of the river, and difficulty accessing salmon habitat ab@wo8I (Petersen et al., 198Mhe

CRSA, having always had a keen interest in better understanding the population of Atlantic salmon on the
Cheticamp Rivehascontributed toa numberof theseParksled population monitoringactivitiesover

the last thirty-five years Yet, a@spite/ h { 2 8 dpéci@l concern designation anaiespread evidence of
diminishing stocks throughout their rangefforts to estimate the population size have been somewhat
sporadicon the Cheticamp RivelFor CBHNP, budget cutbacks and generally limited resourcesrzaies
regular monitoring challengingrhe result has been periods of as long as 14 years with no accurate
estimates of the population size of salmon on the Cheticamp River.

Summary of population monitoring activities

The following is a summary of past attpta to estimate returning Atlantic salmon populations on the
Cheticamp River.

Mark recapture

CBHNP initiated a mark recapture
experiment to estimate adlt population
of Atlantic salmon on the Cheticamp
River in 2004. A trapnet was installed
below the turn at Terre Rougeear the
head of the tide approximately 1.6
kilometers from the mouth of the river
The trapnetcovered about a third of the
pool andwas in place between July 268
and November ¥, during which time it §
was fished at least once a day. A
catches were identified, recorded, and
measued for length before being
released. In addition, all adult Atlantic
salmon caught were sexed, had scal
samples taken, and were tagged wit - e
individually numbered tags before being One of the large male salmon tagged as part of the mark
released. A total of 62 salmon (41 recapture experiment on the Cheticamp River.
large/MSW 21grilse/small) were caught

in the trapnet.




The recapturelata was collected from angler creel forms that CBHNP distributed to all anglers throughout
the recreational fishing season on the Cheticamp River (May to October). Anglers were requested to
record fishing effort (hours fished), fishing locations, catcimbars (broken down to small and large
salmon), and to make note of any tagged fish (also recording tag numbers if po2dlié)he 83 anglers

who purchased licenses returned creel forms at the end of the fishing sea8vle. the fishing effort and

catch data were incomplete on some of the forms, the total reported fishing effort from the 23 forms was
209 rod das, and 100 Atlantic salmon were reported to be caughti@®, 23grilse and 30 unspecified

size).

Based on the mark recapture data, CBHNR alale to estimate exploitation rates and total returns of
Atlantic salmon in 2004. The estimated total return of salmon was 409, with 66% of the population (or
270 fish) estimated to be returning large salmon (95% confidence intern2&7 to 1270 fish)The
estimated returns based on the mark recapture experiment suggests that the conservation requirement
was exceeded in 2004.

The mark recapture program was continued2005 and 2006with similar results. In 2006, a total of 55
salmon were caught (34 M 17 grilse). Based on the results of the recapture effort, CBHNP estimated
a total return of 947 salmon in 2006, with 645 MSW. Again, the estimates in 2006 suggested that the
conservation requirement was exceeded.

Counting fence

The CRS#as contracted bfCBHNP to operate &
counting fence between 1984 and 1989. T
fence was installed 3.75 kilometers above t
head of tide and remained in the river from Ma
to October.¢ KS RSaAdy o1 a
spanning the width of the rivewyith a box in the
middlethat fish were counted in. Once in the bo
the species were determined, and approxima
size was estimated using a scale along the bott¢
of the box. This setup allowed the fence to &
operated without the fish being handled.h&
fence was prone to damag during high water P e
events and suffered washouts on several==ale=m 2lele) (o]6(0{=o BE1e[o) ) BNE o (= (=10 IS
occasions, resulting in incomplete data feREEEIRRGEREEETola N Mg eloll]ali]gloNi=lglel=N
several years. i KS gyhenedits name. There was no pool

the location prior to the use of the counting fenci

Theyearly totalcountsfor large salmon ranged

from 164 (1985) to 497 (183, and total counts for small salmon ranged from 26 (198534 (1985).
Assuming all large salmon counted survived to reproduce, CBHNP staff determined that the conservation
limit for the Cheticamp River was met or exceeded every year between 1984 and 1989.

Electrofishing
Cape Breton Highlands National Peokiducted a juvenile Atlantic salmon monitoring program as far back

as at least thel980s andcontinues to use electrofishing to collect data on juvenile salmonids on the

9



/| KSGAOI YL wA@SNX Ly inike $onioying dragram tolestimatedzaplation sided 2 dz@ €
and survivorship of different age classes, using fork length measurements to separate small and large parr.

I NBLER2NI FNRY /.1btQad mMpyp YR mdbdyc adildzReiffbute A RSyl
juvenile monitoring. Specificallghe author identified a need for both improved data collection and

approach toanalysis andsuggested taking scale samples from deceased parr to help with age
determinations (Petersen 193.

Juvenile monitoringefforts in recent years have been more limitédhile the species of the catch are
recorded as well as weights and fork length measuremenssifficient data is often collected to make
population and survivorship estimates with angnfidence. The contired monitoring does provide
records of presencel/absence of different species, however, as well as some indication of relative
abundance of different species. The 2019 catches, for example, included a single brook trout parr,
compared to30 Atlantic salmomparr and eight brown trout parr. This is a significant change from early
juvenile monitoring, as brown trout were historically uncommon on the Cheticamp River.

Creel census

Qreel census monitoring is possible on the
Cheticamp River as it is the only river in
CBHNP where the salmon run ovedapth

the angling seasomtsed in the pasbn the
Cheticamp Rivercreel forms provided by
CBHNP to all anglers who purchased fishing
licences for the Cheticamp River provided
an additional source of data on Atlantic
salmon populationsWhile data on total
catches was obtained from as early as 1925,
catch data from 1976 onward was more
complete as it included data asex,weight

Parks staff collecting data on juvenile salmonids caught an_d length  of TiSh caught, as well as
electrofishing on the Cheticamp River in 2019. estimates of angling pressure.

CBHNP continued to conduct an annual creel census up until angling for Atlantic salmon on the Cheticamp
Riverwas changed from allowing retention of grilse to full catch and relediseenile monitoring in
combination with creel census datawhile creel forms were in usewere thought to provide sufficient

data to on adult salmon run size and spawning succoesadnitor longterm adult salmon population
changes (Petersen et. al, 198&hd monitoring of adult salmon populations on the Cheticamp River may

be possible using creel census data as CBHNP staff found during their studies in the 1980s that for MSW
salma, there was a strong correlation between salmon run size and fish caught and released by anglers.

10



Exploring thepotential of redd counts
Counting redds is another way to
estimate adult salmon populations and
it can be a particularly useful
monitoring tool on watercourses that FESge
lack counting facilities. There is a long=y 8
history of using redd counts elsewhere f§

to monitor salmonid abundance and
evaluate population trends (add
sources), and the CRSA started activel
working in 20% to include redd counts
as part of monitoring activities on the
Cheticamp RiverAmong the reasons
that the CRSA has been interested i
conducting redd counts is their
potential to be a less expensive and les
intrusive alternative to other methods
of estimating poplations including
mark recapture programs, counting fences, and using underwater observatititionally, conducting
redd countsprovides information on spatial and temporal spawning distributions, @ help identify
spawning habitat that is beingnderutilized¢ information that can be used as part of efforts to identify
opportunities for restoring and/or improving spawning habitat.

Lharles MaclnnigConsultant & former DFO Habitat Coordinator), fe
right, pointing out a large salmon redd as part of a training sessi
held in 2019%n the Cheticamp River

The CRSA organized a redd coL

Redd count data sheet

training session in the fall of 2019 witl i e Wter e
the goal of training staff, partners, anc s ' :
volunteers in a protocol for ...

conducting effective redd count$he
I w{! Qa K2LIS sthdg cad =
be conducted to evaluate the it

there, 5=poor cor

effectiveness of using redd CoOUNts 0 w s amioio i (Wi S e | |
the  Cheticamp  River  before e I - IR |
considering a largescale andlong ke ] 1 ! |
term monitoring program involving =
salmon counts. Prior to this session, , ‘
CRSA prepared a redd count da ! | | |
sheet (seeAppendk B, modelled ' ‘ ‘ 7
closely on the sample providedThe

Salmonid Field Protocol Handboek

Technlqugs For Assessing Status angample of completed redd count data sheet from the Cheticamp
Trends in  Salmon and TroutRjyer, including georeferenced locations, measuremsmind age of
Populations redds, and species information.

Weather;

n trout, brook trout).
record dimensions of redd and note shape
the dimenslons and record on d: form

Notes:

11



Map of salmonid redds located on October 30, 2019 survey Map _ShOWIng Iocatlons Of redds
~1km reach above and below Faribault Brook Identlfled on OCtOber 301’ 2019
redd count trainhg session.

The area surveyed was a 1lkn
® Atlantic salmon redd reach above and below

Brown troutredd Faribault brook

@ Brook trout redd

RECOMMENDATIONS MOVING FORWAR

1. Re-evauate current electrofishing program and consider ways to improvecluding
ensuringstandardized methods ofapplication (e.g., usingcatch-per-unit-effort CRJE
or closedsite depletion) betweenwatercourses wihin CBHNPand possiblyadopting
the same methals/protocols as otheorganizationsand agencies €.g., OFO)to allow
for comparisonsEnsure objetives of the monitoring program are defined (e.g.,
estimate juvenile abundance of Atlantic salmoagcquirepresence/absence data and
relative abundance for Aintic salmon and other native and nenative specieshelp
evaluate the effectivenesf restoration activities, etc.). Note, as well, m somecases,
electrdfishinglocations may need to be adjusteak a result of changes in the river.

2. Add redd counts to annual monitoring efforts on the Cheticamp River, recognizing that
conditions €.g., timing of high-water events)are likely to result insome years with
incomplete or missing dataEnsure clear objectives amstablished(e.g., determning
locations of spawning activity, relative abundance of spawning in different reaches,
evaluating effectivenessof restoration activities) and protocols followed.

3. Carefully evaluate the benefits and costs ahcludingadditional methods of
population monitoring, especially lalour-intensive methods likeoperating counting
fencesand smolt wheels Ensure that lessonsom previous expelencesoperating
counting fences (both on the Cheticamp River and comparable watercourses) ar
factored into decisioamaking, includingchallengesresulting fromhigh-water events.

12



The Cheticamfriver has a long history of sport fishing for Atlantic salmon and other salmonids. People
were catching salmon on the river long before the resource wasaged andhave continuedishing for
salmondespite a series of management changes to the sporefisbver the years following the creation

of Cape Breton Highlands National Park.

Regulations were changed allowing only grilse to be retained and restricting the adult
salmon fishery to catch and release only.

Anglers were permitted to keep one grilse per day, up to a maximum of five fish durin

season.

Commerciafishery for Atlantic salmon was suspended in the Maritime provinces by th

Department of Fisheries and Oceans

illsy@ Separate salmolicensing system was introduced in CBHNP. Anglers were required tc

purchase a separate license to fish for Atlantic salmon within the National Park, in ad
to the general national park fishing permit

kel The Cheticamp becomes a live release rivelt angling for salmon is now catch and

release

First time Cheticamp River was closed for angling due to low water conditions

Recreational sport fishing for Atlantic salmon
continues to be a popular activity on the
Cheticamp River, enjoyed by locals and visitors
to Cape BretonCBHNP permits recreational
fishing on the scheduled waters ofhe
CheticampRiver,with angling restrited to fly
fishing using artificial fliesSalmon angling is
permitted upstream of and including Terre
Rouge pool to 8 Pool from May 18 ¢
September 30, and from the lower end of
Terre Rouge up to and including Fence Pool
(including tributaries), salon angling is
permitted from May 18 to October 3%. In addition to the seasonal closures for the Cheticamp River,
daily closures during the permitted season also occur from one hour after sunset to one hour before
sunrise on the following day.

Temporary closures

hlLliAzya FT2NJ RATFTFSNByYy(G tS@Sta 2F Of 2adzNBa NS RAaO

Salmon Management Plan for the Cheticamp River. These range from total watershed closures, to
seasonal and daily closures, dimthlly temporary closure. At the time, CBHNP did not recommend

total closures of the Cheticamp River to angling (or specifically salmon angling) or changes to existing
seasonal and daily closures for the Cheticamp.

13



There is a need, however, for clesrd formalcriteria for en&ting temporary closures and subsequent
reopening of the Cheticamp River. These are necessamyanagement decisions must be made quickly
and efficiently in order to reducstress and mortality of Atlantic salmon during periods of elevated
water temperatues and/or low waterln 2012 CBHNPnade the decisiotemporarily close the

Cheticamp River as a result of low water in 2012. Fisheries and Oceans have also reported that
elsewhere in eastern Canada there has been an increased frequency of temporaatioeeieAtlantic
salmon fishery closures in response to environmentally stressful conditions occurring more frequently
(DFO 2012).

¢tKS NBO2YYSYyRIFGA2ya YIRS Ay /.1btQa Yz2zald NBOSyid o
for temporary closures tonly be considered in extreme cases involving low water. Specifically,
NEO2YYSYRIGAZ2Yyad 6SNB T2NJ GKS / KSGAOIYLI wWA@GSNI G2 o
recorded a discharge of 1.65 #s or lower ancdthe watertemperaturereached or exceedeti8°C. If a

closure is madd, . | brecQmendation for reopenings outlined in their 1996 management plisn

to wait until discharge has reached 1.80/s and then delay reopening a further 36 hours after the

water level meets the minimum level.

For thenearby Margaree River, new protocols were established in 2019 fedson management
measures during environmentally stressful conditions. For the Margaree River system, water
temperature has been identified as the main parameter to monitor, and thetbatecan trigger further
consideration of additional secondary parameters (water level, air temperaturestongforecast and
fish behaviour). When minimum water temperatures exceet_20r two consecutive periods of 24
hours, DFO will begin to implent angling restrictions. The level of temporary clesincreass as
temperatures and secondary parameters exceed additional thresholds.

z

2 KAES LINPG202fta F2NJ GSYLRNINE Of 2adzNBa RdzS (G2 (29
Atlantic salmon maagement plan, they have not been used.

RECOMMENDATIONS MOVING FORWAR

1. Update guidelines for temporary dsures on the CheticamRiverand ensure that,
once finalizedguidelines are communicated to anglers atite publicand areclosely
followed.

2. Congder developing am implementing a g/stem to drect anglers who purchase
licenses to fish in Capreton Hghlands National Parko an online creel survey to be
completed to greatly assist with gathering data osalmonid pgulations.

3. Ensure thatangling restrictions areclearly communicated to anglerswishing to fish on

the Cheticamp River and that CBHNP staff are aware ¢ésgiincluding restictions on
gear, seasons, anbbcations where anglings, and is nof permitted.

14



Interactions withother salmonids

Through their various lifet@ages, Atlanticalmonare preyed onby, andcompete with other species for
ecologicalresources These interactions includbe threat of Atlantic salmon eggs and juviéas being
consumed by other salmonidsidluding brook troutand brown trout,as well asAtlantic salmon
juvenilesand smolt béng preyed on by striped bass and other predators indgbiiarineenvironment

Brown trout, a nomnative species to
Nova Scotia, &5 been established in the [
Cheticamp River for over a decadéhere &
is alsarecentanecdotalevidenceas well  §
assomedatafrom electrdishing surveys
that suggestshe native brook trout
populatiors are in decline, and brown
trout have becoméhe moreabundan
species of trout on the Cheticamp River. &
Given that brown troutanbetter
tolerate warmer water temperatures
than brook trout there is reason to
expect that brook troutwill continue to
be autcompeted by brown trout witlthe
projections ofwarmingtrendsassociated
with climate change.

2%

CRSA President RerAucoin with a large brown trout landed

Rainbow trout another nornative on the Cheticamp Riven 2021.

species in Nova Scotiare seen in small
numbers on the Cheticamp River libere is noconcern of them establishing a ssliistaining
population on the Cheticamp River.

While there isanedotal evidence ofa changingcomposition of species in the Cheticamp River, there is
little scientific data to confirm anduantify theseobserved changes

RECOMMENDATIONS MOVING FORWAR

1. Include determining accurate estimates of relatiedundanceof salmonids as a goal
of population monitoring assessments on the Cheticamp Rifeeg., improve existing
electrofishing prograndevelopand implement online creetensus.

2. Considereducing daily bag limits for brook trout on the Cheticamp River tdleet
changes in population sizes and relative abundance.

15



The earliest record of human interventido the Cheticamp
River undertaken with the goal of benefiting Atlantic salmo
dates to the late 19 century. In 1898the channel was modified
at 2"Y Pool when a set of barrier fallgere blasted in orderto
allow fish to accesshe upper river.This major modification
occurred well before the establishment of Cape Breto
Highlands National Park.

With the creation of CBHNP 1936, Parks Canada was give
jurisdiction over management and monitoring of the Cheticamy
River.CBHNP has prioritized monitoring, having implenaent
and experimented with a variety of methods for monitoring the
| KS G A @dulyabijuvenile saimopopulations (summarized
in preceding section)Habitat improvement or enhancement
projects, for the most part, would haveeenO 2 y i NI NE
policy for most of the history of CBHNP. In 1979, Maional
Park Policyvas revised to identify the preservation of ecologica
integrity as the priority for National Parks in Canadée

preference for management of natural resoureehin National ~ View from 2 ‘ Pool looking upstream.
Parks in Canada was to maintain the physical environment in ggoto credit: Jimmie Pedersen.
Y6EGdzNF € adlradS Fa LR2aarot So { LISOATA O fchudiah shokdS mdpT
be exercised before any active manipulation of park resources isriak@m with preference given to

allowing natural processes to function unless they have been clearly altered or made inoperative-by man
inducedchangegs 6 LJP nmX tINJa&a /FyFRI t2f A0 M®PT PO P

As aresult, intervention by CBHNP to modify d
improve conditions for Atlantic salmon on th
Cheticamp River has been limited. In the past (pr
to the development of the 1996 Atlantic salmo
management plan for CBHNP), dredging took plé
on several occasi@nto restore fish passagm the

Cheticamp RiverThis was deemed necessary BEEr e RGN e Sl ] Mal Vet (e Gl e

reopen the outlet of the river after storms left i 1987). Parks Canada policies no longer allow |
blocked with gravel and other deposits. ai201Ay3 FOGADAGASA A

The Cheticamp River was regularly stocked w
Atlantic salmonas part of early managemen
practices. Between 1903 when the stockil
program was initiated by the Federd
Department of Fisheries and 1970 when it w|
discontinued, a total of 7.4 million salmon wel

CBHNP alstook steps to restore fish passage o exceptional circumstancese.g., in attempts to

w20 SNIiQa . NP 2 nptiedintoithediver ¢ re-establish representative fish species that ha

near the Cheticamp campground. A small dam become wholly extirpated (Hoffman & Bridglan

odZAf G 2y GKS ONR21 Ay [ ilk NJ & Q
supply system for the Cheticamp campground and

visitor facilities. In 1994, part of the spillway and concrete apron were removad @&ttempt to restore

FAAK LI aar3asS G2 aLlk gyAy3d yR NBIFINAY3I KFEoAlGld 2y w
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Summary of recent (2012018 habitat restoration activities
More recently, he Cheticamp River >
Salmon Association and CBHNI
partnered in 2014 to undertake a [
significant  habitat  restoration
project focused on improving fish
passage on the lower Cheticampg
River. A number of sites had bee
identified where the channel was
unnaturally and critically
overwidened, limiting and in some
cases preventing fish passage durin
periods of low flows. Surveying of
the sites revealed that the channels
were up to 100% wider than the N S 3 PR,
natural channel width. The Members of the habitat restoration team involved with the-year
overwidening was attributed to a Project on the lower Cheticamp River posing with project signage
combination of human activites Pelow the Cabot Trail bridge.

including past (prior to the creation

of CBHNPExtensivelogging and poor bridge placement and design. As such, CBHNP approved the
recommended restoration work and worked with CRSA temenage what turned into a fivgear
restoration project.

Between 2014 and 2018, a total oD Tnstream structures were installedetween nine work sites
(summary in tableon following pagg Many of the structures were rock retarding bars, lgwofile
structuresmade of rocks and large boulders (~1m in diameter). The structures were tied into the stream
banks and the bansere slopeddown toward the centre of thehannelin order to concentrate théows

and encourage the river to dig a deeper thalweéglditional structures included rock deflectors and sills.
While the focus of the restoration work was on restoring sites where the channel was critically
overwidened, the work also addressed othemwiss that were limiting fish passage, including excessive
bedload deposition, split flows, and large ruldannel diagonal bars.

i s i » i - 5
Sample project photos from downstream start of Below Fence Pool work site in 2015 showing view looking
upstream from right bank jusbefore work started (left), after rock retarding bars were inslfad (middle), and
the changes to the site following major flood event in August 2015 (right).
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changes to the site following major flood event in August 2015 (right).

Table summarizing theestoration project uncertaken on thelower Cheticamp River between 20142018

Sample project photo®f the Above Cabot Trail work site in 2014 showing view looking upstrfaom the
bridge of the chamel just before work started (left), after rock retarding bars were installed (middle), and the

including identificaion of restoration sites, habitatissuesaddressed by the projectand restoration
activities completed

Below Cabot
Trail bridge

Above Cabot

Trail bridge

Above Robert’s
Brook

Robert's Brook

Petit Cap

Habitat issues

Severely overwidened channel,
heavy bedload deposition,
massive mid-channel bar

Overwidened channel, mid-
channel diagonal bar, absence
of pool habitat

Overwidened channel, excessive
bedload deposition, potential
for breach with Robert's Brook

Severe downcutting + serious
breach potential with
Cheticamp River
Overwidened channel, split
thalwegs, excessive bedload
deposition

18

Restoration work completed

Three rock retarding bars on right
bank + armour stone to actively
eroding section of left bank

Three rock retarding bars (1 right
bank, 2 left bank)

11 structures installed: one rock
deflector on left bank + five pairs
of rock retarding bars (five on left
bank, five on right bank)

Five rock retarding bars installed
on right bank

Five structures - additional four
rock retarding bars on right bank
+ hybrid rock deflector/retarding
bar below bars on right bank
Two sills + repairs to two
potential breach locations

Six structures installed — three
rack retarding bars an left bank
three rack deflectors (2 on left, 1
on right bank) + channel blocker

Five structures installed —
additional two rock retarding
bars + rock deflector on left bank
+ one rock sill

2014

2016
2014

2015

2016

2016

2017

2018



Below Fence Cverwidened channel Total of ten rock retarding bars— 2015
Pool five on right bank + five on left
bank

Two rock deflectors installed on 2017
right bank upstream of 2015

structures
Abowve Fence Overwidened channel, severe Installed three rock retarding 2015
Pool bed load deposition, md- bars on left bank + series of five
channel diagonal bar deflectors + armour stone on

eroding/vulnerable right bank

Five structures installed -two
additional rock retarding barson 2017
left bank, above 2015 structures,
and three deflectors further
upstream on left bank
Below Faribault Overwidened channel, potential One low head deflector installed 2016

Brook breach location on right bank
Above Faribault Severely overwidened channel,  Four rock retarding bars onright 2016
Brook extreme bedload deposition, bank

mid-channel bars
1 rock deflector installed on left 2018
bank above 2016 bars

While the completed restoration wortkas been considereldrgely successfutontinued monitorings

still important, especially as the river continuespimcess the largbedload deposits from the 2015
flood. For example, at the timthis plan was completed sitebelow theCaot Trail bridge hd become

a threat to fish passag@heriver splits below the Cabot Trail bridge and tlieided section of rigr can

be characterized by a combination of channel braiding, an overwidened channel, and an over
abundance of poorly sorted bedloathe August 2015 flood contributed to the current problems in this
section, as it resulted in extreme sediment deposition and the downstream migration of a large mid
channel bar; conditions that further divided flows below the bridge leaving several long sections in
each split where salmon migration is not possible in low water.

Note: amore detailed summaryincludingresults ofpre- and postrestoration channel surveysand
evaluationof the effectivenessf the 20142018 restoration activities undertaken on the Cheticamp River
is also includeds anappendix to this plan.
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RECOMMENDATIONS MOVING FORWAR

1. Address existing barriers to fish passage, including physical and thermal barriers
resulting from sustained periods of low flow, and continue to both assess fish passage
and consider interventions whe conditions warrant

2. Prioritize restoration activities on tributaries with greatesteeds and potential for gains
of quality spawning and rearing habitat, including Aucoin Bok and thepossibility of
RobertBrook.

3. Continue to monitor the lower Cheticamigiver for changes to quality and availability
of habitat, including barriers/threats to fish passage, and consider future habitat
restoration and/or enhancement activities if conditions warrant.

4. In addition to pre- and postrestoration channel surveys, consider completing paad
postrestoration habitat suitability index HY) assessmentdpllowing the Nova Scotia
Fish Habitat Assessmentré&ocol, to be able tomeasure changes and evaluate the
effectiveness of any restoration activities on the Cheticamp River more accurately
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Atlantic salmornrequire clean,cool, welloxygenatedwater, free of pollution and other contaminants

Atlantic salmon are also particularly sensitive to aciditygh pH of 5.0 or lower toxic to saimo@BHNP

collects water quality data regularly at two sites on the Cheticamp Rivarsite below the dam and
FY20KSNI ySIF N w206 SN Qa awiteRraghde ©f water guality @@dmet& incuding02 S N
pH,dissolved oxygerptal organic carbon, and the presemof a number of nutrients and heavy metals.
Fortunately, theresults have not revealed any issues in recent yahesCheticamp River hagenerally

good water qualityith circumneutral pH.

This contrasts with many rivers in Nova Scotia that have beawily impacted by acid. According to the
Nova Scotia Salmon Association, acid hais been responsible fetock collapsef Atlantic salmornn 57
rivers in Nova Scotia and resultedthe loss of fully one third of Atlantic salmon productivity in the
provincein the span of decades

While acidity is not a concern, elevated water temperatures Hasen identified as #imiting factor for
Atlantic salmon on the Cheticamp River.

Water temperature

Atlantic salmorx, like other salmonidg are sensitive to water temperature, and exposure to elevated
temperatures can cause a range of harmful effects, including decreased oxygen supply, disrupted
metabolism, increased vulnerability to toxins and disease, and reduced ability for juveniles to avoid
predation. While temperatures above 20 can begin to cause stress for Atlantic, temperaturé€ 2éd

above can have lethal effects. fsmperatures on he Cheticamp Rivenave been regularly recorded
above this upper threshold in recent years, elevated water temperature has become a significant threat
to Atlantic salmon.

While CBHNP started collecting limited water temperature data from the CheticarapiiRihe 1980s, it

gl ayQid dzyGAft wnnn GKFEG GKS tFN] adFrNISR dzaAy3 RASZ
widely on the Cheticamp Rivem its current Parkvide management plan, CBHNP identified the
monitoring of summer water temperaturess an objective as part of a strategic goal related to better
understanding the scale and impact of climate change on park ecosystems. I€BMNP also developed

its water temperature monitoring protoco(still in use) to help with meeting its water tgrarature

monitoring goals

Table 2Water temperature records from the Cheticamp watershed by location and year

X
X
-
o
# #

X ¢ Complete data set (June 15 to September 15);iicomplete data set; I logger lost Table credit: James Bridgland, CBHNP 2018.

X X X X X
H*
#*
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More recently, theCRSA and CBHNP initiated a water temperature study in 2017 and have continued their
investigation through 2P1. The goal of the study, which has focdsen the Cheticamp River, key
tributaries, and the Cheticamp reservoir, is to gain a better understanofisummer water temperatures

on the Cheticamp. This includes attempting to identify potential thermal barriers and/or sources of
thermal pollution, as well as cowlater inputs (tributaries as well as groundwater seeps and springs) that
are potential cobwater refugia.These cold water refugia may become more importants@monids as
GKS STF¥FSOGa 2F OftAYF(GS OKIFIy3aS AyONBIFaSa (GKS NAOSN
The fndings of thestudyincludethat all locationn the main rivewhere temperatures werenonitored
regularly exceeded 2@ and many also occasionally passed tf€2harkData also revealed thatater
temperature decreases somewhat as it makes its way down from the outlet at the dam to the barrier falls,
likely as a result of cool water beifgtroduced by the upper tributariese(g., Cranberry Tributary and
Artemise Brook). Howeverng cooling effects of the lower tributaries appear to be negliginl@ddition,
temperature data from loggers in the lower river also suggested that therepreyously unidentified
coolwater inputsg a possibiliy thatthe CRSACBHNP, and other project partnéi@ve sought texplore
further.

Being able to identify coelvater inputs(groundwater and surface water), however, requires spatially
extensive temperature monitoring; monitoring that is difficult to do solely with conventional
temperature loggers (this has been a limitation of the CRSAR / . | bt Gaitunalely,daR & v ®

LI NIYSNBEBKALI 6AGK 5NIX . FNNBG YdNBEfe&]l 6AGK 51 fK2dzaa
Centre for Water Resource Studies) resulted in opportunities for greatly increasing the spatial and
temporal resalitions of the water temperature data being collected on the Cheticamp Raiag adrone

equipped with thermal imagingcamera

In 202Q a graduategeamwith Dalhowsie®@ Groundwater Laked byKathryn Smittused aMatrice 210 V2
RTK drone equipped with an XT2 thermal/visual carteecmllectdata on the lower Cheticamp Rivé@ihe
Over several days, theoperator manually g ; P
flew the drone at low elevations scanning
the watercourse for thermal variationsh&
researchers were able to use thescouting
flights to identify areas inthe river with
potentially significant variations in wate
temperature. The researchers successful§
conducted scouting flightdrom the tidal §
area to approximately a kilometer aboveg
Faribault Brook. Although the therm
imaging camera was equally capable
identifying sites of warm war/thermal
pollution, the sites identified by the

research team were all locations of athryn Smih operatlng drone equipped with a thermal
potential  coolwater inputs  (e.g., imaging camerabove Fence Pool on the Cheticamp River
colleding data as part of 202 fieldwork.

groundwater seeps or springs)
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Using the themal imagey obtained in the fieldthe team from Dalhousie produced a preliminary thermal
map of the lower Cheticamp River using ArcGIS, ifjémg potential and confirmed coldwex input
locations.These resourcesontainimportant data thatcan be usedo help inform folbw-up monitoring
and mapping of thermal refugia locatigrss well as guide investitions intopossible future coldwater
habitat enhancement activities.

B No
No - Shadows
Potential - Colder Tributary
Potential - Cooler tributary.
Potential - Diffuse Seepage

Potential - Tributary
Undetermined
Yes

Yes - Colder Tributary
Yes - Diffuse Seepage
Yes - On the landslide face

Yes - Possible Pool
Yes - Spring

Twoscreenshots of
the ArcGIS map
developed by
Kathryn Smith to
identify potential
and confirmed
coldwater input
locations on the
lower Cheticamp
River. Themap
aboveuses colouf
coded dots tolocate
various coldwater
input locations, and
the map to the left
includes examples of
the thermal images
v of interest obtained
Legend N ~ as pat of fieldwork

ST A Chéticamp Thermal Imagery: Map2  in2020.

Taken by Kathryn Smith and Jason KarisAllen

23



Climate change concerns

dimate change is already having impacts on Atlantic salmon in parts of their iartggth their marine

and freshwater environmentgnd theseémpacts are expected to increase as the effects of climate change
intensify. Broadly speakinglimate change is likely to affect the abundance and distribution of Atlantic
salmon populations, as well as have effeatsgoowth, feeding, survival, and migran patterns (ICES,
2017).

While the effects of climate changwill vary
regionally and the specifics of what to expect a
largely unknown, lgmate change scenarios
projected for Cape Bretoninclude warmer
temperatures and mor@recipitation For westen
Cape Breton, Nova Scotia Environmenthas
projected an increasein average temperaturesf
+2°C from historical averages in the 1980s to t
2050s.Western Cape Breton is alswojected to
experiencehigher totalprecipitationamounts but
with that incrased variabilif in precipitation ;
patterns is expectedncludingincreasedfrequency ofooth periods of drought andevere storm events.

As emperature and precipitation are primary drivers affecting Atlantic salmon in their freshwater
habitats the pr@ SOG A2y a F2NJ 6SaGSNY /LIS . NBi2y &ada3asSai
population will be impacted by climate change. And an increase in water temperatures is not the only
likely impact.In addition to being the primary influencers of watemtperature, air temperature and
precipitation also have the potential to affect other important environmental factors, includisgplved

oxygen andwvater levels Changes in temperature and precipitation can also result in changes to food
availability anddegrees of interspecific competition, both potentially affecting the productivity of Atlantic
salmon in their freshwater environments.

RECOMMENDATIONS MOVING FORDWAR

1. Continue to collect summer water temperaturedata (target period of June 15
Septemberl5)at the monitoring locations included in the recent Cheticamp River water
temperature investigation, with a goal of ensuring a loAgrm dataset that will enable
identification of trends, ability toidentify potential thermal barriers and other issues of
concern,and robust data that may help justify future conservation adities.

2. Confirmlocations ofpotential coolwater inputsidentified through thermalimaging

fieldwork and other mehods, quantify temperature variationsassess suitability of
sites forcoldwater habitat consewation activities, includingthermal refugiacreation
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or enhancementandimplement measures taconserve and increaseldwater
habitat.

3. Cortinue to collect summer waterédmperature dataat the Cheticamp reservoir
(minimum ofthree loggersg surfaceand bottom d reservoir and at the outlet)

4. Engagewith Nova Scotia Powetio explore options fo
a. making adjugments to the timing ofthe water release schedule from the
resavoir, and
b. drawing from cooler bottom layer of water at the reservoir.
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Freshwater habitat that supports their production is another limiting factor for Atlantic salnibe.
quality and availability ofiabitat strongly influences the distribution and abundance of Atlantic salmon
populations.Focusing on their freshwater needs, Atlantic salmon require habitat suitable for migration,
spawning, and survival and growth of juvenil@$iese includ&oldingpools with enough depth and cover

to offer protection from predators and places to restnd areas with gravel and cobble substrate
combined with moderate current and depth for spawning.

CBHNP had previously conducted a survey of salmon habitat on the Cheticamp River in the early 1980s.

At this time, the habitat was surveyed from the tidal area to within 750m of the barrierTakssurveyors

conclided that the Cheticamp River had good rearing habitat throughout, and that spawning habitat was

more restricted to the midto upper portions of the river (Petersen et al. 81@.The surveyors estimated

GKS / KSGAOI YLI wA @S NI das 318,815 WHileNtB/hs reeommendet tha? tfieseK | 6 A G |
surveys beperiodically repeatedthis has not been attempted since theiginalstudy in the 80s.

Summary of results of habitat surveys of Cheticamp River conducted in 1982 and 1983 by CBF
Table modified from Petersen et al., 1987.

Habitat surveyed; Cheticamp River Habitat composition (%)
Length Mean Mean Water Mean
(km) width depth surface discharge Pool Flat Run Riffle Runf/riffle
(m) (m) area m?s
18.5 15.7 0.6 31.9 3.5 13.8 8.9 13.7 18.7 44.9

Landslides, floods and other natural evenf§
have undoubtedly wrought significan
changes to the CheticamBwver since the §
earlier habitat surveys.As part of the
development of this conservation plang®
CBHNP worked with CRSA start the |
process of collecting updatl habitat
information for the lower Cheticamp Rive
(estuary to Thid Pool). A geomatics
technician with CBHNP used a drone
collect a combination of vides and
photographs for the entire suly area,data
that was later used to develop preliminar
maps ofhabitat types.

R —
CBNHRjeomaticstechnicianMichée Lemieux reviewing
footage obtained with a drone as part of effortat remote
habitat classification work on the Cheticamp River.
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Cheticamp River Habitat Classification
habitat

1:25012
Coorginato Systemn: NAD 1563 CSRS UTM Zono 20N

[~}

Cheticamp River Habitat Classification
habitat

Pool

[_Iritte

Run

=

Maps developedn usingnewly collected drone datato broadly classify habitatf fypes ‘on the iower
Cheticamp River (estuary to ThiPool). The above maghows the results of the entire habitat mapping

exercke,and the lower mapshowsa magnified sedion from the middle of the study area. Images produced
by CBHNF2019.
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In addition to thehabitat classification work using the drone data, CBHNP and CGi8&ed more
detaileddata, including channel widthend depths, substrate type and composition, and typd amount

of riparian veetation,by conducting habitat assessmerats30 locatonsbetween the estuary and Third
Pool. CBHNP staffnade the decision to conduct modified habitat suitability ésdHSI)assessments,
essentially collecting the same data required for EBI, but ollecting data at a single traast for each
location, as opposed t@ series of transectshrough a site roughly evey two channel widths, as
recommended in the Nova Scotia Fish Habitat Assessment Profscalresult, the habitat assessnte
could be used tground truththe habitat classification work carried out with the remotely collected drone
data butwere not able to be usetb assess habitat qualitgnd identify limiting factors.

RECOMMENDATIONS MOVING FORWAR

1. Resurvey theCheticamp Riveusing same/similar methodologyused in thehabitat
surveying work undertaken in the early 1980scluding identification and estimates of
spawning habitat for Atlantic salmonas the river has undergone significant changes in
the last 40 years.

2. Caduct habitat suitability index (HSI) assessments followinthe Nova Scotia Fish
Habitat Assessment Btocol (NSFHAP) aminimum at sites of concern identified
through visual surveysand at locations where restoration activities are planned or
being corsidered HSI data can be used tadentify limiting factors, establish new
baseline data, facilitate comparisons between watercourses, andntify and quantify
changes in habitat more accurately
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Among the threats facing Atlantic salmon thighout their range are timan impacts andinthropogenic
land useghat degradeand/or restrict access tireshwater habitat Fortunately asit is almost entirely
located within the boundaries dhe Cag Brdon Highlands National Parthe Cheticarp River idargely
protected from the types of human impaci$feding other salmon rivers.

Yet, the Cheticamp region has been experiencing significant development in recentryeaing the
clearing of lands for new tourism accommodations and residential propehti¢be case bthe
Cheticamp Rivenew developments areaking placeoutside the natnal park boundariesncluding the
creation of multiunit short term rental properties and RV campifagilities With thesedevelopments
come newimpacts and potential pressures on the rivkat should be understood and maared,
includingwater withdrawals potential pdlution from sewae effluents,andclearing of parian
vegetation i3 o &b

JsGe el

Thereare alsdocationsoutside the
nationalpark boundaries wher&and is
being clearedo the banksalong tributaries
of the Cheticamp Rivein some caseto
make way for building cabénAs there is
no riparian buffer regulation in Nova Sco
related to development or agriculter
there is currently no regulations in place tq
protect riparian vegetation

Example ofa location where trees are beingeavily cutin
upper reaches of Farwlt Brook tributary.

RECOMMENDATIONS MOVING FORWAR

1. Engage with &ndowners along Cheticamp River and discuss benefits of developing

landowner stewardship plans, including pwiding access to resources, information,
assistancewith implementing plan.

2. Explore possibility of working with Municipality of the Counbf Inverness to establish

new bylaw requiring setback to better protect riparian vegetation alorg all
watercourses in the Cheticamp River watershed.
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Executive Summary

The CheticamRiver, an impownt Atlanticsalmon river, has been negatively affected by
habitat loss as a result of human activities. Direct impacts such as infrastructure development (bridges,
roads & culverts), logging and forestry practices and the diversiorbottary drainage have all
contributed to the decline of suitable Atlantialmonhabitat. Less direct impacts such as climate change
are also having an equally detrimental role in the degradation of salmon habitat. As a resinftaticc
changes, the Cheticamp River has experienced higher water temperatures, lower flovdleusls
salmon migratiorperiods,as well asncreased rates of flash flooding. Decreasing snguack levels
have also greatly reduced the freshwater impo the watershed during the spring melting period, this is
particularly concerning for the Cheticamp River's late spring and early summer run of Agtidmtan As
a result of lower flow levels and decreased channel depth, anecdotal evidaggests that during 2012
and 2014 the June migration of Atlansalmonwasseverely compromised and possibly ureats occur
for the first time in living memory. Without intervention, the impacts of human activity will continue to
negatiwely affect the Atlantic Salmon populations in the Cheticamp River. Atlsadtitonare regarded
by First Natios as a culturally significant species, and locally their existence plays an important role in

the economy through recreational amggj and tourism related activities.

The Cheticamp River Salmon Association partnered with Parks Canada and has taken steps to
identify the major problem areas in the Cheticamp River and resolve them through stream restoration.
The Cheticamp River SalmAasociation produced habitat assessment and restoration reports from
2014 to 2020 to accompany each of their major restoration endeavors in the lower Cheticamp River.
This report is a compilation of all previous reports detailed below and provides afidate on the
status of the restoration results and overall success of the project. Each report prior to this document is

summarized below.
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Lower Cheticamp River Habitat Assessment and Restoration Recommendations (2014)

Written in July 2014, a surveya initial report, including a restoration plawas produced and
identified the section of river on both sides of the Cabot Tmatlgeas severely degraded habitat. This
area was ovewidened, extremely shallow and as a result wdmmeier to fish passage during critical
migration periods. The restoration recommended in this first report was successfully completed in

August 2014.

Lower Cheticamp River Habitat Assessment and Restoration Recommendations Part 2 (2014)

A second surveyeport and restoration plan for a second phase of the projess completed in
November 2014 and focused primarily on sites further upstream. The restoration work for this second

plan was completed in July and August 2015.

Preliminary indicabns after the 2014 restoration showed the thalweg had been significantly
deepened (up to 80cm in some places). The ultimate aim of Part One and Part Two restoration
recommendations was to narrow the channel in the ewédened areas to a more natural and
calculated design width of 38m with a fully functional pool riffle sequence. The river restoration
resulting from these recommendations should process bedload through the trouble areas in the

Cheticamp River, protect cold water refuges and improve salhactess to spawning areas.

Lower Cheticamp River Habitat Assessment and Restoration Recommendations Part 3 (2015)

The third report presents the post restoration survey results for work completed in the second
phase (summer 2015) of the projett the following locationsSite 4 RobertBrook), Site 3(Above Fence
Pool), Site 1 (Faribault Brook), Site 5& 2014 restoration site upstream of the Cabot Tioaidlgeand a
previously ursurveyed location (called Site 5b) downstream of the Cabotlnidiiewhere the main
channel of the Cheticamp River has moved into an historical cha@annel and wetted widths as

well as thalweg depths and cressctional profiles post restoration were presented in the document.
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Fairbault Brook (Site 1) was not restored as originally planned but was resurveyed in light of the changes

from the 2015 food. This report outlined planned restoration works for 2016.

This 2015 report documented that a major flood event occurred in Aug046. Intense rainfall
over a short period resulted in flash flooding that necessitated evacuations and closures affecting the
tFNl1AaQ / KSGAOFYLI OF YLANRdzyRa YR FTIFrOAfAGASAD ¢KS
including large scalmovement of bedload, bank erosion, and the formation of new pools. The flood
also impacted completed and proposed restoration wankd the resulting pivot in structure placement

is detailed in this report and subsequent reports.

Lower Cheticamp River Bwration 2017-Petit Cap Pool and Fairbault Brogk Cheticamp Reservoir

Temperature Investigation (2016)

This report was completed in November 2016 to guide restoration works in the 2017 field
season. The impetus for this report was the extreme charigehe strearbed profiles due to the 2015
flood and the need to redesign the restoration plan identified in previous reports. This report was the
inaugural presentation of stream survey data at the P@tip Pool Site (now called Site,23apughthe
location had been surveyed in previous years. The changes noticed at thE&esite post 2015 flood
showed extreme instability and a huge potential for the main channel to become abandoned and affect

the pool quality and sequence downstream.
Cheticamp River SurveyPetit Cap Site & Above and Below Fence Pool (2018)

This report presents survey results from July and August 2018 at the location knows as Petit Cap
Pool and the portion of the Cheticamp River known as Above Fence Pool (SiteBYlaw Fence Pool
(Site 3). PetiCap Pool site survey results were tfadd, to assess the effect of 2017 restoration works
at the PetitCap location and to inform the survey works done in 2018 at the site. The survey results
from Above Fence Poahd Below Fence Pool are compared to survey results from previous years to
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assess the stability of the restoration work through the years of flooding and bedload movement.

Channel and wetted widths as well as thalweg depths and @estional profiles wee presented in this

document.
Site 5
Site 4
Site 3a
Site 1
Location Planned Restoration Completed Work

Site 5b: Cabot Trail
Bridge Site (downstrean
of bridge)

- Install deflectors on one side and groir
on the other in the Eastern channel

-Deflectors installed in both
channels to maximize passa
depths

Site 5a: Cabot Trail
Bridge Site (upstream of
bridge)

Paired retarding bars to narrow the
straight run upstream of the bridge

-Fewer pairs than initially
planned wererequired

Site 4: RoberBrook

- Robert Brook: Install 3 sills across; crg
large gravel bar

- Cheticamp River: rprofile banks at
breech by installing 5 retarding bars
along right bank; restore pool on left

-Robert Brook: 2016 installeg
3 sills, repair of breach
including deflector

-Cheticamp River: 5 retarding
bars installed posiiood

Site 3a: Petit Cap Pool

-Install 3 retarding bars on the western
bank

-Installed 3 retarding bars on
the western bank and one
rock sill at breech location

Site 3 and 2: Below and
Above Fence Pool

- Install 4 retarding bars on the left bank
above Fence Pool; crop bedload depos
immediately downstream;

- install deflector to protect holding pool

-Installed 3 retarding bars on
left bank above Fence Pool 4
bedload cropping

and installed deflector
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- Install 4 retarding bars on the right bar
below Fence Pool; crop bedload depos
immediately downsteam

- Additional armour stone on the tralil
side of the pool to prevent bank erosion

-4 retarding bars installed on
left downstream + bedload

cropping

-Armour stone plus series of
deflectors along trail

Site 1: Faribault Brook

- Install 4 retarding bars on the right bar
above Faribault Brook outletrop
bedload deposits immediately
downstream and upstream of retarding
bars

- Install deflector to protect this
important cold water holding pool

- Install 4 retarding bars on the left bank
below Faribault Brook outletrop
bedload deposits immediately
downstream

Completed 2017 and 2018
work consisted of cropping
gravel bars and installation o
large rock deflectors at all
previously identified
GNBGFNRAY3I o
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Problem Definition

The Cheticamp River is the defacto southwest border of the Cape Breton Highlands National
Park on the Gulf of St. Lawrence side of the park. According to angler reports, for several years before
the restomtion of the Cheticamp River began, migration of salmon upstream to spawning areas had
been affected by extremely shallow sections of river throughout the lower reaches of the Cheticamp
River. The shallow sections are particularly damaging to the sgting) salmon runs during periods of
low flow, so much so that the 2012 spring run (compri€iB®0% of the run) was unable to ascend the
river. Anecdotal information from local anglers suggests that very few fish were able to ascend the river

that year.

Overwidening of the Cheticamp River combined with an overabundance of bedload that is
poorly sorted are the main culprits of the critically shallow locations. Calculations of predicted channel
width were done based on guidance frokView of theRivero [ S2 LI2f RZ mdpdpn0d FyYyR d¢KS
[ F NHS WAGSNRY a2NlJXK2f23& FyR alylF3aSYySyaé oYStft SNK
the added dimension of a very steep sloped upland drainage area that empties into the much shallower
lower reach of main channel. This compounds the deposition of sediment in the lower reach. When
watercourses are over widened the flows are spread too thinly to provide sufficient depth for passage.
Excess bedload material creates conditions whereby stream $ldost to the interstitial spaces of the
cobble and the flow moves downstream in this way drastically reducing the swimmable channel
dimensions. Diagonal bars, mitiannel barsand islands, which are red flags that indicate excess
bedload and or poor frcessing of sediment, are seen in the study area and throughout the lower
reaches othe Cheticamp River. The source of the excess bedload is well documented to be numerous
slope failures upstream which are a feature of the topography but also beirngdated in recent
years by increasing storm events and loss of vegetation due to spruce budworm (Wahl, Spooner, &

Colville, 2007) and grazing of an overabundant moose population (Parks Canada, 2014). The figure
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excess bedload equation. Intensive logging in the highlands on the western side of the Park enay hav

also contributed to the problem. The general goal throughout the restoration planning process has been

to restore natural channel dimensions and a deeper thalwegB&tn). Structures installed in 2014 and

2015 were sized to guide flows to attain a natlichannel width of 38m, ideally located to match winter

flow channel. Watershed size and flood flow method determined the natural channel width.
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Fig. 1 Landslide sites investigated within CBHNP and the Chéticamp River Valley area (Sites A, B, C). The Chéticamp River Val-
ley has the greatest concentration of debris flows with over 32 recent and relict landslide scars documented. Notall landslides in
CBHNP are shown on this map. Stars (blackand grey for visibility) indicate landslide sites in the Chéticamp River Valley ident-

fied from 1999 aerial photographs.
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With the goal of improving access to spawning areas for the extremely valuable Atlantic salmon,
the Cheticamp River Salmon Associatiamntnered with Parks Canada restore critically degraded
sections of the river. Over the course of thgé&ar restoration project, seven locations in togver
Cheticamp River were identified and biologists, work crews,SRzakada teanmembersand students
worked togethemwith the CRSA on the project. Initially, the work focused on the area immediately
upstream and downstream of the Cabot Thaidge,but quickly the number of areas requiring

restoration grew to the following seven locations:

Site 5b Downstream of Cabot Trail Bridge
Site 5a Upstream of Cabot Trail Bridge
Site 4 Robert Brook Location

Site 3a PetiCap Pool Location

Ste 3 Below Fence Pool Location

Site 2 Above Fence Pool Location

Site 1 Faribault Brook Location

Thelower Cheticamp River is a large watercourse with reactive flood flaswep watershed
and which due to its sizealso requires higltost restoration techniques and machine access. The
eastern border of the Cheticamp River is a National Park (Cheticamp Highlands Natiorahd®iark)
another complicating factor in planning the restoration design. The restoratork was planned in
stages and expanded through the years as budgets and conditions allowed. A significant rain event over
a degraded reach of river (as occurred in 2015) could set planning back to square one so restoration
biologists chose to colletiaseline data on a site and restore that same area soon after to minimize re
surveying efforts. Smaller watercourse restoragan ofen be planned and completed in a season
but that was not practicdbor the Cheticamp As a result, five separate reports were produced over the

years as surveys, restoratiovork, and resurveys of the project sites were planned and executed.
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The first report, completed in July of 2014 titledwer Cheticamp River Habitat Assment and
Restoration Recommendatianmofiled the river bottom of two areas immediately upstream and
downstream of Cabot Trairidgecrossing of the Cheticamp River, suspected to be so shallow as to
impact fish migration (Go#Beaton & Maclinnis, Lower Cheticamp River Habitat Assessment and
Restoration Recommendations: July 2014, 2014) . That report made restoration recommendations of
retarding bars in the locations, designed to narrow the overly widened channel so bedloadeould
processed more efficiently and to deepen the thalweg to a more suitable depth for salmonids to pass
during low flow periods during critical (June) migration times. The restoration was completed in
September 2014. Preliminary indications from measunetm¢aken during low flow conditions in
October 2014 showed that this work has been successful in deepening the thalweg to approximately

85cm in the location upstream of the Cabot Thaitige

A second reportl.ower Cheticamp River Habitat Assment and Restoration Recommendations
Part 2(GoffBeaton and Maclnnis), was completed in November 2014 and focused on restoration
recommendations for sites further upstream. Only a portion of the restoration work for this second plan

was completed in Jy and August 2015. High water conditions prevented the completion of the work.

Athird report, Lower Cheticamp River Habitat Assessment and Restoration Recommendations
Part 3(GoffBeaton and Maclnnis, 201%rovidedanevaluation of the effectiveness of restoration
work undertaken in 2014 and 2015. It included resurveyed cross sections in locations where planned
restoration structures and gravel cropping were not completed wuleigh rainfall events. Post

restorationmeasurements and cross sections were taken at the following locations:

Site 5b: Downstream of Cabot Trail Bridge

Site 5a: Upstream of Cabot Trail Bridge

Site 4: Upstream of the outlet of Robé3took
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Site 2: Above Fence Pool

Site 1: Faribaulti®ok location

Site 5b

Downstream €abot Trail

Site 5a

! Upstreamp/Cabot Trail

\\N\“('

e ot _
\ - e =3 N 37
"i =

“Roberts Brook

Figure 1a.Site 5a: Upstream of Cabot Trail Bridge; Site 5b: Downstream of Cabot Trail Bridge and Site 4:

RobertBrook
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Fence Pool

 site 3

Site 2

Faribault Brook

Figure 1bSites 3 and 2: Below and Above Fence Pool and Sigeilault Brook Location
Flood Impacts

On August 22, 2015 the Cheticamp River experienced an extreme flood flow event.
Approximately 150mm of precipitation fell in ah®ur period. This caused flash flooding and a
significant rise of the riveaind required the emergency evacuation of t&ape Breton Highlands
bl GA 2y fChatitaNfgafpground a first time occurrence in over 80 years of operation.
Unfortunately, this flooding also caused damage to the riveSite 4: RoberBrook where restoration
structure construction was due to start. Clearing of the access ro&bbertBrook and a stockpile of
armour rock waiting to be placed diverted the flood flows at a vulnerable arézedfank. This flood
alsoimpacted work at the Fence Pool site and requisaghificant reconstruction of th8almon Pools

trail.
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Figure 2bView looking downstrearthrough RoberBrook site post flood. Notice the debris and
erosion on both banks
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Figure 2d View looking upstream above Fence Pool. Flood damage visible on trail and
right/eastern bank
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Thepost restoration survey data was collected on September 26 and SeptemB&029. Flow
conditions were similar to the time of the stream survey in September 2014. A laser level survey system
was again employed to measure bottom profile and watarface elevations. Wetted width and channel
width measurements were taken manually at 25m intervals. The «essonal profile locations
matched the locations from prior year surveys. Due to changes in localized flow conditions and time and

weather congraints, not all cross sections were resurveyed.
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Restoration Summary by Site

Site 5b Downstream Cabot Trail Bridge

Figure 3a.Overview of cross section locations in Site 5b 2015. Note thehaithel bar at CSD8
location is no longer present atahlocation but has moved downstream to plug the eastern channel

Site 5b, downstream of the Cabot THaildgehas undergone significant changes since 2010 and
continues to change. The bridge replacement of 2010 significantly alterebthedyime and the
mobilization of downstream point bars has been dramatic through the years. The extreme sediment
deposition from the August 2015 storm event has also had a huge effect on the channel in this location.
As well this reach of thdower Cheticamp River has the lowest slope of the restored portions of river
and is the farthest location downstream so it makes sense that it is prone to sediment deposition,

bedload movementand channel changes. The survey of 2015 shows the 2@t8hannel bar
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responsible for splitting the flows in 2013 has migrated downstream (see Figure 3b). The material
moved downstream several hundred meters and has plugged off the main eastern channel. As a result,
the flow in 2015 was diverted into the hStNA OF £ 6Sa i SNY mMponQad OKIF yySt
of 20m. In September 2015, 4 cross sections, at 25m spacing, were taken at both the old eastern
channel and the western channel. See Figure 3a for the locations of survey cross sections. The survey
shows that the bottom elevation of the western spétmuch higher than the bottom elevation of the
historical eastern maiohannel even though most of the surface flow is in the western channel. The
slope between the first two cross sections in tild eastern channel is 1.9% and the slope between the
first two cross sections of the western channel is 0.4%. Thie sliffierential means the eastern

channel bottom will be much more mobile in flood flows. The bottom profiles are shown in Figure 3c
and Figure 3d shows the eastern channel to be 30cm deeper than the western channel at CS1 and

139cm deeper just 75m farth@ownstream at CS4.

This stream profileontinuedto change and the 2020 survey (see FiguretBbhows flows
moving back into the eastern channel at about a 50/50 split. The survey done in 202ppeerthe
previous yea® surveys for the first 4 cross sections in the eastern spilt and the remaining CS5 through
CS10 are in essenamewly surveyed location and the cross sections are presented this way. The
channel width comparison is not helpful at this site becausentaé flowshave been so erratjc

switching from left to right and into and out of a split channel.

As previously noted, since the start of restoration efforts in 204 area downstream of the
Cabot Traibridgehas beerextremely dynamic and reactive and held the minds of restoration biologists
as far as deciding what approach is the best fit for restoring the site (see Fig@je Biie elevations of

the eastern channel and hydraulic effect of the bridge upstream haterméned the eastern channel
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to be the most suitable. The proposed work for 2@21field season is to install deflectors on the east

and west banks of theasternchannel which appears to be the most suitable to carry the main flows.

Figure 3b1. Deflector in western split installed summer 2020 to prevent an imminent breach
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