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t.0 lntroduclion

CF Crozier & Associotes lnc. (Crozier)wos reloined by Huntingwood Troils (Collingwoodl Lld. to complele o
Nolurol Hozords Sludy in support of the Huntingwood Troils Developmenl. The 49 ho property is legolly
described os porl of Lols 47 , 48 & 49 Concession 12, Town of Collingwood. The subiect properly is
bounded by Highwoy 26 ond Silver Creek Drive to the norlh, the Silver Glen Preserve subdivision to lhe
eost, lhe Forest Drive Subdivision lo lhe wesl ond the Georgion Troil to the soulh. Figure I shows lhe
locolion of lhe property.

Silver Creek bisects the sile dividing lhe proposed lond inlo two developmenl oreos. To the wesl of Silver
Creek, lhe plon is comprised of ó0 single fomily lots, l2 semi detoched dwellings, 30 townhouse units,
opproximotely 1,050 m of public roods ond o stormwoler monogemenl focility. To the eosl of Silver Creek
the plon is comprised of opproximotely 1250 m of public roqds, 7l single fomily lols, ll9 lownhouse unils,
144 wolk up oporlment units, o reiiremenl home, communily center, commerciol oreo, stormwoler
monogemenl focility ond inlernol roodwoys ond porking. A series of lroils bisect the residenliol oreos os
well os lhe Environmentol Proteclion oreos. The subiect concepl plon reflecting o lotol unil counl of 436
units is presented os Figure 2.

ln support of the opplicolion for on Officiol Plon Amendmenl, Zoning By-Low Amendment ond Droft Plon of
Subdivision for the subiecl londs, three reports hove been prepored by Crozier:

. Funclionol Servicing & Slormwoler Monogemenl Reporl,
o Nolurol Hozords Sludy ond,
. Troffic lmpoct Study

The purpose of this report, "Noturol Hozords Study, Hunlingwood Troils Development", is 1o delermine the
nolurol hozords ossocioled wilh the polenliol flooding ond erosion of Silver Creek ocross lhe subiecl
properiy.

2.0 Bockground & Site Description

Historic use of the subiecl properly hos been primori[ for ogricullure. A form house ond born set bock
opproximotely 350 m from Silver Creek Drive remoin onsile. Much of the property is currenlly utilized os
poslure londs for cottle.

The sile generolly slopes from lhe southwest to lhe northeost wilh on overoge slope of less thon lolo. The
moin bronch of Silver Creek enters the subiect sile olong the soulhern property line ofler possing beneoth
the Georgion Troil vio o former roilwoy bridge. Silver Creek exhibils o pool - riffle sequence throughoul lhe
sile wilh on overoge streom width of opproximotely 5 metres, overoge bonkfull depth of opproximotely 1.5

melres ond o bonkfull widlh of 7.5m ot the lorgest omplitude meonder. Downstreom of the site, Silver
Creek posses beneoth Highwoy 26 vio o 7.5 m x 

.l.5 
m concrele box culvert en roule lo ils evenluol oullet ol

Georgion Boy.

Vegetolion to the west of Silver Creek is primorily poslure wilh clumps of sporse lrees. ln some inslonces
tree cover hos been cleored righl up lo the creek edge, while in olher oreos o smoll buffer of tree cover hos
been mointoined. All droinoge from the weslern porlion of lhe site outlets 1o Silver Creek upslreom of
Highwoy 2ó.

C.F. Crozier & Associoles lnc.
Prolect No. 281-2769
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Vegelol cover 1o the eost of Silver Creek is more voried. A strip of poslure lond hos been esloblished
running olongside lhe creek edge ond the Highwoy 2ó right of woy. The remoining londs obutting the
Georgion Troil qnd odiocenl Silver Glen Preserve subdivision ore o mixture of forested ond meodow oreos.
During lhe springtime o number of closed depressions conloin slonding woler. Droinoge for the eostern
portion of the sile olso droins from southwesl lo norlheost ond is primorily collected ond conveyed in on
intermittent droinoge chonnel which oullels under Highwoy 26 vio o 5.5 m x 

.l.7 
m box culvert. There is

virtuolly no surfoce runoff contribuling 1o Silver Creek from the londs locoted eosl of lhe creek.

A porlion of the northeost corner of lhe property is port of o Minislry of Noturol Resources (MNR) Provinciolly
Significonl Wetlond (PSW. A number of closed depressions in lhe soulheost quodronl of lhe siÌe hove olso
been idenlified os wellonds. These environmenlol oreos ore identified on Figure 2, Concept Plon. Refer 1o

the Environmenlol lmpoct Slolemenl {ElS) prepored by Hensel Design Group for further deloils.

3.0 NoturolHozords

Provinciol Policy Stolemenl (PPS) 3..l.1 defines hozordous londs odiocent to river ond slreom syslems
consisling of flooding ond/or erosion prone oreos. Flooding hozords ore ossocioted with the inundotion
limits resulling from o Regionol slorm event. Erosion hozords ore dependent on the chorocleristics of the
streom overbonk topogrophy ond ore ossocioted wilh the meondering of the slreom chonnel or erosion
ond foilure of river bonk slopes.

The nolurol hozords ossessment undertoken herein is in occordonce with the melhodology outlined in lhe
Ministry of Noturol Resources publicolion "Underslonding Noturol Hozords" MNR, 2001). Results from lhis
technicol guideline include recommended development selbocks bosed on lhe hozords ossocioted wilh
Silver Creek. A detoiled ossessmenl of eoch component of the nolurol hozords is presenled below.

3.1 Flooding Hqzords

The floodploin of Silver Creek is defined os o "one-zone" floodploin per the Town of Collingwood Officiol
Plon (2009). Notwithslonding, spill zones hove olso been idenlified olong Silver Creek. These spill zones
exisl; lo lhe soulh of the Georgion Troil, 1o the south of Highwoy 2ó on lhe subiecl londs ond lo the north of
Highwoy 2ó on the Consulole property ((CCL, 19891, (Crozier, 2008)).

MNR (2002) provides direction on the inferpretotion ond monogemenl flood hozords. "One-zone"

floodploin is considered high risk 1o the public ond property. Consequently, new development is directed
oulside of lhe "one-zone" floodploin.

Areos susceplible to spill woters ore treoled in o different monner thon one-zone floodploin. Spill is
generolly chorocterized by shollow, lower velocily condilions in which flow leoves o wolershed to enter o
differenl system. Section 4.13 of the Technicol Guide (MNR, 2002) provides the following commentory:

"The effect of spills moving inlo onother wotershed should be ossessed to determine lhe polentiol flood
risks. Allernolive meosures should be investigoled to prevenl the spill moving into the odiocenl
wotershed".

3.1.1 PreviousFloodlineAssessments

As exploined obove, Silver Creek bisecls lhe property ond flows in o northerly direclion towords Georgion
Boy. Wilh o tributory wolershed exceeding 26 kmz upstreom of Highwoy 2ó, Silver Creek experiences

C.F. Crozier & Associoles lnc.
Project No. 281-2769
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flooding condilions on occosion. ln 1989, o Cumming Cockburn Limiled ("CCf)study enlilled "Floodline

Mopping Sludy of Silver Creek, Spring Creek, & Villoge of Angus" wos prepored under the ouspices of lhe
Federol Provinciol Flood Domoge Reduclion Progrom for the Notlowosogo Volley Conservotion Aulhority
(NVCA). The study delineoted the limits of the Silver Creek floodploin on the subiect londs ond identified lhe
oreos olong Silver Creek which ore subiect to spill conditions.

One of the spill oreos idenlified in the CCL (.l989) report wos locoted on the subiecl londs olong Silver Creek
ol Highwoy 2ó. This spill oreo wos denoted Spill Zone"B", where o porl¡on of the flood flows from Silver
Creek were soid lo be conveyed eoslerly olong the south side of Highwoy 2ó toword the Silver Glen
Preserve residenliol development ond Cronberry Resorl Links golf course ond residentiol development.
Since 1989, there hove been o number of further flood studies exomining Silver Creek. Most recenlly,
Crozier (2007l,re-evoluoted lhe Silver Creek floodploin os supporting sludies to the proposed residentiol
development "The Preserve ot Georgion Boy" proposed by Consulole Development lnc. While this sludy
thoroughly evoluoted the Silver Creek floodploin ond spill oreos norlh of Highwoy 26,lhe study did nol
exomine flood conditions of the subiect londs. Consequenlly, lhe CCL (1989) work represents the most
currenl floodploin sludy on record.

3.1.2 Existing Condilions HydroulicAssessment

The floodline ossessmenl ocross lhe Hunlingwood londs presenled herein builds upon work previously
undertoken (Crozier, 2007) concerning Silver Creek. The purpose of lhe onolysis is to updote lhe CCL (1989)

delineolion of lhe Regionol floodline ocross the Hunlingwood londs bosed on lhorough exominolion of site
conditions ond use of occurote site specific topogrophic mopping.

Silver Creek wos previously modeled by CCL using the HEC-2 compuler model. A Ìolol of six hydroulic
sections were evoluoled olong o 700 m portion of Silver Creek exlending from the Georgion Troil to
Highwoy 2ó. SpillZone'B'wos olso identified upslreom of Highwoy 2ó flowing in on eosterly direction,
however the study did not include o deloiled hydroulic ossessment of the spill reoch.

As port of the updoled hydroulic modeling underloken in support of the Hunlingwood Troils development,
eleven cross sections hove been used 1o evoluole the floodploin hydroulics of Silver Creek from the
Georgion Troil 1o Highwoy 26. The opproximole locotion of lhe six originol HEC-z cross sections completed
by CCL (1989) hos been preserved. ln order lo better define the internol floodploin, five new cross seclions
were odded to the modelocross the subiect londs. All cross sections were generoted using updoled oir-
pholo bosed topogrophic mopping produced by First Bose Solutions (2008). The contour mop of the site
ond surrounding londs consisls of o 0.S-metre contour intervol. This mopping is consistent wilh thol
opplied lo the Consulote Developmenl proiect ond is considered occeploble for use in this floodline
ossessment.

Monning's roughness volues hove been set ot 0.045 for the moin chonnel to reflecl the stony pool/riffle
sequence, 0.05 for the wesi overbonk to reflect the poslure lond use ond 0.07 for lhe eost overbonk oreos
lo reflect the mix of poslure londs ond moderolely lreed oreos. These volues were considered
representotive of onsile londuses ond ore consistent with or more conservolive lhon those opplied in the
originol HEC-? model (ie. 0.045 for moin chonnel, 0.05 for overbonk oreos) used by CCL.

The downstreom porlion of lhe Silver Creek model locoled to the norlh of lhe subiect sile on lhe Consulote
londs wos used 1o ensure modelstobility. This model wos previously opproved by the NVCA ond helped
support the OMB decision concerning lhe Consulote Developmenl lnc. heoring. The downstreom limil of

C.F. Crozier & Assoc¡qtes lnc.
Proiect No. 281-2769
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lhe model occurs of Georgion Boy; the ìO0-yeor long-term high woler level of 177.4 m wos used os the

downstreom boundory condition.

The Regionol Storm (Timmins) peok flow of 78 m3/s wqs used in the modeling of Silver Creek through the

subiecl londs with peok flows, reduced to 47 m3/s direclly upstreom of Highwoy 2ó due lo spill roule'B',
consistent wilh the CCL sludy t1989). Note thol subsequent modeling for downstreom londs underloken for

Consulote Development lnc. (Crozier, 20081 occounled for the full 78 m3/s peoks flows.

Results from the existing condilions HEC-RAS hydroulic onolysis of Silver Creek ocross the subiect londs ore
illustroled on Figure 3. The detoiled output is provided in Appendix A. Computed woter surfoce elevotions

were between 0.04-0.25 m higher thon those of CCL (1989). These elevolion chonges ore due to lhe more
conservotive roughness coefficients ond more occurote lopogrophic mopping uiilized in the subiecl
onolysis. Refer to Toble I for o comporison of existing conditions Regionol woler surfoce elevolions.

The Regionol floodline locoted on lhe west side of Silver Creek is defined on Figure 3. Belween Highwoy 2ó

ond lhe Georgion Troil, lhe floodline is generolly 30 to 80 m from the creek ond encrooches into exisling
residentiol oreos olong Silver Creek Drive immediotely upstreom of Highwoy 26 in on ineffeclive oreo of lhe
floodploin.

The eoslern portion of the Silver Creek floodploin consisls of vorious shollow spill flow oreos thol ore

locoled olong the eoslern bonk of Silver Creek. This wos confirmed fhrough field reconnoissonce of
droinoge compleled by Crozier during lhe Spring of 2009 ond spillflow trocking of on octuol spill evenl in
Jonuory 2011. Unlike the CCL reporl which defined o floodline olong the eosl side of Silver Creek ond only o

limited spill oreo odjocent lo Highwoy 26, our review of the hydroulic condilions bosed on the more
deloiled contours concludes spill occurs in mulliple locolions ocross lhe eoslern porlion of the subiecl
property. Once lhe eost bonk of Silver Creek is breoched, flood woters ore removed from the Silver Creek

system flowing in on unconfined noture in o norlh-eosterly direction lhrough the subiect londs evenluolly
reoching Highwoy 2ó ond droining lowords Silver Glen Preserve ond Cronberry Troil. Hence, there is no

defined floodline on the eost side of lhe subiecl londs.

3.1.3 Posl-DevelopmentCondilions Hydroulic Assessment

As described obove, Crozier hos updoled the previous floodploin modeling ocross the subiect site. This

updoled model of existing condilions wos then used lo evoluote the effects of the proposed Huntingwood

C.F. Crozier & Açsociqtes lnc.

Proieci No. 281-2769

Toble l: Compodson of Exilinq Condilions Reqionol Woler Surfoce Elevolions between CCt (19891 ond Croz¡er (20ll)

Cross
Section lD

Descriplion
Regionol Woter Surfoce Elevotion (ml Chonge

f+/- m)ccL (1989) Crozier (2011)

0+77 5 Updoted CCL Seclion IBI.Bó 182.il +0.25

0+785 Hiqhwov 2ó (upstreom) l82.lt
0+Bó0 Updoted CCL Seclion 182.08 lB2.ll +0.03

+010 Updoted CCL Section 182.05 182.23 +0.18

+100 182.52

+205 Uodoled CCL Seclion t82.98 t83.17 +0.19

+300 ì83.58

+400 Updoled CCL Section t84.0ó 184.12 +0.0ó

+500 185.30

+640 Uodoled CCL Section 185.91 l8ó.ì3 +0.22

+670 Southern Properlv Line/Georqion Troil t86.37
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Troils development on the nolurol hozords posed by Silver Creek. A discussion of the post-developmenl
modelsetup ond results is presented in the seclions below.

The weslern development oreo hos been set oulside lhe Silver Creek Regionol floodploin, sove ond except
o porlion of lhe site occess roodwoy ot Silver Creek Drive. The site occess roodwoy to lhe weslern
development oreo will be flood proofed ond will confine lhe posl-development flood inundotion limiilo the
eostern boundory of the right of woy. Existing properties 1o lhe west of the subiect developmenl which ore
currently in the Regionolfloodploin will be removed from lhe floodploin.

The eostern development oreo will be enlirely flood-proofed obove the Regionol flood elevoiion in order lo
olleviole the spill ocross lhe subiecl londs. Groding ocross the eoslern development oreo will be
substontiolly higher lhon the Regionol flood elevotion due lo servicing conslroinls.

ln order to fully eliminote the spill, it will olso be necessory to creote o londform through the spill zone
odiocent 1o Highwoy 2ó. This londform will consisl of compocled moteriol, meeling the specificotions
necessory for geolechnicol engineering certificolion. The londform will be ploced outside of lhe Provinciohy
Significont Wellond (PSW, exlending from lhe eostern development oreo lo Highwoy 2ó.

The floodproofing of the Hunlingwood sile ond inlroduclion of lhe londform through lhe spill zone will
successfully eliminote the spill ond ensure floodwoters of Silver Creek remoin in the wotershed. There is
consideroble public benefit ossocioted wilh eliminolion of the spill which is summorized in Section 3.1.4.

The eliminotion of the Silver Creek spill wos originolly proposed by CCL (1989): "berming ond infilling ore
possible olternotives, however their impoct on upstreom woler levels moy be of sufficienl mognilude to
worront improvemenls to lhe existing bridge (ot Highwoy 2ó)".

The impocl ond mitigotion meosures ossocioted with eliminolion of the spill qre further discussed below.

Modeling Sel-Up

The posl-development model for Silver Creek wos developed by modifying the exisling conditions hydroulic
seclions ocross lhe proposed development oreos. Al lhis preliminory stoge, the developmenl oreos were
modeled os blocked obstruclions in HEC-RAS up 1o lhe proposed developmenl limits. Upon deloiled
design,lhe groding plon will be used lo updote ond finolize the HEC-RAS model.

As noted obove, the occess roodwoy 1o the weslern development oreo will encrooch inlo o porlion of lhe
ineffeclive Regionol floodploin. This encroochment is locoted toword lhe downstreom portion of Silver
Creek on the subiecl property where ineffeclive flow oreos exisl due lo lhe downstreom flow impedimenls
of Silver Creek Drive. Accordingly, the occess roodwoy inlo the sile hos been modeled os o blocked
obslruclion. Addilionolly, lhe plotform of Silver Creek Drive hos been roised by opproximolely 0.3m in ihe
model to eliminole spillflows which currenlly impocts existing residence 1o the norlh.

The removol of lhe eostern developmenl oreo from the spill wos olso modeled using blocked obstructions.
The blocked obslructions (ie. development limilsl were exlended lo the greoter of the limit of the meonder
bell or 3O-melre wolercourse selbock. Similorly, lhe proposed londform locoled belween the north limits of
the developmenl oreo ond Highwoy 26 wos modeled using blocked obstructions.

C.F. Crozier & Associoles lnc.
Pro¡ect No. 281-2769
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The influence on the hydroulics of the bridge crossing of Highwoy 2ó wos olso exomined. The spill
eliminolion will odd opproximotely 30 m 3/s 1o lhe hydroulic "lood" of the crossing. Bosed on o sensilivity
onolysis, it wos delermined the Silver Creek crossing will require upsizing to ovoid overlopping of the
highwoy. Preliminory sizing indicotes odding o 10.0 m x 1.5 m relief culverl lo lhe exisling 7.5 m x 

.l.5 
m

box culvert will ollow the full 78.0 m 3/s Regionol slorm peok lo poss beneoth Highwoy 2ó wilh no
overlopping. This proposed culverl orienlotion wos odded 1o lhe post-development HEC-RAS model.
Confirmolion of the finol culvert size will be completed ot the deloiled design sloge.

Modeling Results

Resulls from lhe post-developmenl hydroulic onolysis illuslrotes thol lhe Regionol flood elevotions will
increose lhroughout lhe centrol porlion of the sile os o resull of blocking the shollow spill flow routes olong
the eost overbonk oreos of Silver Creek. The increoses in woter surfoce elevolions ronge from 0.01 m 1o

0.17 m which ore entirely contoined on lhe Huntingwood properly ond ore limiled to cross seclions 8ó0lo
1500 inclusive. Floodline elevoiions ol lhe upslreom ond downslreom limits of the subiect property ore not
increosed obove pre-development levels. Refer 1o Toble 2 below for o comporison of Existing & Posl-
Development woter surfoce elevotions ocross the sile.

Toble

Due to lhe minor increose in floodline elevotions lhrough the centrol porlion of the properly in the posl
developmenl condition the reor lots of unils for the wesl development oreo were modified to respecl lhe
post-development floodploin limits. Nole thot these lols will be flood proofed to be ot leost 0.3 m obove
lhe Regionol Slorm elevotion. Likewise, lhe eostern development oreo including lhe proposed londform
will be flood-proofed to qt leost 0.3 m obove the Regionolstorm woler surfoce elevotion in order to cut off
spillflows from entering the development oreo or heoding eosl.

The post-developmenl floodline delineotion is illuslroted on Figure 4 ond the detoiled oulput from lhe HEC-

RAS model is provided in Appendix A.

C.F. Crozier & Associotes lnc.
Proiect No. 281-2769

of2: Woter Surfoce Elevol¡ons belween ond P( )sl-Development Cond¡tions
Cross Seclion

ID
Description

Regionol Woler Surfoce Elevolion (ml Chonge
(+/- m)Exisling Condilions Post Development

0+775 Uodoted CCL Section ì82.11 182.10 -0.01

0+785 Upslreom of Highwoy 2ó ìB2.lt 182.09 -0.02
0+Bó0 Updoted CCL Section lB2.lt 182.13 +0.02
l+010 Updoled CCL Section 182.23 182.32 +0.09
ì+100 182.52 182.ó8 +0.1ó

l+205 Updoted CCL Section lB3.t7 183.23 +0.0ó
ì+300 l83.5B r83.75 +0.17

l+400 Updoled CCL Section 184.12 184.17 +0.05
l+500 185.30 185.31 +0.0.ì

l+640 Uodoled CCL Seclion rBó.r3 ìBó.13 Nil

1+670 Soulhern Properlv Line l8ó.37 ìBó.37 Nil

Poge ó
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3.1.4 Public Benefit

The flood-proofing meosures proposed os port of the Hunlingwood Troils developmenl ore beneficiol 1o

the public:

l. Severol exisling residenliol properlies on Silver Creek Drive, will be removed from the Silver Creek
Regionol floodploin.

2. An exisling res¡dence locoled on H¡ghwoy 2ó immediotely wesÌ of Silver Glen Preserve will be
removed from the flood hozord posed by lhe Silver Creek spill.

3. Cronberry Troil will no longer experience overlopping os o resull of the Silver Creek spill woters
(there is presenlly no culvert beneolh the roodwoy; this roodwoy represents the sole occess to the
existing Cronberry Development.

4. The flood risk posed by lhe Silver Creek spill on lhe properties on Princelon Shores Boulevord will
be lessened.

5. Fulure flood mitigolion infroslructure previously proposed for the Consulote Development projecl
will be reduced.

3.2 Erosion Hozords

An erosion hozord ossessmenl of the moin bronch of Silver Creek wos prepored os port of lhe overoll
noturol hozords ossessment described herein. Silver Creek is clossified os on "unconfined syslem"
occording 1o lhe MNR publicolion Understonding NoturolHozords (MNR, 200.|1. This documenl defines on
unconfined system os those syslems where the wotercourse in not locoied wilhin o volley corridor with
discernoble slopes, but relolively flol to genlly rolling ploins ond is not confined by volley wolls. This is

consislent wilh lhe choroclerislics of Silver Creek wilhin the study oreo. Accordingly, the erosion hozord
limil ossocioted wilh unconfined systems is defined by the meonder belt ollowonce.

The meonder belt ollowonce is defined by the moximum exteni lhol o chonnel migrotes (MNR, 200.|). A
detoiled ossessmenl of lhe meonder belt on o reoch-specific ossessment hos been undertoken herein.

MEANDER BELTALLOWANCE

ln order lo develop the meonder belt ollowonce for lhe subiecÌ wofercourse, o field ossessment of the
geomorphic choroclerislics of Silver Creek throughout lhe subjecl properly wos undertoken by Crozier. This

ossessment wos completed using the Rosgen Clossificotion Sysiem ond detoiled oir pholo lopogrophic
survey of the subiect londs wilh reference lo the melhodology ond dolo presenled in the MNR (199ól

publicolion MorphologicolRelotionships of RurolWotercourses in Southern Ontorio ond Selected Mefhods
in Fluviol Geomorphology.

As illustroled in Figure 3, the full 700 m section of Silver Creek lhroughout lhe subiect londs wos evoluoted.
Detoiled invesligolion of slreom meonder sections wos compleled ond the streom wos onolyzed os three
dislinct reoches. Morphologicol poromelers such os entrenchmenl rolio, width/depth rotio, sinuosity ond
slope were compuled for eoch reoch bosed on lopogrophic mopping ond field reconnoissonce.
Bosed on the morphologicol porometers described obove ond the field reconnoissonce compleled, Silver
Creek is clossified os o Rosgen Type E streom ocross the subiect sile. Type E streoms ore described by

C.F. Crozier & Assoc¡qtes lnc.
Proiect No. 281-2769
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"low grodienl, meondering riffle - pool streoms wilh low width - depth rolios ond little deposition" (MNR.

1996t.

Utilizing the relotionships presenled in the lt\orphologicol Relotionships of RurolWolercourses ¡n Southern
Onlorio ond Selecled A\ethods in FluviolGeomorphology(MNR, 199ó), the meonder bell widlh wos
colculoted bosed on lhe bonkfull streom width, meosured ot the lorgest omplilude meonder. The
meonder bell widlh computed using this methodology ronged from 95 m to ll9 m over the three reoches
onolyzed. This meonder belt widlh is centered on lhe meonder bell oxis of eoch respective streom reoch.
Refer to Figure 3 for the extents of the meonder belt ond to Appendix B for deloiled colculolions.

4.0 TotolHozord Limit

The lotol nolurol hozord limil is described by the greoler of the flooding limils ond lhe meonder belt
ollowonce. The recommended noturol hozord limil ossocioled wilh the Silver Creek through the site is
presented in Figure 4. This lotol nolurol hozord limit wos odopled for the subiect londs in order lo
delermine lhe ollowoble development oreos ond esloblish lhe developmenl plon which forms the bosis of
this opplicolion. The ó.0 m occess ollowonce for erosion will be provided during deloiled site plon
preporolion.

5.0 Conclusions

This sludy provides on ossessmenl of the noturol hozords ossocioled wilh the Silver Creek which offecl the
proposed developmenl from lhe perspective of polenliol flooding ond erosion. Detoiled hydroulic onolysis
wos completed by exponding previously opproved HEC-RAS models to determine lhe flooding ossocioled
with Silver Creek ond 1o evoluote lhe impocts of the proposed developmenl on lhese floodlines.
Addilionolly, o meonder belt ossessment of lhe Silver Creek ocross lhe subiect sile wos conducled to
determine the erosion hozord limits ossocioted wilh the unconfined system.

As the proposed developmenl respecls lhe flooding ond erosion hozords onsite os determined through
this onolysis we therefore recommend opprovol of lhe uses soughl for the subiect londs from lhe
perspeclive of nolurol hozords monogemenl.

Respectfu lly Su bmitted,

c.F. cRozlER & AssoctATEs tNc.
,/1n'

&^ (*'t',I
Jonothon M. Proclor, P.Eng.
CFC/plk

Enclosure

J:\200\2Bl - Hunlingwood - Skellon Form\27ó9\Reporls\Oì272011_Nolurol Hozords.doc

Chrislopher F.

C.F. Crozier & Associoles lnc.
Proiecl No. 281-2769
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Silver Creek - Huntingwood Reach Plan: PosþDevelopment 112712011
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Silver Creek - Huntingwood Reach Plan: Post-Development 1127120'l'l
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Silver Creek - Huntingwood Reach Plan: Post-Development 112712011
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Silver Creek - Huntingwood Reach Plan: Post-Development 112712011
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Silver Creek - Huntingwood Reach Plan: Post-Development 112712011
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Silver Creek - Huntingwood Reach Plan: Post-Development 112712011
RS = 775 Uostream of HWY 26
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Meonder Belt Colculolions
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HUNTINGWOOD . MEANDER BELT ANALYSIS

Reach #1

Reach Character¡stics

Upper Elevation 181.45 m Entrenchment Rat¡o 31.3
Lower Elevation 179.85 m Width / Depth Ratio 5.3
Reach Length 285 m Sinuosity 1.05
Channel Length 298 m Valley Slope 0.0056
Bankfull Channel Width 6.4 m Channel Slope 0.0054
Bankfull Channel Depth 1.2 m
Flood Prone Width 200 m

Rosgen Classification E

Meander Belt Width f = AW¡s

Type E
{ = 6.69
g = '1.43

Wb 6.4 m

l'= 95.1 m

Reach #2
Upper Elevation
Lower Elevation
Reach Length
Channel Length

183.85 m
181.45 m

284 m
430 m

Entrenchment Ratio 12.0
Width / Depth Ratio 3.8
Sinuosity
Valley Slope

1.51

0.0085
Banktull Channel Width 7.5 m
Bankfull Channel Depth 2 m
Flood Prone Width 90 m

Rosgen Classification E

Meander Belt Width l- = AW¡8

Type E
f' = 6.69
B = 1.43
Wb 7.5 m

f = 119.3 m

Channel Slope 0.0056

Reach #3
Upper Elevation
Lower Elevation
Reach Length
Channel Length

185.5 m
183.85 m

163 m
180 m

Entrenchment Ratio 23.1
Width / Depth Ratio 4.6
Sinuosity
Valley Slope

1.10
0.0101

Banktull Channel Width 6.5 m
Bankfull Channel Depth 1.4 m
Flood Prone Width 150 m

Rosgen Classification E

Meander Belt Width l- = AW¡B

Type E
[ = 6.69
$ = 1.43
Wb 6.5 m

f= 97.3 m

Channel Slope 0.0092

Jf200\281 - Hunt¡ngwood - Skêlton Ferm\2769\Design\Moander B€lt\0ô102009 Meander Belt Calcs
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