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Executive Summary

The Kennedy Flats Watershed is teckin Clayoquot Sound, on thesat mast of Vancouver Island, in
British Columbia, Canadgigure 1)Much of the watershed was logged between 1950 and 1980.
Logging and salvage practices of the time were not designed to protect streams or fisheries resources,
and as a result many of the streams in the area have reduced fish access, poor water qualitgraad
hydrological function.

Moaion
g

The Kennedy Watershed ':\@\ ! jf “,f : ul
Restoration Project (KWRP) was : \ > \ ’ ( i
initiated in 1994 under the federal A N -~
Canadian Salmon Enhancement ang N\ < S ;“‘4; TN SR U
Restoration Fund (CSERF) and e S HG ' A
continuedfrom 1995to 2002under o (\; L T}
the provincial Forest Renewal BC 2 ' e )\
(FRBQO)Vatershed Restoration &, (AN ~ Project Area'_ |
Program (WRP). Since that time, | % %

local restoration crews have been | "™ ‘/' :
working to restore the hydrological, -3 y

biological, riparian, and ecological il
functionsof the Kennedy Flats '
Watershed Restoration methods
used have included the remowvail
non-embedded small woody debris (SWD), anchoring of large woody debris (LWD) into functional
structures, and spawning gravel placement in streams, riparian restoration, landslide restoration and
road deactivation. Tofino and Thornton Creek Salmon Erdraant Societies have also been working to
augment salmon populations through their hatchery programs and spawning gravel placement projects.
Restoration work continued in 2012/2013 thanks to funding from the Parks Canada Ecological Integrity
Fund, TD Friads of the Environment and the Ministry of Transportation and Infrastructure.

‘AE ) Paciic Cooan

Figure 1. The Kennedy EaNatershed is located on the west
coast of Vancouver Island, B.C.

A crew of terlocal residents from Tofino and Ucluelet and fréimguaht,Yuutluth-aht, and Tlao-qui-

aht First Nations worked from July ic6October 11, 201Zompletingl53 person days of restoration.

The first day of the project was devoted to training; orienting the crew with standard operating
proceduregSOPs)safety protocol, and regulations. A safety trail wasaiuthe restoration locatiorio
ensure the safe travel arew to and from the worksite and to mitigate ease of transport in the event of
an emergency. The restoration season begamsirveying the riparian and-stream restoration sites
FNRBY (GKS LINBOA2dza @& BénNdwaryaraintdnantey R O2 YLIX SG Ay 3
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Qew members inspecteth-stream work completed in 2011 and in the spring of 2Gk# removed

remaining norembedded SWD and repositioned any LWD which had movadesuilt of the winter
storms(Table )IN&a G NB Y NBali2NrGAz2zy 2y [/ 2K2 |/ NBS|1 Ay@2ft SR
A total of 232inear metresof stream channel were rehabilitated on Coho Crfetm Station 0+313 to

0+545 m)This included the removal and repositioning of 65 LW®the removal of 53 hSWD from a

series of debris jam@able 1).

In-stream restoration for 2012/2013 followed the prescription written by Project Biologist Dave Clough
(RPBio]Table 1)Restoration on Lost Shoe Creek tributary 2A (LS2A) consisted of removing or
repositioning large and small woody debris. Large woody debris was repositioned in the stream to
providestreamsideshade and cover, and to restore the natural hydraulic fundiprovided by LWD.
Restoration on LS2A included 389 m e$tream restorationfrom Station 0+390 to 0+779 nd total of

62 LWD were repositioned and 54 of SWD were removed to widen the channel profile and improve
fish access

Rparian restoration ir2012/2013 for LS2A and Coho Creek followed the prescriptions written by
biologist Vince Poulin (Panland Simmons, 2001) and CWFS planniolgdist Warren Warttig (RPBIo)
(2010) respectivelffor Riparian Vegetation Type (RVTAZ2otal of 20 secondrowth trees were girdled
in the riparian area of LS2A and 95 native shrubs were planted along the banks to help improve the
density and diversity of understory species. For Coho Creek, a total of 77 sgrooviti trees were
girdled

In response to thexpression of concern by tHaistrictof Uclueletto the Ministry of Transportation and
Infrastructure (BC MoT) about the scattered woody debris exposed during the 2011 Lost Shoe Creek
Highway 4oridgereplacement in September 2012, Central Westco&sirest Society, working with BC
MoT, used the removal of woody debris as an opportunity to develop 169 wff-channel habitat

(Table 1) Central Westcoagtorest Societglso worled with Barb Beasley from the Association of
Wetland Stewards for Clayoquon@ Bakley Sound$AWSCBS)o construct amphibiafences that run
parallel to the road adjacent to the efhannel. These fences wdirect amphibian movement undéhe
bridge to help reduce thaumber of amphibians that arein over by highway traffic.

Monitoring efforts were extensive throughout the project. Monitoring is used to assess current habitat
conditions and to help evaluate the effectiveness of restoration so as to improve restoration efforts over
the long term. Water quality was measureddighout restoration activities at Coho Creek and in LS2A
as well as in Swan Lake and in Lost Shoe Creek at tblearfhel site.

Central Westcoast Forest Society, in partnership with the Ahoudaltistream Salmon Enhancement
Subcommittee, hosted a-@ay Fish Habitat Assessment Methods Course in August 2012 for nine local
residents from Tofino and Ucluelet, and from the Toquaht, Hesquiaht, AhousalfyargpiotFirst

Nation communitiesAn instructor from the Natural Resource Extension Program at Vanctalaad

‘
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University taught the course. The courg®vided theory and field training and participants learned how
to complete advanced fish habitat assessment procedures and measurements.

CWES contracted Wyatt Visuals and Burke Electric Media to crea@ugational film in 2012/13 that
highlights the stream restoration work that Central Westcoast Forest Society has accomplished. Partial
funding for this project was provided by the District of Tofino. CWFS launched this film in March 2013.
The film has aw successfully had over 3,500 views since its release.

In June 2012, Central Westcoast Forest Society hoste?'tamnualSalmon to Sea FundraiserBiack
Rock Oceanfront Resort in Ucluelet, BC. The Fundraiser included a silent auction with items donated
from members of the community and local businesses. Live music from the Poor Pistols, a bluegrass
band from Tofingand the Broken Strings, a Vic@atased band, entertained the crowd. With support
from the regional communities and the local businesses, CWFS raised $ttOp2@@owards salmon
habitat restoration irthe Clayoquot and Barkley Sounds.

Since 2010, Central Westcoast Forest Societydras/ated and extended th@/alk in the Forest Trailn
May 2012, Parks Canada installed new interpretive signs that speak to restoration ecology and the
efforts of Pacific Rim National Park Reserve (PRNPR) and CWFS to restore degraded habitat. In
conjuncion with Salmon Festival in September 2012, CWFS held a ribbon cutting ceremonyailthe
in the Forest Traib commemorate the efforts of the late RobdBob)Redhead, former director of
CWES and Ecosystem Biologist with Parks Canada.

A marked imprgement in stream condition, as well as increased fish escapement has been documented
OKNRdzZAK FyydzZ €t Y2YyA(G2NAYy3IP ¢KS&S |yR LINBSQOGA2dza &Sl
improved health of the creeks and bordering riparian forests. dbal lcommunity has benefited from

the employment and training opportunities provided by this project, and strong partnerships have been

built between various community organizations and stakeholder groups.

Kennedy Watershed Restoration Project 9
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Table 1. Summary of Restoration Activiti€ompleted in 2012/2013.

Location

Lost Shoe Creek, LS2A

| Achievements

' Maintenance

1 Maintenance sweefor 135 m of stream channel on LS2A, from station 0+0
to 0+135 m at 2011/2012 instream restoration locations.

Coho Creek

Lost Shoe Creek, LS2A

\ In-stream Restoration

1 Repositioneds5 LWD and removed 53°f SWD from station 0+313 to
0+545 m, a total of 232 m.

1 Restored 389 m of stream channel fratation 0+390 to 0+779 m,
repositioned a total of 62 LWD and removed 533VD.

LostShoe Creek, Off
channel

Lost Shoe Creek, LS2A

Rlparlan Restoration

1 Created 1692 fof off-channel habitatind repositioned a totabf 228LWD.
1 Planted 250 native shrubs, 41 western red cedar, 85 Sitka spruce, and 20
sedges

Restored 0.5 ha of ripariaarea.

‘H Planted 95 native shrubs including safaa(ltheriashallon),salmonberry
(Rubusspectabilis)red huckleberry¥acciniurmparvifolium),red elderberry
(Sambucusacemosy, false azaleaenziesiderruginea),ovatleaved
blueberry ¥acciniunovalifdium), thimbleberry Rubus parviflorus Nootka
rose Rosa nutkang false lilyof-the-valley Maianthemum dilatatun), deer
fern Blechnum spicaftlady fern Athyrium filix femingand sword fern
(Polystichunmmunitum)

9 Girdled 20 treestargeting conifers, according to prescription.

Coho Creek

Restored 0.5 ha of riparian area.
Girdled77 trees, targeting conifers, according to prescription.

= =
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Introduction

Kennedy Flat8Vatershed is R S M R A L A S R TE S T
located in Clayoquot Sound, on [ = o P G .‘ "r M S
the west mast of Vancouver | /% NN hsd
Island Figures 1 and)2The i
watershed contains
approximately 420 km of fish
bearing streams. Severakeeks
within the Kennedy Flats
Watershed flow through the
Pacific Rim Nation&ark
Reservd PRNPR)ong Beach
Unit (Figure 2. Much of the
watershed was logged between||
1950 and 1980, including 26
percent of the Long Beach Unit
of PRNPRuorior to the lands
being set aside for a National
Park purposes in 1970.

|
| Western Kennedy Lake Watershed Sub Basins

Historical harvestingnactices
such as crosstream yarding
and the removal of riparian
vegetation and trees have
negatively impacted riparian
ecosystems and stream
function in the Kennedy Flats Figure 2. Kennedy Flats project area and adjacent-balins.
Watershed Figures3 and 4.

Declining salmonid populations are commonly associatihl this type of habitat degradation (Frissell,
1993). In recent years, considerable efforts have been made to develop policies and regulations in
British Columbia that protect riparian habitat, considerable efforts have also been made, on the part of
Central Westcoast Forest Societynd Pacific Rim National Park Reserve, to rehabilitate damaged
streams and riparian ecosystems in the Kennedy Flats Watershed as well as other watersheds in both
Clayoquot and Barkley Sound

Kennedy Watershed Restoration Project 11
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Canada National Parks Act, S. 8(2) Current timber harvesting redations in British
logical integrity, Columbia (BC), Canada now require reserve zones of

through protection of natural processes, shall be the

first priority of the riparian vegetation adjacent to most fish bearing
Minister when considering all aspects of the streams. Prior to the introduction of the Coastal
Danayementef farke, Fisheries / Forestry Guidelines in 1988, and the Forest
Practices Code in 1995, mogiarian areasvere

logged to the stream edgé\s a result of increased public sentiment for Clayoquot Sound, even more

extensive stream protection practices were adopted in 1995 with the development of the Clayoquot

Sound Sientific Panel Recommendation€hanges in the management of National Parks in Canada

occurred in 1998. Parks were no longer managed for the wilderness experience but rather to promote

the concept of ecological integrity.

Aainton = PO IY AT I
e nu W rESLorauon ¢

In 1997, Pacific Rim National Park Reserve was ranked amotaptfiee national parks whose

ecological integrity was deemed at risk. Ecosystem restoration has since been a high priority. The
Kennedy Watershed Restoration Project (KWRP) was initiated in 1994 under the federal Canadian
Salmon Enhancement and RestopatiFund (CSERF), and sustaiinech 1995to 2002under the

provincial Forest Renewal BC (FRBC) Watershed Restoration Program followed by Forest Investment
Account (FIA) funding until 2008. Other important contributions have come from Parks Canada, the
Paciic Salmon Foundation, the Pacific Salmon Commission, Home Depot, the Wickaninfsintnn
Restaurant, the Vancouver Foundation, Community Development Trust Job Opportunities Program, the
Habitat Restoration and Salmon Enhancement Program (HRSEP) uGta&8iogphere Trust,

International Forest Products Ltd., lisaak Forest Resources Ltd., NSERC, MITACS, the BC Transmission
Corporation, and TD Friends of the Environment. Restoration efforts continued in 2012/2013 thanks to
the Parks Canada Ecological Imigg-und, the Ministry of Transportation and Infrastructure, and TD
Friends of the Environment.

The tools and techniques behind
ecosystem restoration are used to
improve the biodiversity of degraded
areas, increase the abundance and
distribution of rare and threatened
species, restore landscape connectivity,
increase the quantity of environmental
goads and services, and contribute to thg
improvement of human welbeing
(Society of Ecological Restoration
International and [IUCN Commission on
Ecosystem Management, 2004). The

Figure 3. Downstream yarding.

N http://www.cortex.ca/dovela.html
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objectives of the project are to accelerate the natural recovery of damaged/stewss by helping to
restore the hydrological, biological, riparieand ecological functions of the Kennedy Flats Watershed.

Level 1 and level 2 habitat inventories were conducted on the watersheds in 1995 and 1996 éTlough
al., 1995), and a detailedatershed restoration plan was completed in 2001 (Wartigl., 2001).
Described in this comprehensive plan is the restoration approach to be used, which includes priority
rankings for restoration based on level of risk (critical, high, moderate orftova)l stream reaches,
roads, and riparian areas in the watershed.

Thiscompletionreport includes a description of work undertaker2@12/2013 including the overall
restoration approach and specific methods used. Each year the sites are documethteditpiit
tables, before/after photos and monitoring templates.

5This report was updated in 2005, and is currently being updated to include new information up to the end of 2012

Kennedy Watershed Restoration Project 13
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Methods

Restoration Area

TheKennedy Flats Watershed is
located in Clayoquot Sound on the
west coast of Vancouver Island
(Figures 1 ad 2).1t is watershed
#249 under the former Ministry of |
OYPANRYYSYyiliz [
2002-2003 Resource Management
Plan (Ministry of Environment,
Lands and Parks, 2003) (now
Ministry of Environment) and is
classified as a Target Watershed
(high priority for restoration).

Most of the area is provincialr
federalcrown land Eigure 2). Figure 4. Debris jams in the Kennedy Flats Watershed.

Currently lisaak Forest Resources

Ltd.isthe primary tenure holder on the provincial crown land. Pacific Rim National Park Reserve
occupies the majority of the remainder of Keatty Flats. Kennedy Flats was designated a target
watershed, of high priority for restoration in 200Dhe Kennedy Flats watershed covers an area of 129
km?, and consists of nine stimsins Kootowis, Hospital, Sandhill, Staghorn, Trestle, Trestle South,
IndianvHarold, Lost Shoe, and Salmon Creeks. There are several adjatdmdsins within this
watershed(Thornton, Mercantile, Port Albion, Ittatsoo, and Twin Rivers) that have streams with similar
characteristics and restoration requirements; the restasatarea will likely be expanded to include
thesesubbasinsin the future increasing total area to 197 kiffigure 2).

The Kennedy Flats is part of the Estevan Coastal Plain, and is characterizedjtadiewt streams with
meandering channels and brofldodplains. The streams in this area have hisw@ty supported
populations of oho (Oncorhynchus kisutghchum Oncorhynchus kejaChinook©@ncorhynchus
tshawytschd, pink Oncorhynchus gorbuschand sockeyedncorhynchus nerfaalmon, as well as,
coastalcutthroat trout (Oncorhynchus clarkiiarkii), rainbow trout and including seain rainbow trout
steelhead @ncorhynchus mykigdamprey, pea mouth chub, stickleback and sculpin (Waetta.,
2001).

Much of the Kennedy Watershed was logdgtween 1950 and 1980, with heavy and largely
unregulated industrial lgging practicesvhich continuedup until 1994. Early logging practices often

Kennedy Watershed Restoration Project 14
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involved crossstream yarding, the use of undsized woodbox culverts, and poorly built roads. After
harvest, large amounts of both small and large woody debris (LWD) were plasgdam to facilitate

the removal of higher valued logs. Subsequent salvage logging for shake and shingle added to the
problem, introducing large amounts of residual waste smalbaly debris (SWD) into the streams. When
combined with large logs that span the width of the stream, the SWD often eg5uldebris jams

(Figure 4. These jams restrict water flow within the stream, and lead to flooding in the surrounding
riparian forest reduced scouring ability, and poorer water quality (Wargtigl., 2001). In many cases

the debris jams also blocked or impaired adult and juvenile salmon movement. These artificially created
jams have resisted natural restoration processes (decay, blds) as theKkenneq Flatscreeks are

generally very low energy and the debris consists of a large amount of western redcedar, which is very
decay resistant.

I O2YLI NR&A2Y 2F OdaNNByYy(d O2yRAGAZ2Y A 6 AlGKlogs AN LIK2 G2
within unrestored jams that have not moved since that time. The severity and frequency of jams, along

with the slow natural recovery, has made LWD and SWD restoration necessary in many stream reaches.

The addition of spawning gravel was also necgsgsamany areasheregravelhad beerremoved and

used for road construction, leading to gravel deficiency (W. Warttig, pers. comm.). The altered

hydrological function of the streams on the Kennedy Flats also affects the surrounding forests. In many

areas regenerating conifers are suppressed by{gsiwing colonizing shrub and tree speci8al{xand

Alnus spp. These deciduous trees are neither as large nor asliead as mature conifers, and do not

provide the same level of bank protection or langeody debris recruitment that would occur in a fully

functional riparian forest, nor the habitat characteristics needed for terrestrial species.

Restoration Approach

Restoration generally follows top-down approach, meaning that restoration begins in upslope areas,

and proceeds downstream. Sediment input from the surrounding hillsides must first be stabilized. This is
accomplished via deactivation of unstable logging roads and slide stabilizatiiaring revegetation

and soil bioengineering techniques:dtream restoration begins only after upslope problems have been
addressed, and consists of four phases (Table 2). For each stream of interest, a Fish Habitat Assessment
ProcedurgFHAP)s canpleted, as well as a LeMéprescription (Clough, 1997)

Table 2. MultiPhase Restoration Approach.

Activity

Removal of SWD and-mgientation of existing LWD
Maintenance, monitoring and addition of LWD in deficient areas

Addition ofspawning gravel in deficient areas
Riparian restoration (can occur concurrently with Phase 2)

Specific prescriptions are developed based on site conditions. These generally prescribe the removal of
small woody debris (SWD), and the addition or placement of large woody debris (LWD) into functional

Kennedy Watershed Restoration Project 15
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structures for Phase 1 and 2 of the restoration
approach. The objective is to 4@osition LWD/SWD
jams to maximize their hydraulic and habitat
functions. Specific objectives of LWD placement ar{
to improve one or more of the following attributes:
cover, scour, bank protection, and hydrologic
function, whichare all important components of
healthy streamecosystemsHigure 5Appendices | &
VII).

Cover provides juvenile and adult fish with shelter
and protection from predators. Cover structures al
provide shade and assist in regulating stream
temperaturesin addition to improving channel
complexity and improving insect rearing habitat
which in turn provides food for rearing fish. Examplf
of structures providing cover include cover logs,
bundles, and Arame spurs (Slaney and Zaldokas,
1997).

Scour is aéneficial function within the creek system Fgure 5 Aframe spur CWFS crew built on

as it is a means of creating pools and undercut ban Coho Creek in 201

These features provide security and resting areas for

young salmon (fry). It is also an important factor in defining the thalweg (the line of deepest water in
stream channel as seen from above), improving water quality through aeration, and maintaining
spawning habitat through the flushing of fine sediment and organics. Scour can be enhanced through
the construction of structures, which influence the directiof flow, such as boulders, weirs, and A

frame spurs. Both cover and scour objectives can be addressed by the satreaim structure Figure

5, Appendices | & NJ. Phase 3 of istream restoration includes spawning gravel placement in areas that
are ddicient (Appendix Il1).

A riparian zone is the vegetated area along a stream that directly influences the streamrdhaeisced

by the stream(Figure §. Vegetated riparian zones contribute to healthy fish habitat by providing shade
and cover, moderating temperature fluctuations, helping to regulate runoff and erosion, while providing
a source of food and nutrients fdish. Historical harvesting practisesuch as the removal of riparian

trees and vegetation have negatively affected riparian ecosystetdsnnedy Flats includirte Long

Beach Unit of Pacific Rim National Park Reserve.

Kennedy Watershed Restoration Project 16
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Declining salmonid
populations are commonly
associated with this typef
habitat degradation (Frissell,
1993). Phase 4 (riparian
restoration) generally consists
of silviculture treatments (gap
and dispersed thinning) to
accelerate the natural
recovery process towards old
growth attributes Appendix

MATURE GROWTH
LOD SOURCE

TERRESTRIAL
\ o INSECT

STABLE CHANNEL
BANK

——p
VI). Treatments are planned RIPARIAN ZONE RIPARIAN ZONE
to enhance the development
of old-growth attributes in Figure & Riparian Function

the stand, e.g., by creating

shags and gaps to enhance structural diversity, and may be carried out concurrently-stithaim
restoration. This restoration appreh is described in more detail in the Kennedy Watershed Restoration
Plan, which can be downloaded from the CWFS websiterat.clayoguot.org

Permits & Approvals

In-stream work, of the type done here, requirapproval from several government levels. Approvals
were obtained under the following:
w /FTYIFTRAFY 9Y@PANRYYSyidGlFf ' dasSaaySyd ! Od
w /ITYIRAFY CAaKSNARSa ! O
w . NRGAAK [/ 2fdzYoAl 21 GSNJ ! O

For work on provincial crown land (Tree Farm Licenses 54 and 57), tveirigllpermits and approvals
were required:
w {SOGA2Yy ¢ 2F GKS 2 G4SN ! Od
w C2NBali whky3s FyR tNIOGAOSE
Ministry of Forestdands and Natural Resources Operatjons
w ! LIINE G f & tehiehyidersy RA OA Rdzl f
w [SGGSNI 2F &dzLILR2 NI FNRBY (GKS f20Ff CANEBRG bl dA?2

1 06 ocwt! o IyR C2
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Figure 7. Restoration crew from 2012drian Burnie, Kat McGlynn, Chuck
Mack, Jason Valentine (from left to right)

Staffing

Tenlocal residents from Tofino and Ucluelet and tlegdiaht, Yu?lu?il?ath and Ftaqui-aht First

Nations communities were hired by Central Westcoast Forest Society as crew méRigers?). For

some members of the crew, it was their tenth season of restoring creeks with CWFS and younger crew
members benefited greatly from their knowledge agxberience. Project biologif&tave Clough (RPBIo)

and planning biologist Warren Warttig (RPBio) wiek®lved in the assessment and implementation of

the restoration work, in addition to, providing technical support throughout the projdessica

Hutchinson (MScreturned for her sixth year am-site CWFS Executive Directand was responsible in
overseeing riparian and Hstream prescriptions, restoration and monitoring efforts, as well as safety and
technical reporting.

Training

The first day of th project was devoted to a pre@ork orientation reviewing safety regulations,

procedures and guidelinespecifically Emergency Transportation Procedures, Significant

Environmental Aspects, Job Safety Breakdown, and SkiRda h LIS NJ G A y 3  t ApReddiRéddzNB a 0 |
I-V)were discussed. In addition, the Work Safe BC (WSBC) requirements for safety gelaatdaraulk

boots, chaps, high visibility vests and whistles), fire tools, arsiter-irst Aid equipment were

NEOASGSR® [FYAYlIGSR KIFIyR2dzia O2y Gl AyAy3a AYyF2N¥I (A
and example diagrams of-Biream log structtes from Slaney and Zaldokas (1997) were made available

to each crew memeér (Appendix W).
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Since the CWFS crew frequently deals with hazardous materials
(such as gasolingyaining in the appropriate handling of these i
substancesvas reviewedFigure 8) The operation of fire
equipment, in particular the hydraulic pump, was tested and
reviewed with each crew member. The Level 3 First Aid
attendant held weekly tailgate safetyeetings every Friday.
These meetings allowed crew members to discuss any safetyjes
concerns or work related issues. Training continued informall
throughout the project.

In-stream & RipariaMaintenance

The 2011/2012n-streamrestoration sites were inspeet
during the 20122013-restorationseasonAppendixX). This
included tributay LS2A of st Shoe Creek from station 0+D0
to 0+135m and Coho Creekom station 0+29%0 0+545m. The  Figure 8. Demonstrating
maintenance sweep covered a total383m of stream channel. proper re-fuelling techniques,
Duringthe maintenance sweeps crew members inspected old ysing a spill pad.

cables, removed nerembedded SWD and repositioned any

LWD which had moved as a result of the winter storms.

2012/2013 Inastream Restoration

Sites for the 2012/201-Bestoration season were based upon assessments completed in the spring of
2009 by Parks Canada ecologists hiadogists,Yuri Zharikov and Jennifer Yakimishyn/ R/ 2 C{ Q&
Project Biologist Dave Clough (RPBio). The restorationwaslcarried outit LS2A and Coho Creeks
according to the methods outlined in the Standard Operation Proced@@®jor in-stream work

(Figures9 and 10Appendices andIl). Non-embeddedsmall woody debrisSWD was removed from

the creeks; any debris embedded in the creek bed was left in place to minimize the release of trapped
sediment and hydrogen sulphide gas. Removed SWD wWeakgbove the high water mark, especially
when removing SWD from a creek with lbanks,ensuring that it would not returnd the system

during high flows.
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Coho Creek

Figures 9 and 10. Location of 2012 restoration sites, LS2A and Coho Creek.
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Higher areas were brushegsing chain saws and the SWD was tossed into these clearings. These small
debris pilegrovide valuable cover and feeding habitat for wildlife, including birds, mammals,
amphibians and invertebrates. Once most SWD was removed from the system, the rer#ifiing

within (and often wood adjacent to the creek) was repositiomed bundled to form irstream

structures that will improve creek scour, increase cover, and promote bank stabWip was re

oriented where necessary using peaveypegioles, andurfer jacks. Where SWD and LWD jams

blocked drainage, large amounts of sediment can buddand plug stream systems. These sediment
wedges were removed and piled above the high water mark.

2012/2013 Riparian Restoration

Riparian restoration treatmentsndertaken in 2012/201%r LS2A and Coho Creekre prescribedor
oneriparian vegetation type (R\Z). Riparian restoration on LS2A éolled the prescriptiorwritten by
biologist Vince Poulin (2001) and for Coho Creek, the prescription written by CaviRiiéBiologist,
Warren Warttig (2010)Appendix Wt

wRVT2 areoniferdominated sites with high stocking densities, reduced conifemdiar and
crown development.

The objective for the riparian restoration treatments is to apply basic silviculteegrhents in order to

accelerate the development olgrowth characteristics such as diverse understory vegetation, large live

crowns, and to establish a more natural frequency of desired conifer species, multiple age distribution

and canopy layers leading increasing the recovery of the riparian forests. Girdling is a common

riparian restoration technique that was used this year. It is the complete removal of a strip of bark, from

GKS SYGANBE OANDdzZYTSNBEYyOS 27T ( ko®ly, buNEniaf i thé dditrgy] @ ¢ K S
for several years, before falling. This slow decline helps make the remaining stantirmiaehd creates

important foraging habitat for wildlifelt will help the recruitment of large coniferous trees, shags, and

coarse woodg debris, which are necessary elements for fish and wildlife habitat.

RVT2: Conifer Dominated Sites

The riparian forest on LS2A and Coho Creekdsggadedby historic timber harvesting activities in the
M p ¢ ./ T &iparian structure of Coho Creekdv primarily comprised of RVT 2 with some patch
openings of brush that have developed through natural disturbances. The rigarestof LS2A was
harvested andater replanted withDouglasfir (Pseudotsuga menzig before the allocation of land to
PacificRim National Park Reserve. Dougflass not historically present in large volumes in these-low
lying forest ecosystemshisspecies is better suited to wetlrained soils and is considered offsite and it
is now known to be ecologically inappropriate most of the Kennedy Flats area.

The riparian plantations of DougHis surrounding LS2A are characteristic of much of the Kennedy Lake
planning unit. Due to extensive logging, old growth forests in this watershed now account for less than
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42% of the drested land base. The watershed consists mainly é&§@B@ear old even aged stands with
high stocking densities of 1,500 to 1,800 stems per hectare.

Overstocked conifer sites result from tree planting and the additional natural infill of western hemlock,
western redcedar, and Sitka spruce. Conifer stands with high stocking densities have reduced diameter
and crown development. Overstocked conifer sites with high stocking densities also limit the availability
of light in the understory significantly redug the diversity and density of vegetatidfigurell) during

the stem exclusion phaségpendixV]) of development.

Riparian restoration techniques, such as
thinning and creating gaps, are used to
accelerate the development of old
growth characteristics in dense secend
growth forests. Tree thinning allows light
to reach the forest flooandhas been
shown to acceleratéree diameter

growth rates and in the forest helps the
remaining trees grovmore quickly
Increagd light also helps the trees grow
stronger with larger trunks and large .
diameter branches that can support
important wildlife features like raptor
nests. Thining and gap creation in
secondgrowth stands also improves
opportunities for regenerating shadatolerant species of conifers. Increasing light levels helps to
develop a diverse multayered canopy and ensures the health and growth of planted conitatlisgys
while creating increased habitat niches for a wider variety of species.

Fgure 11 Dense secongrowth forest lacking
understory vegetation.

Understory vegetation is extremely important for forest and riparian ecosystems. Plants regulate ground
water levels, stabilize creek banks, prevent erosion and help conai@rntemperaturesy providing
streamside shade and cover. They are also an important food source for both terrestrial wildlife, and
where leaf litter falls into streams the plant material is also an important food source for aquatic and
eventually marinerganismgWarttig,2011) The lack ofinderstoryvegetation in secondgrowth

forests affects the entire ecosystem and can potentially impact all levels of the food chain in the
terrestrial, aquatic and marine environment.
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Lost Shoe Creek @fhannel
Restoration Project

In July 2012 e District of Ucluelet
expressed concerns to the Ministry of
Transportation and Infrastructure (BC
MoT) about the scatterethrgewoody
debris(LWD)exposed during the 2011
Lost Shoe Creek Highway 4 Bridge
ReplacementFigure 12 and 1)3The
District was concerned that the exposed
woody debris may float onto the highway
during heavy rain events and impact
highway safety. The &irict

recommended that Central Westcoast
Forest Society (CWFS) remove tNgD
from the site and use it fan-streamrehabilitation pojects within the watershed and make the site
more aesthetically pleasing.

Figure 12. Red star showing location of @ffiannel

A field review of the site between Ministof Transportation and Infrastructure District, Region and
Environmental staff, CWFS Executive Diredémsica Hutchinsand local government was held to
assessth& A & ( NA O (i S=an WhAGRRBS), $#HhiprdBiologist with the Ministry of Transportati
and Infrastructureproposed thedevelopment of offchannel habitain the manmade wetland adjacent
to the exposed woody debris. The construction of theabfinnel habitat would provide valuable year
round habitat for salmon and would also be a means to utilize the LWék®as cover logs and for-in
stream habitat.

Off-channel habitat is a body of freshwater that
connects to the primary channel of a river or
stream(Figure 14. k can take many forms such
as a pongdwetland, or a tributary, and is
created bypermanent or seasonal flooding.
Historical harvesting practices and road
building within the Kennedy Flats watershed
significantly degraded this type of habitand
the lack of suitable ofthannet arenow a
limiting factor towild salmon production in the
watershed.

Figure 13. Large woody debris exposed during
the 2011 Lost Shoe Creek Highway 4 Bridge
replacement.
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Off-channel habitaprovides Off channel Primary channel
critical habitat for coho salmon
rearing and focoastalcutthroat
trout and chum spawningt the
outlet. Off-channel habitat is
largelygroundwater fed.
Groundvater, as opposed to
surface water, has moderated
water temperatures allowing it to
stay cooler during the warmer
summer months and warmer
during the winter monthsvhen
air temperatures drop.

Secondary
channel

Side channel

Figurel4. lllustration showinglocation off-channel habitat on
a primary channel.

During peak winter flows, juvée salmon, in particularaho andcoastalcutthroat trout, seek refuge in
off-channel habitats. The lower flowtes within the offchannel mean fiskonserve energy and

increase caloricintakL Yy G KS GAYGSNE O022f SNJ GSYLISNI (dz2NBa Ay

rate, whichalsoslows their movemeninaking thenmmore susceptible to predation. Moderate
temperatures in the ofthannel helps fish evade predators by providing a protective environment
where they can conserve energy.

Off-channel habitahasless sediment loading than surface water fed channels. Giwater is filtered,
decreasing turbidity and improving yeesund water quality. Artificially constructed e¢hannels have

been shown to provide high quality rearing habitat for young salmonids, helping to restore and enhance
adult salmon abundance.

Locdion of the offchannel was based upon a land sureeypducted by Robert Foster from Foster
Surveying and Mappinand a fieldassessment by Sean WofRPBio]JBCMoT) and CWFS biologists,
Warren Warttig(RPBI0), Jessica Hutchinson (M Lily Burke (RRB, which determined channel
system functionality and habitat potential for the sifEhe assessment considered the hydrology,
connectivity substrate and thermal suitability of theite.

Prior to offchannel constructiothree test pits wereexcavatecandinstalledalong the proposed off
channel routeo measure ground waterecharge, water qualitftemperature and dissolved oxygen)
soil profie and construction feasibilifAppendix VIIIOnce it was determined thatater quality and
guantity (recharge rate) was satisfactoryf-channel construction was carried out according to the
methods outlined by Sean WoiiBPBio)n the Lost Shoe Creek etiannel Restoration Concef2012)

Central Westcoast Forest Socigtgrked with Barb Beasley from the Association of Wetland Stewards
for Clayoquot and Barkley Soun@dVNSCBS), to construct amphibfancesthat run parallel to the road
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andthe off-channel. These fencese designed talirect amphibian movemeninderthe bridgerather
than across the highway and will help reduce amphibian road mort&liease see AppendiXfor a
detailed description ofhe construction of the amphibian barrier fencing.

Monitoring

Monitoring efforts were extensive throughout the project and are a key component of successful
restoration projects. Irstream structures are monitored annually for three years after installation, and
once every five years after that (Warttg al, 2001) Charts (called GANT charts) are used to document
evaluation of the physical effectiveness ofitneam structures and to note any changes or problems
that may have occurred during the winter floodsppendices< and X. These charts provide a
standardied way of grading the structure and performance of an introducestri@am structure

(Koninget al.,, 1997). Observations on habitat attributes and any noticeable sign of wildlife use and/or
wildlife were recorded throughout the duration of the project.

The 2011/12 restoration sites were evaluated during
maintenance sweeps at the beginning of the field seaso
(AppendixX). Using the methods outlined in Koniagal.
(1997), each istream structue was assessed for specificfy
physical and biological attributes, and given an overall
rating for condition, stability, and maintenance. Possible
scores ranged from 1 to 4, with a score of 4 indicating th
a given objective was being exceeded, while a sobde
indicated failure to meet the objective. During
assessments, each jam or structure was evaluated for
evidence of structural failures, nemnctional structures,
proximity of debris piles to the creek channel and SwWD Figure 15. Location of Swan Lake that
accumulation. All structures werghecked to ensure that  drains into LS2A

work was completed, and to confirm successful anchoring

methods. The 2012/2013 works will be assessed in the summer of 2013, after the winter high flows
(Appendix X.

Parks Canada initiated an extensive water quality and benthertiebrate monitoring program for

Swan Lake as a component of monitoring for improved ecosystem integrity due to restoration activities.
Swan Lake is a small wetland (more aptly classified as a marsh wetland) that drains inteiqu82A4 $.
Over30 paraneterswere recorded for this site and are compared to guidelines to ensure sefzeam
working conditions and to prevent undue stress to fidfater quality is also monitored esite during
in-stream restoration activities to ensure-gtream work doesot occur when water temperature

exceeds the maximum allowable 2C (at this temperature fish become severely stressed).
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A marked improvement in stream condition, as weg : ‘
as increased fish escapement has been documenf'y
through annual monitoring. To termine any
trends in production the data must be collected fo
a minimum of three years. Only a majtear study
allows for seasonal weather fluctuations and adult
escapement to be averaged out over time. These
YR LINS@AZ2dza @SIFNRQ ST¥
increased fish access and improved health of the @

creeks and bordering riparian forests. . - ! ¥ B
Figure 16. Project manager, Kat McGlynn,
Reporting filling out daily progress report.

The2012/2013project manager Kat McGlynnfjlled out daily progress reports, outlining the tasks and
accomplishments as well as current work areas for each crew merhlgeré 18. Safety issues were
discussed daily by all parties involved with the project. A record of attendance and safegwissae
made at each weekly safety meetiriguring the restoration pract, the project manager recordezhy
wildlife sign heard and/or observed in the project aréae project manager completedportsduring
restoration activities to communicate projeptogress to sponsors.

Community Projects

TheCWEFS works to build relationships with community members by implementing local outreach
activities to raise awareness about our work and promote the crucial role of sustainably managed
ecosystems. These inclutlee development of interpretive trails, restoration tours, newspaper articles,
educational programs and fundraisers, and support for community and sustainable economic
development.

In June 2012he CWFS hosted thé'®annual Salmon to Sea FundraiseBack Rock Ocafront Resort

in Ucluelet, B.C. to raise funding and awarerfes$abitat restoration. In August 2012, CWIFS,
partnership with the Ahousak¥ainstream Salmon Enhancement Subcommittee, hostediay2Fish
Habita Assessment Methods Coursright by an instructor from the Natural Resource Extension
Program at Vancouver Island Universityconjunction with Salmon Festival in September 2012, CWFS
held a ribbon cutting ceremony at th&alk in the Forest Tratb commemorate the efforts of théate
Robert Redhead, former director of CWFS and Ecosystem Biologist with Parks Tha@¥&FS, with
help from the District of Tofino, created an educational film Witlgatt Visuals and Burke Electric Media
in 2012/2013. The film will be used to increamvareness to the restoration work that Central
Westcoast Forest Society is undertaking in the region.
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Results & Discussion

In-stream &Riparian Restoration Summary

A variety of restoration treatments were undertaken in several locations on LS2A and Coho Creek in
2012/2013. These includedmaintenance sweep of 2011/20123tream restoratioractivities removal

of SWD jams, repositioning of LWD into functional striees, improving fish access, planting shrubs and
silviculture treatments. Maintenance activitiggere only required on Coho Creek andluded repair of
approximately 232 m of stream length with a total of 65 LWD reoriented and anchore@&atfeet of

5/y &able and over 53 frof SWD removed\ew n-stream restoration activitiesontinued this year on
LS2A anihcluded the removal of 54 fiof SWD from the stream arttie repositioning of 62 pieces of
LWD, rehabilitating a total of 389 m of stream chan/gdarian restoratiorcontinuedon LS2A and

Coho Creek where the silviculture treatment, girdling, was used to enhance the development of old
growth attributes in secongrowth stands. In total, 97 trees were girdled in the condeminated

riparian areagRVT 2) of LS2A and Coho Créefatal of 95nativeshrubs were also planted on the
banks of LS2A. A summary of the activities is provided in Table 3.

2012/2013 Instream Monitoring, Maintenance & Restoration

Lost Shoe Creek, LS¥stream Monitoring, Miintenance & Restoration

LS2A is a 779 m tributary of Lost Shoe Creek that drains Swan Lake and joins the main stem (LS2) 3.5 km
upstream from the ocearF{gure 9. Swan Lake (more aptly classified as a marsh wetland) has a wetted
area of 4.0 ha and ®urrounded by a peat bog of 1.8 ha for a total of 5.8 ha. The majority of the sub

bash lies within map sheet 92F 003 and the majority of LS2A is within the PRNPR.

Swan Lake lies within TFL 54 and is known to be highly productitreefoiue-listed Redlegged fog
(Ranaaurora);it is currently protected from logginactivities with the establishment of a Wildlife
Habitat Area (#8B93)(COSEWIC, 2004)

The riparian corridor surrounding LS2A was loggadislash fires were used to remove coarse and fine
woody debris and vegetation pedtarvest. Bulldozers dumped stumps, logging debris and the remnants
of the slash fires into the streambed to clear areas for timber extraction and planting activities.

The buildup of woody debris and sediment in LS2Ardelgd the historic stream channel morphology
and restricted fish accesBish sampling in 2009 and 2010 determimedfish presencéor LS2A and
Swan LakeCWFS biologists, Dave Clough (RP84s}ica HutchinsoM&9, andYuri ZharikoyPhD)and
Jenrifer YakimishyrfMSq of Parks Canada completed a restoration prescription and environmental
assessment for LS2A in 2009.
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The objective ofestoring LS2Avas to increase the availability winter rearing and refugdabitat and

to improve instream habitatconditions in order to facilitate increased use by trout and young
salmonids. The prescribed treatments were designed to improve watershed connectivity by removing
introduced fish passage impediments to allow the tributary teestablish its historical ewse through
areas where surface flows were lost or degraded.

Smaller tributaries like LS2A can provide important habitat characteristics for juvenile salmonids. During
peak winter flows, juvenile salmonids, in particular Coho and cutthroat trout, sdegeadn smaller

tributaries and offchannel habitats (Romit al., 2002). Low gradient tributaries have lower flow rates
allowing the fish to conserve energy and also offer protection from predators when slower metabolic
rates (as a result of cooler watir the winter) make fish more susceptible to predation. Reconnecting
isolated habitats is one of the most effective restoration techniques for revitalizing salmonid

populations (Rorét al,, 2002). The restoration afinter rearing and refuglabitat can gnificantly

influence the health and prodtigity of the entire watershed.

LS2A has been the focus of extensive riparian aisti@am restoration since 2010. In June 2012, an
evaluation of the previous years-streamrestoration work was carried whiddentified areas where
continued restoration work was needed to improve fish access as wellsiieam and riparian
conditions.

A maintenance sweegf the in-stream restoration work completed drS2An 2011/12was coducted

at the beginning of the 201201 3-restoration season; the crew walkdéem station0+000 to 6:135m,

and noobservedmaintenance work was requirdd\ppendix X)A safety trail was then brushed ot
ensuresafe travel of workers to and from the worksite and to mitigate ease of transport in the event of
an emergency.

In-stream restoration followed the prescriptions itten by CWFS Project BiologiBiave ClouglRPBio)
(2009). Large woody debris was added aepositioned irstream to improve habitat conditions by
increasing cover, bank protection and sc@dppendix X). Cover logs provide shade, predator
protection and refuge during high flows as well as complexity for betream and over stream
wetted areas. LWD alsaffers secondary habitat for birds, mammals, amphibians and invertebrites.
LS2A, LWD wasrategically placed in the streambed to constrict and/or deflect flow to scour pools
(Appendix X). Scour is a function that creates pools ca\gl barsA total of 389 m of irstream
restoration was completed on LS2A2012/2013 from station0+390 to 0+779 nAppendix K. This
included repositioning 62 pieces of LWD and the removal of 5df @WD.
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Coho Creeln-stream MonitoringMaintenance & Restoration

Coho Creek is located at the west end of the Kennedy Flats Watershed in Pacific Rim National Park
ReservdHgures 1 and 1 The creek drains into Grice Bay just five kilometres west of Esowista Village
Ay GKS KI QK emibriéskd the Téoyi-ah&Hirst Nation. Coho Creek was given a high
priority for restoration because of its historical, ecological, and cultural significance Taloequi-aht
elders.

Historically this creek supported healthy populationsalimonids but was negatively affected by logging
and other anthropogenic activities from the 1940s to the 1970s. Historic harvesting practices resulted in
a series of debris jams that impeded fish access and negatively affected water and habitat quality.

Restorationof Coho Creekegan in2010.Previousn-stream work wagvaluated at the starof the
2012/2013field seasor{AppendixX) High water volumes duriniipe previous winter had resulted in the
movement of LWDhat were repositioned during 2011/2012. Additional cable was required to secure
the LWD in place to prevent the downstream movement of logs and the formation of debris jams.

Maintenance of previosiinstream restoration work followed the prescriptions written by CWFS Project
Biologist Dave ClouglRPBIi0}2009).The work was carried out according to the methods outlined in
the Standard Operating Procedures fossineam work Appendix I)A totalof 232 m of stream channel
was rehabilitated on Coho Creek, from station 0+313 to 0+548ppendix K. This included the
repositioning of 65 LWD that were anchored wittc 0 T S SdablepAppermix X).éOver 53 mof

SWD was removed from the creekitmprove drainage and fish passage.

Completion of irstream maintenance on
Coho Creek was largedgsisted by thén-
kind contribution of 6 crew members from
Creative Salmon Company Limifgtdgure
17). The crew from Creative Salmon worked
for 2 days hdping to move LWD, girdle
trees and remové&ND. This opportunity
allowed CWFS crew to mentor Creative
Salmon employees, providing a positive
experience for all.

The 2012/2013 restoration sites will
continue to be monitored to ensure the
projectobjectives have been achievetd

Figure 17. CWFS restoration crew and Creative
Salmon crew that helped restore Coho Creek.
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to evaluate effectiveness of restoration method&iture maintenance work is required Coho Creek
whichis planned for the 2012014 restoration season.

2012/2013 RipariaMonitoring, Maintenance &estoration

No mainenance was required of the 2011/2012 riparian restoration activities on LS2A and Coho Creek.

Lost Shoe Creek, LS2A

Riparian treatments for Lost Shoe Creek tributary LERAIfe 9 were recommended in an assessment
by Poulin & Simmons (200Bxecutive Dactor of CWFS, Jessica Hutsloin (MSY, completed he
prescrigion and site level assessmerits2009.

RVT2: Treatments

Riparian restoration treatments were carried dnt2012/2013in a total of 0.5 ha of conifedominated
sites with high stocking denégits, reduced conifer diameter and crown development, R{HIqure 11)
Appendix V)L A total of 95shrubs, includingalal Gaultheriashallon) salmonberry Rubusspectabilis),
red huckleberryVWacciniunparvifolium),red elderberry $ambucusacemosy, false azaleaMenziesia
ferruginea),ovaHeaved blueberry\{acciniumovalifolium), thimbleberry Rubus parviflorys Nootka
rose Rosa nutkanp false lilyof-the-valley Maianthemum dilatatun), deer fern Blechnum spicait
lady fern Athyrium filix fenrma) and sword fernRRolystichunmunitum)were plantedto help vegetation
re-establi$ along the creek banks of LS2A #mel restoration crew girdled 20 secostowth
coniferoustrees.

Coho Creek
Riparian restoration in 2012/2013 for Coho Creek followesprescriptions written by CWFS Planning
Biologist Warren Warttig (RPBio) (2010)

RVT2: Treatments

2012/2013riparianrestoration reatments were carried out i0.5 ha ofRVT 2doniferdominated sites
with high stockinglensities reduced conifediameer and crown developmen{Appendix V)L The
restoration crew girdled a total of 77 secogdowth coniferous trees in the riparian area

The objective of the prescribed riparian treatments are to accelerate the recovery of old growth
attributes, such atarge conifer trees and an wgven aged stand structure as well as intermittent
canopy gaps where shrub dominated sites can establish.

Lost Shoe Creek Gthannel

The District of Ucluelet expressed concerns to the Ministry of Transportation and lotiase (BC

MoT) about the scattered woody debris exposed during the 2011 Lost Shoe Creek Highway 4 Bridge
Replacement. In September 2012, Central Westcbastst Society, working with BC MaiBed the
removal of woody debris as an opportunity to develdg®2 nf of off-channel habita(Figure12). This

was a coskffective means to dispose of the woody debris while at the same time providing valuable
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yearround aquatic habitgtwhich is often used by rearing coho and trolhewoody debrisused in
channelconstruction waslsoscattered amongsthe adjacentforest to provide wildlife habitat
complexity

The creation of this ofthannel providegearround aquatic habitat andomplemensand enhance
existingnaturalwinter off-channel fsh habitat and wilife valuesArtificially constructed ofthannels
have been shown to provide high quality rearing habitat for young salmonids, helping to restore and
enhance adult salmon abundance.

Before offchannel construction started three test pits wezgcavatedalongthe proposed ofichannel
route to monitor water quality and to ensure there is a consistent supply of groundwater within the
wetland. The test pits were also used to evaluate the soil profile and confirm there was a sufficient
amount of natural gras at a suitable depth. Dave Edwards dug the three pits ongtdjy 2012 using
a Bobcat 337 and placetree 16foot long PVC pipes with aeration holettically in the ground. The
perforated pipes allowed for multiple measurements of recharge ratesveatdr quality(temperature
and dissolved oxygensing a portable Honda trash pump, Jessica Hutchiasdriily Burke monitored
the recharge rates weekly and an Oxyguard Dissolved Oxygen (DO) meter was used to monitor water
guality in the pipes. The tegiits were monitored from August @ August 27, 2012, to ensure the
location of the proposed ofthannel was appropriate and water quantity and quality would be
maintained yearround once the ofchannel was constructed\ppendix VIII)

Off-channel costruction started on August 27 and end8dptemler 14, 2012, when the dam was
opened between the ofthannel the mainstem of Lost Shoe Crélklimit sediment introduction into

the creek a natural barrier was maintained between thedafannel and the ciek. The construction of
the channel began at the barrier and progressed up stre2aaring channel construction, Charles Mack
was onsite to buck up large pieces of woody debris into manageable pieces for the excavators. Two
excavators were used in chanmeinstruction, a Hitachi-axis 200, operated by Robbie Lee from Gibson
Bros, and a Bobcat 337, operated by Dave Edwailus excavators were used to remove the woody
debris, dig the ofthannel and strategically reposition woody debris in and around thermdél for cover
and scourand to aid in bank stabilityA selection of the large woody debris removed was set aside to be
used in tke amphibian fencing (Appendix)DDuring irstream construction a Honda trash pump was
used to remove sediment laden watiom the offchannel during constructiorPrior to connecting to
Lost Shoe Creek¢ water was pumped into the forest away from the Creek and theludhnel The
sedimentladen water washen filtered through the forest floor prior to seeping back inteetwater

table; this process was done to prevent sediment from enteringniaén Creek Only once the sediment
levels from the ofichannel work had dropped walse opening of the dam between the e¢hannel and
the Lost Shoe Creek mainsterpened

A tota of 36 nf of pit-run gravel was used in the riparian area to create a natural creek bank lagight
45 n? of cobble and 45 fhof 2.5 cm to 3.8 cm of washed drain rock were placed in thetwdihnel
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habitat. An additional 9 frof spawning gravel (a mix of cobble and gravel) was added to Lost Shoe
Creek just below the bridge and outlet of the-gfiannel habitat on LS3.

A total of 528inearmetresof channelere constructed providing a total habitat area of 1692. ffihe

chamel braids and weaves around small islands and LWD to provide a complexity of habitats. A total of
228 LWD wer@laced in the channel achieving therget of 2530% of the aquatic surface area being

LWD Langer stem LWDve buried partway into berms adriven into the channel to act as debris

catchers or sweeper§he LWD also provide cover, protection from predation and shade to help
moderate temperature fluctuations.

Shallow benches were constructed on the banks of the channel to allowaspmatic vegedtion to
establish in the shallower areas. The shallow benches will also provide more suitable habitat for
amphibian breeding and will allow small mammals to safely enter and exit the channel.

A spawning platform was constructed near the outlet of thkabfannel habitat. The spawning platform
was lined with a suitable mix of spawning gravel at a gradient of 2%. The riffle created by the spawning
platform will allow for &rationof the water, the increased turbulence, air contact and entrainmeiit w
increase dissolvedxygen concentrations. Chum salmmay choosdo spawn alongxcavated off

channel as they often use groundwatge-wellings through gravel for spawning.

During construction the vegetated layer was removed first. Trees and shrubs were placed gently upright
and once the chann&onstruction was completed, they were-ptanted in the riparian area

Table 3 Species antbtal number of trees and shrubs ~ Surrounding the ofchannel.

planted in the riparian area of the ofthannel. Revegetation, through salvaging

# disturbed plants and replanting
Scientific Name Common Name Planted providesinitial slope stability and
Picea sitchensis Sitka spruce 85 reduces erosion Fanting of native
ThUjg pllcata _ Western redcedar 41 vegetation, includig conifers,
Vacc?n!um ovalllfolllum Ovaltleafed blueberry | 20 providesimportant riparian function
Vacumum parvifolium Red huckleberry 30 through shade, coveand stream
Gaultheria shallon Salal 30 -

— , bank stability and food sources.
Menziesia ferruginea False azalea 15 ) )

Rubus parviflorus Thimbleberry 15 Creatinga heavier canopy than the

Sambucus Elderberry 20 existing wetland canopy of shrubs and

Rubus spectabilis Salmonberry 40 smalltreeswill providebetter cover

Slosi nutkana t gootkfa rose ;8 and cooler summer temperaturder
echnum spican eer fern . .

UM spican coldwater salmonidsAn additional 41
Athyrium filixfemina Lady fern 20 )
Polystichum munitum Sword fern 20 western red cedar and 85 Sitka spruce
Maianthemum dilatatum | False lilyof-the-valley | 10 seedlings wee planted in the riparian
Carex obnupta Slough sedge 10 zone as well a$90native shrubs
Carex aquatilis var. dives| Sitka sedge 10 (Table 3. On March 19, 2013, CWFS
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Figures 18 and 19. Volunteers from tlizanon
Evergreen treeplanting day at the offchannel.

hosted a volunteer planting day after a guided interpretive wglk oti KS a2 £ 1 Ay GKS C2 NJ
the walk, fourteen vtunteers planted an additionalnative shrubs in the riparian area of the-off
channeland 20 groups of sedge§dble 3 (Figures 18 and 19)

Water quality was monitored daily during aefhannel construction and then weekly following its
completion (Appendix VllIrish were observed in the eéhannelalmostimmediately after it was
connected to the mainstem. In ApAD13 a smolt trap will be installed in the e¢hannel and will be
inspected daily by CWFS biologist Lily BuréeBjo) and trained volunteefBhis trap will allow CWFS to
guantify the number 6smolts leaving the ofthannel and will provide a measure of the yéaiyear
changes in freshwater survival and growithwill also be used to evaluate the effectiveness of the off
channel habitat created.

Monitoring

Swan Lakand Coho CreeWater Qualty Monitoring

Parks Canada conducted extensive water quality assessments for Swedmobalkebruary to October
2011 but current data was not available at the time of this report. Point samplefdataSwan Lake
and Coho Creekas provided by Yu#harikoy Monitoring Ecologist for the Pacific Rimtiaal Park
Reserve (Table)4

Table 4 Water quality point sample data from Swan Lake and Coho Creek.

Location Date (d-m-y) ‘ Water Quality Index\WQl) DO (mg/L) %0 Temperature(C) pH
(OO ONOIEEId  14-05-2012 95 11.3 97 |85 7.2
(Ol NO{=d 05-11-2012 95 10.7 93 10.2 4.9
SIWERREEUGY  14-05-2012 93 11.2 100 | 24.8 5
SWEGREETGE 05-11-2012 95 6.4 58 10.3 4.8
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The observed water quality was good for dissolved oxygerpandfor pH (Table 4The pHobserved

was around 5 and althoughrather low, it is typical of the are®uring the summewhen there is less
rain, acid builds up in bogs because of low flushing. When the fall freshet occurs, streams with a bog
headland, i.e., Swan Lake, experienahart period of low pHThe low pH may not be detrimental to

fish habitat Clough (2009) has observttesestreams over the pas20years and confirms that pH of

5 is not uncommon on the Wesb@st and resident Cutthroat and Coho fry are well adaptethis

acidic environment.

Stream Restoration SiM@ater Quality Monitoring

During restoratioractivitieswater temperatureand turbiditywasmonitored andrecorded throughout
the duration of thestream restoratiorproject to ensure irstream work did nobccur when water
temperature exceeded the maximum allowabl@°€ (at this temperature fish become severely
stressed)r that suspended sediment levels were not harn{fiable 5.

Table 5 Water quality point sample data taken during restoration activities, ensuriwgrk stops once
water temperature exceed 20°C.
Turbidity

pH

30-07-2012

30-07-2012 6.9 67 12.4 - 21/21
01-08-2012 6.7 63 12.2 - 21/21
17-07-2012 3.3 34 16.2 5.0 20/21
27-07-2012 4.2 40 135 5.0 20/21

Wildlife Monitoring

The project manageKatherine McGlynrrecorded wildlife sign heard and/or observed during th
2012/2013restoration season. Blulisted species, th®edleggedfrog (Rana aurorqaegg masses
juveniles and adults were observed at LS2A as well as Northwestern salan@amdbgtistoma gracile
egg masses and adulSigns of black bedursus americnysactivity (scat and grubbed skunk cabbage)
wasalsoseen on he Swan LakSafety trail.

Community Projects

CWES Fundraiser

The 29 annual Salmon to Sea Fundraiser held Black Rock Oceanfront Resort in Ucldelets B
success with $10,000 raised totgawards salmon habitat oration inthe Clayoquot and Bahky
Sounds.
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Figure 20 Participants in the Fisheries Habitat
Assessment course at Lost Shoe Creek.

Figue 21 Carlos Mack and Kat
McGlynn measure glide length.

Interpretive Walks

Central Westcoast Forest Society

Training Courses

In August 2012Central Westcoast Forest
Society, in partnership with the Ahousaht
Mainstream Salmon Enhancement
Subcommittee, hosted a-@ay Fish Habitat
Assessment Method8oursewith the
Natural Resources Extension Program
(NREP) at Vancouver Island \i#émsity. The
course provided hands on training in the
field and in the classroom farine local
residents from Tofino and Ucluelet, and
from the Toquaht, Hesquiaht, Ahousaht
and Kyuguot First NationgFigure 2).
Participants reviewed standard North
Amerian fish habitat assessment and
inventory methods and were taught field
techniques on how to complete fish
habitat assessment procedures and
measurements and how to identify and
guantify fish habitat disturbance indicators
(Figure 2). Upon completion of tk

course, participantare ableto implement
advanced fish habitat assessment
procedures and measurements common to
fish habitat inventories and assessments.

TheWalk in the Forest Trag a 600 m stretch of boardwalk and bark mulch trail that is located 1 km

before the TofineUclueletjunction on Highway 4 (Figuré.$ince 2010, Central Westcoast Forest

Society has renovated and extended thvalk in the Forest Traily 100 m and buil& 3x4 m viewing

platform that overlooks Lost Shoe CregkMay 2012, Parks Canada installed new interpretive signs

that speak to restoration ecology and the efforts of Pacific Rim National Park Reserve (PRNPR) and CWFS
to restore degraded habitat. In camjction with Salmon Festival in September 2012, CWFS held a ribbon
cutting ceremony at th&Valk in the Forest Traid commemorate the efforts of the late Robert

Redhead, former director of CWFS and Ecosystem Biologist with Parks Canada.

Bob was a deditad volunteer at Central Westcoast Forest Society, generously giving his time to a cause
he believed in. He successfully engaged Parks Canada staff and Parks Canada Ecosystem Integrity
funding to supporfish and wildlifehabitat restoration. As the PRNERosystem Biologist, Bob

dedicated his time to engaging energy and interest in ecosystem restoration and stewardship. His
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enthusiasm and commitment made
possible the restoration of 12 km of fresh
water salmon habitat, the planting of 5500
red cedar and Sia spruce seedlings, the
re-establishment of vegetation in 14 ha
riparian forest, and the removal and
replacement of 3 collapsed culverts
impeding fish access, all within the National
Park Reserve. This work has made a
considerable impact on wild salmon habitat
and salmon populations on west coast of

Vancouver Island. Figure 22 Exploring the Walk in the Forest Trail
during the ribbon cutting ceremony to commemorate
A plaque sits at the head of the trail Bob Redhead.

02 YY S Y 2 Nirivisey c@ringind

innovative leader in conservatibn® a A OKSf £ S wWSRKSIRX t20Ay3 6AFS 27F
family, cut the ceremonial ribbon at the event. Approximately 25 local people were in attendance to

honour. 26 WSRKSI RQ& f S 3 listvérthwhieRauseMigrre Z2HniMazh/of 2088, G K

Bob was posthumously award€&EO Award of Excellenaehich is the highestonourbestowed by

tIFNJa /IFyFrREFE F2NJINBO23ayAlAz2y 2F .20Qa FOKAS@GSYSyi

MediaPromotions

Wyatt Visuals and Burke Electric Mediath help from the District of Tofino, created an educational
film in 2012/13 that highlights thieand andstream restoration work that Central Westcoast Forest
Society has accomplish@dthe Kennedy Flats Watershééigure 23 TheCWFS launched the filim
March 2013, sending it to partners, funders, sponsors, friends and family, to inaeaseness to the
work that we do and the importance of restoratioBinceits releasearound 350(people have watched
the film.

Figure 23 Screen shots from th€WFS film on restoratiothat was released in March 2013
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