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1.0 Introduction

Mill Creek isa coldwater, low gradient stream that flon80km across thesouthern Ontaridandscape
ThecBS1 Qa4 KSI R ndrtB didne valagdoBAbeffoylesdd flow southwest toward the City
of Cambridgeeventually reaching itsomfluence withthe Grand River. Mill Creekaversesthrough
a2YS 27 hyll NJaadQanddphsB. Rierkfire alide @réportiorof the creek'sannual
dischargds generatedby inputs oflocalgroundwvater.

The Mill Greek watershedis unique for severaleasons.Most of theriparian corridor adjacent tahe
creekandits manytributaries remairs heavilyforested The &nse canopy coveminimizesthe amount
of solar radiationreaching the ground2 &urface This influences the degre® which the adjacent
recharge zonesanretain and supplyold wate to the creek Mature treesalong the bankalso shade
the channel from solar radiation thus preventing excesswarming during the summer Water
temperatures stay cold enougthroughout the summero maintain the required dissolved oxygen
concentrations needed to support brown and brook trout populations. Conversely groundwater
upwellingsduring thewinter providewarmer water temperatures(relative to the air) which produce
favourable conditiongor fish spawningnd egg development

TheFriends of Mill CreefoMC) a community basedrganizationinitiated the Mill Creekrestoration
effort in 1997following the completion of the Mill Creek Subwatershed Stutllge FoMCactively work
with private land ownersvithin the watershedto gain accesto the creek. In 2003he FoMCfounded
the Mill Creek Stewardship Ranger programgroup of fourhighschoolsummer students and a crew
leaderresponsible for carrying owtnvironmental restoration projectswithin the watershed Funding
for the program isdonated by many generouscompanies and individuals within the Mill Creek
watershed.

Historically, highway construction, agriculture and different land use practices have payad in

negatively alteringhe natural behaviour of the creelk dzS (2 aAft / NBS{1Qa Of24aSs
population centers, land useactivities will continue to threaten the health of the creekOn-going
conservation ofthe surrounding forestd wetlands coupled with stewardship rangerestoration
activitieswill be essential for futursuccess conservirand enhanéng this diverseecosystem.

The 2015anger crewworked for a btal of eightweeks June 29 to August21®') andwere successfiih
carryingout a number ofenvironmentalrestorationprojects A detailed summary oftha & S| NRA& 6 2 NJ
outlined in the following report
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Photo 1- Rangers from left to right;

Crew Leader:

Adam Riggi Gmbridgeresident

Crew Members:

Drew Huggins: Guelph Resident
Mitch Walker: CambridgResident
Sam Neumann: Guelph Resident

Evan De Melo: Cambridge Resident

rew Huggins, Adam Rigfifich Walker, Sam Neumann and Evan De Melo

GRCA Support:

Crystal Allan: Natural Heritage Supervisor

Robert Messier: Ecologist
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2.0Health & Safety Training
TheRangess attended several presentations inform and preparghem for the potential hazards of
the workplace.

GRCA Health and Safety Orientation

Dw/ !'N&xdral Heritage @ervisor Crystal Allarprovidedthe Rangers with a halflay presentation
O2@SNAyYy3 (GKS 2NBFYyATIIGA2yQa O2YYAGYSyd G2 | &F TS
was covered along with th@ccupational Health and ey Actandthe Workplace Hazardous Materials
Information System (WHMISEmphasis was placed on personal protective equipment, heat stress
symptoms, hazardous plants identification and concerns when workiagdraroundwater.

First Aid, AEdnd CPR Aweeness

The Ringers attended a hatlay First Aid N AyAy3 O2dz2NBS KSfR G Dw/ ! Q&
instructor from Workplace Medical Corfaught the Ringers how to respond to emergency situations

using a variety of proper techniques. Upon ttempleion of the course, the &gers were awarded a

one-year level C certificate.
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3.0Work Sites

A variety oftaskswere accomplishedt several locations across the Mill Creek subwatersheldiding
channel debris removal and modificat®mabitat creation andthe removal ofmaterialrestoration
materials, such as-fiars, that were no longer required to secyreevious restoration efforts.

[ F1SQ&a CIFNXY t NBLISNIe?@

Thissite has experienced a tremendous amountrektoration effort over the past decade. Prior to

Ranger restorationa dam had been buillownstreamof the Lake'sproperty for agricultural purposes
Duringi KS O2dz2NBES 2 7F ( KS ofRHe tfeam'sghiiskal doSdifichs weke | ajfeged
elevated water levels extended sfgeamand caused the channel to wideflow velocitiesdecreased
causing an increase gedimentdeposition; and tees that wereoncegrowing abovehe water surface

became submergetesultngin alargenumber of trees falling into thetreambedperpendcular to the

direction of flow

The dam was removed in K S S I NJhadveverahapye@@onmental impacts are still evidenthe
large logs that remain in the streabed prevent theunobstructed flow of thestream Logs that lay
perpendicular to the flw, force the streamoutwards and redirects i K S O K éngrgfy S\ witlg
shallowerchannelcontributes tothe deposition of finer sedimestand these finer sedimentsmother
gravel substratewhich isvital habitat for fish and macrobenthic speciedtered flow regimesand
widenedchannes$ also impachatural meanderpatterns andreduceriffle and poolfeatures Riffles and
pools are vital components fothe aquatic ecosystembecause theyepresent thephysical conditions
needed to support a diverssommunity of speciesSince2007, the Ranges have workedo remove the
large woody debris from thetreambedand have re-arrangel that material into strategic locations
providingnew habitat and re-establisting a more natural meandgpattern. Efforts at this propertyave
beensuccessfuin transitioningthe streambacktowards amore naturalstate.

This summethe Ranger crevgpent a total of 12 days at tHeake'sproperty, hiking 750m into the site
with all their equipment After inspecting last yea® work,the group was immediately tasked with
removingseverallogjanms usng hand saws, peavey poles anuiscle to divide the woody material into
lengths that were suitabldéo move by hand The crewwas able to successfully remove the
impediments and used the woody material to credidarge structures over the course 80m. Once
built, the 5 structureswere securednto placeusinga total of 50earth anchorsand4 rollsof malleable
fencingwire weaved through the structursto preventanyfuture movement.

TS wl yvre Bl do work quite efficientland their progressexceeed expectations.The vast
majority of i K S GsNdBnerQndas spent at this location and by the esfdAugust the Bngerswere
veryskilledat buildingstructures

Modifications

It isdifficult to predict the exact outcome of any restoration effofherefore, tiis critical to asseswvork
from last year tomakesurethat the structuresare still fulfilling their desired functios. Twostructures
from last yeameeded to be modified
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Modification # 1

The deflectorseen inphoto 2 was built to push the thalweg left of centédwoking upstreamIt was

noticed thatwater was flowingaround the base of the structurand supplyinga channel behind the

deflector chosen tobe cut off last year Photo 3 demonstrateshie Ranger®) ¢ 2 NJ G dorkbire & S| NJ
cedar foliage and logs to block off tHw to help stabilize thearea andencouragethe appropriate
deposition of sediment(Redarrow indicateslandmark)

Photo 2 - Sructure from last year Photo 3- Sructure after modification

Modification # 2

Since last year,he areabehind the deflectorin photo 4 experenced a great deal of sediment
accumulation.To encourage further sediment depositiin this areaa newstructure was built(photo
5). It@ anticipatedwith time a more continuousstreambank will establishto maintainthe narrowing

channel profile

Photo 4 - Sructure from last year Photo 5 - Sructure after modification
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New Structure#l

The first logam clearedby the crew (Roto 6)
waslocatedbetweenstructures land 2. Most of
the logs had fallerperpendicularto the stream
and forced the channel to flow very widéhe
Rangerglearedall of thesubmergedogs some
of which had diameters ofgreater than30cm
Once all of thedebris was remowed, the new
thalweg could be observed The stream
immediately began tocut a narrower and
deeper channel profile making it easier to

distinguish the thalweg and an estimaton of

where to position structure 1 could be made Photo 6-Logjam removed by the rangers (numbers represent tl
The sweeper structure was constructed to relative locations of where structures were built).

protect the bank fromerosion to promote deposition of sedimerdandto provide habitat Materialwas
used from the clearedlogjam and cedar foliagevas gatheredto create the structure. After the
installationof structure 1 the crewnoticed thatthe substrate adjacent to the structutead changed
The once sandy and siltyubstrate was flushed downstream uncoveringthe gravel substrate The
Rangers alsobserved changein water depth within the channednd awell-defined pool and riffle
sectionwasobserved upstream and downstream of the structure.

Photo 9 Upstream end of structure #1

Photo 10- Upstream end of structure #1 completed
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New Structure#2

Removing the firstogjam resulted in significant changes upstreairhe section of streambetween
structures 1& 2 narrowed dramaticallyphotos 11 and 12).The crewplanned on constructing a
deflector upstream of structure &hichwould re-direct flow downstream. Anticipatingan increase in
flow velocity, the Ranger®uilt a sweeper structure to protect the stream bank from erogfphoto 13).
The active channel widtlwvas educedby 50%and encouragedhe transportof sedimentdownstream
Initially most of the substratén the work areavas sandy and thehanneldepth was lesshan 15cm
Within a weekthe channeldepth deepened to approximatelyOcm towards the upstream end of

structure2 (photo 17).

Photo 12- Channelresponseo removal of firsiogjam

Photo 13- Full view of structure2 9| Page



Before and dter photos of strucutre 2:

Photo 14- Location of structure 2 before debris removal Photo 15- Structure 2 completed

Photo 16- Upstream end of structure 2

Photo 17- Upstream end completed
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New Structure#3

A wide and braidedhannel isnot the natural channel type for the reach of Mill Creek flowing through
0KS [ 1 SQaPhotdd®id a8 dikEndple ofhow a blockagecan disrupt the natural meander
pattern of a stream Since here were twoactive channelgresent,the Range crew had to evaluate
which channel tdlock off. The Ranger Crewecidedto direct the streamchannelleft of center(photo

18) by installinga deflector structurdo block off the undesired channel

By the timethe crewhad reached
the location for the construction
of structure 3 most of the woody
debris from the firstlogjam had
been incorporated into the first
two structures The Rangersvere
able to collect enough materialls
from the streambed and [
surroundings to build alarge
enough structure capdde of
diverting the stream channelThe
large deflector structure re-
establised a more natural
meander pattern and cut the ¢
crosssectional channel width by

50% (Photo 22) The thalweg
responded tothe efforts and a  Photo 18 Braided channel looking downstream before restoration
defined channebeganto carveits g £
way towards  structure 2.
Sediment has begun to
accumulate behind thebase of

structure 3 andwith time the area
should resemblea riparian area

and not an active channel.




Before and after photos for structure 3:

Phot 21- Structure3 completed
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Photo 22- Natural meandepattern
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New Structures #4 & #5

With all of the downstream structuresconstructed and secured, the Rangeiackled another
formidablelogjam(photo 23). Theywere able to remove théogjamin asingledayduring a joint work
day with the OntarioMinistry of Natural Resources and Forestry StewardBipgers. Predicting witic
way to divert the stream was made easigy consultingthe downstream meandelpattern already
established

The Ranger crewsuilt a deflector
and a sweeperstructure; their
locationscan ke seen inPhoto 24.
Structure 4 was a sweeper
structure builtto help narrow the
channel angrovide habitat.

Structure 5 was a deflector
structureaimed towards narrowing
and changing the directioaf flow.
Structure 5 was challengingto
build for several reasons. The
stream was fairly deepso a
substantial amount bmaterialwas
used to effectively push the
channel towards structure 4.

Photo 23- Logjam upstream of structure 3

Reducethe cross sectional channel width by
50%. The area behind structurei$no longer
part of the active channel and sediment has
alreadybegun to accumulateghoto 30).

The substrate adjacent to structures 4 and 5
was slower to respondHowever,by the end
of the summer almost all the sand had been
transported downstream and most of the
substratefound in the areawas gravel This
section exhibits one of the mostell defined
pool andriffle sequences

An dectrofishing demonstratiomt the end of
August confirmed the valueof the new
habitat created. The Ranger crew was able to
catch on camera large brown trout jumping
away flom structure 5photo 29)

Photo 24c¢ Locations of structure 4 and 5

l4| Page



Before and after photos fostructure 4

TR I VO
oy

Photo 26- Structure 4 completed
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Before and after photos for structure 5:

Photo 27- Location of structure 5

Photo 29- Electrofishing structure 5 Photo 30- Sediment accumulation behind structure 5
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22T yAlF1 Q&8 CIFNY t NRLISNIe@

The Mill Creek Stewardship Rangessre kindly invitedback byli KS LINB LISNIieé Qa 246y SNJ |
she wasquite happy withi KS 2 NJ R2y S oHistoricalygMeCrigrSonaEBkihasbets &
negatively impacted by local landuse changes and developriémtcreek is a tributaryo Mill Creek

and provides the system witlmany positive benefits. Like much othe watershed, McCrimmortreek

flows throughheavily forested wetlanslwhich influenceeven colder water temperaturesthan Mill

Creek Temperaturesare cold enough tosupport a brook trout populationthroughout the summer
Tributaries with brook trout arevaluable because thegan potentiallybe a local population source to

supply the mairchannel ofMill Creekwith brook troutonce conditions becomfavourable

Thefirst stepat this propertywas to inspecthe work done byt I & (i ceewwadndNinasnoted that

most of the woody debrisinstalled last yeahad moved.¢ KA & &SI NR& @pr@&&Sthei A S 4 I
location ofthe woody debris placed ithe streamand secure it properlyThis was accomplished by-re
positioningthe material back it strategiclocations thatwould providehabitat for the brooktrout.

With permissionfreestanding dead cedar tes, approximatelyscm in diameterwere cutto lengths of

roughly 75cm Cedar stakesvere driven into the groundh front of the newly placeddebris in orderto

prevent the logsfrom floating awaylt took the crew?2 full days to modifhe entire 350mof stream

that wascleared by lasyear'screw.Photos31-34 demonstrate the modifications

Photo 31 Photo 32



Photo 33 Photo 34

Bond Tract

Even before the MilCreekStewardship Rangerégramhad beenfounded members of thesRCAvere
carrying out Mill Creekrestoration activitiesat the Bond Wact property. Prior to earth anchor
technology it wascommon to usesteelT-barsto secure deflector and sweepstructures TheT-barsat
this locationhad served their purposand it was time for their removals the structures were now
establishedthere was no concern abodhem failingbecause most of the waly debris and sediment
deposition had naturalized. Howevarany T-bars now stuck out of the waterand poseda potential
hazardto anglersand hikers TheT-barsalsolooked very foreignwithin the landscape

54

Photo 35- Typical section of creek withiars Photo 3

6- Rangerduilding a raft to transport -bars
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Photo 37- Rangers transporting-Bars downstream towards the truck

The rangersraversed 45én of stream and removed35T-bars by handDue tothe weightand the long
distanceback to the roadthe crewimprovised anddecided to buil a raftto float them out Dry cedar
logs were cut from the surrounding forest andhailed togetherusing large spikes. The raft was
approximately 1m x 2randwasable tosuccessfullyrold 200bs of T-bars. In total ittook 3 full daygo
removeall the Fbars from the site.

Beaver Dam Removsl

Dufferin Aggregate Pit anthe Heritage Lake residential communityere two additional properties
ARSYGAFTFASR Ay GKS wlaAym® MBatbnshamens Sadlbuit0ahls laifrdssy/tide
entire Mill Creekchannel resulting inthe impoundment of water Although beaver activity ia natural
phenomenonwithin the Mill Creek watershedthe damshad to beremoved formonitoring purposes.
Flow gaugestemperature monitors and groundwater measuring dmsare locatedin these areasin
order to collect datalndustry and regulatory bodies in the region rely on thesg¢a to quantify any
potential influences industriesnay behaving onthe environment.Beavershad raised he water level
approximately 86m above the damat both locations.

Dufferin Pit BeaverDam and Debris Removal

It took 2 days to remove the dam completely. The first day 50% of the mateamremovedand the

crew had tomake sure to do so evenly across the top of the dam to prewefailure.A week later the
Rangers returnedvhen the water levels had droppeshich allowed theremoval of the remainder of

the dam. Most of the sticks were intricatelyowentogetherand it was quite difficult to dismantl@he
stickswere displacedip on shore away from the dam location so it would not be easy for a beaver to
resemble.
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Before and after photos for Dufferin beaver daand debris removal

Photo 38- Beaver dam Photo 39- Stream flowing freely after removal of beaver dam

Photo 40- Water level surface with dam present Photo 41- Water level surface with dam removed
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