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1

.l NTRODUCTI ON

ThieviFued tonal Servicing Report has been sprpeoparnec
t hkr aft s®Pfl a®ubdindi &iod i dwge nBdynsd ottrh e proposed ressi den
refer  rtehddatrc Matdhl eS ubdihwei ®iasn hal f owWi tLtohten 6T,0 wCnosnhci eps

Garafraxa, in tthadCobatSidtamd b diL@Efbei @am s t5 haClofn ceefs slio
wi tthhe Township of East Gadpnafraxa, in the County
Thi s report documents the proposed site grading,

i
desi gnMdosvitlhlee North Subdivi s iwintmand eMaBrtssuvdiyh dAemeS
Figure 1.

The site grading, site servicing Sndidyt AArrmevaa tlenrc
Mar svildred NSawtdh swiesrieomder i ved from the recommenda
plans and reports:

e Draft RKludbdidwdrs i Maar svill epMNeopaBBée B ulByddavApesgliuocs nt 12
201} 4

e Draft Pl an dbobrSMadisvidiemSompa e @ ulbw & vweuddieco np 0 2 4

e Topographic Sur vBlyuahPlmpd eBRregli hbegge r~GIMn g Laindi t ed (
Februa)yy 2021
e Geotechnical |l nvestigation Report (WSP Canada |
e Geotechnical |l nvestigation Marsville North ( Mar s
Garafraxa (Marsville) Ontario (V. A. Wood ( Guel
e Foundation Recommendations Marsville North Subdi
e Geotechnical | nvestigation, Bl ackwel | Subdi vi si
Garafraxa (Marsvill e) (V. A. Wood ( Guel ph) Il nc.
e Foundaton Recommendations Marsville South Subdi
e Marsville Wel #2 Wel | Perfor mance As s2e0s2sOnme nt
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e Marsville Water Supply System Smal.l Muni ci pal
Summary Report (Dufferin Water Co. Ltd., dated
e Thunderbird Drainage Works (Uderstadt Burnsi de
e Brouwer Drainage Works (E.H Uderstadt Il nc. dat
e Township of East Garafraxa Offici al Pl an (dated
e TechnicaHy dMeongoe ol ogy Executive Summary of Past
Limited, dated August 2020)
e Proposed Marsville Heritage Esta+WsS PDeCan aodamelnnt
(2014)
e Addi ttional Shall ow Groundwater | nves #®Wa fBo6ahRadg
I c . (2016)
e Marsville H&8Oittage Esbabee Testing-GEH3 KABMPS5 ,L i anr
(2018)
e Marsville Heritage Es-+tWatteesr Dleavbel leo pSnheonpte NE NDG: efip:
Testing (BH1D, -GEH8 ,K Aavird LB Hnli2)ed (2018)
e Marsville Heritage Estates Devel opmentGBR®@®gardi
KAMP Limited (2018)
e Groundwater |l mpacts Consideratons p—+Rouproasle d S ul
Devel opments Consultants Limited (2018)
e Servicing Options Report, Marsville North, Sout
( Mar s«GiM IBd)u,ePl an Engineering Limited (Revised
e Marsville Servicing Op®onhs Beposi dke o As e 0C o @l
18, 2021)
e Hydrogeol ogi cal Study f oaPatrhte LMar s5v, G EChognrcSep sti to
Township of East Garafraxa (GM Bl uePlan Engi ne
e Marsville Water System Expansion Muni @rpalkcc€l:
File Report A(sR.olc. aBersndiideé t&d, dated Septembe

e Grou

n

dwater Leve(lGEMofRbnhewui bhg nBRdeapt@edn aAdig ulsttd .2 0 2

2.STUDY AREA I NFORMATI ON

The35he8ctSaruedy, Aae Fhgwmeomf dchbrsifoid owing compone

e Marsville Noaprho pSGusBdtdldt vti s i emndeveddbpment stiongndg
|l andsnbogtiBent hetbags texi sting resi dental devel opme
Thunderbird SusbdiWinsdi oenx)i sttion gt haegweistthi é t sir 8 & 1 8 n
zonfeahrgr i c ulutsuer Bli aderAdisss coveredf wthbe eiulpBv dited ah |

agri

C

ul tur al us e .
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I n FebR0O2BAyuppl ementarwasompebekevtigidtiomonod G@wuahphkl

six (6),iemdgd gliemmgs antbetlt bgen by intermittent | a
silt, silt cl| Blsupnpdl esgenmoltuadrédywa s ét sel evations acr
to range from O0.6m to 5.9m below original gr ol

e Marsville South Subdivision: | na damacneada gt ed n 2 (
boreholddentified a thin | aydreronfi ttogs dialyeusderf]l
sandy clayey silt &l and sand deposits. The ¢g
from 0.3m to 10.5m below origimnal ground sur f:q

For t hler eSa,udtyhe reports for the Geotechni daoll |lonnwe

e Appendi x A: Mar s v-iGlelod eNdmt k a$ ubadiveisdigamon Rep
May 2014)

e Appendi x B : Marsvi-lGleoet dohmnihcaSlubldnwe stigation M
Thunderbird) Subdivision, Towns hi p of East G
l ncorporated, daant de dt hFee bFrouuanrdya t200n2 OR)e c o mme nd a tion
(JLP Services l nc. , dated April 4, 2022)

e Appendix C: Mar sv-iGleloé¢ eSS bonfhkafubdives sigation Rep
dated J anaunmd yt h2e0 2F0Ojjundation Recommendatons Mar s
l nc. , dated April 4, 2022)

Groundwater

Agpart of the February 2mbhiGeoot eghmwieddlIs Iwnwes tilgat
GM Bl uepl an E nagd rodsesr ipmr @ ploismeidt sddov e@ls d pmmé mn s hs the s e:
treddoundwater el evations acr oss sr etchoer dperdo ptoos edda tdee vwe

e Marsville NoGrndufdwdtieri sé mndathatve r a nOghe Bonf/7r om
bel ow original ground s urApmppebdinxd have been s
e Marsville South Subdivision: Groundwatef.ml| ev
bel ow original ground surfaceD.and have been s

Exi sting Site -oMMacye sCSe ogatinodn Ri g ht

Within the Study Ar ea,prtohpeo seexdi sdtiensge d sbiptmie enat e-osfv st ye n g o
cresesction is as foll ows:

e Marsville NoActchepSswlvd idwidsiivnoeg: B3 Gwalnld £ efsrcemt
Strleedatetdhwi ekhkiating Thunderbird Subdivision

e Marsvill e SoAuctchepSswhvdidmaidseivairm: Counti{t ihead 3 and

e Exi Denwg | oA m2Witde irgubrfealg rressesc poovi des (Graedac€ces
and Maplaen dS terleseetwher e i n iMphrfmavy bdd ectiomhgerert alh
of twolangbalftorr aaveeili,cugrahvehg sboaoahdeisde aofd tF
vegetated roatdhe deorndi € xddrewei hafg es.t orDm i a Ewegncu
i ns twiltl heidn rtihgeivta wrtad dprn owvivbege schoof thbésexistn

PAG &



FUNCT | GINRAMLI ®RE NGR T

MARSVNeRTEHMARS VBAWTBUBDI VI SI1 ONS
Y [B8EPlan

ENGINEERING GMBR LZ401/4318 320004
REVI NewE MRRER 2 4

Sanitary Servicing

Sanitary s eerxvi isctiensgig d € mtia la,l |l c ommer c iwait h laMhadr siWnrsbtahtau ti
BoundsouyrepnovVviyded by i nsdiitve dsueap ti cp rsi yvsatteemso.n

Water Servicing

Water serekcwotegg fdemtalll, commerci al and institutiona
pri oatisteelwWwist h t he exception of the Thunderbird Sub

Watseupfpory t hdhanidsetihg r { GSabdi ¢Cresoment, MapleiStre
provided from(a&&e mbniMdi pauulmpwellgl staton | ocated wit
Cresomemt h of DuffenTheCBenmiyt RbedT®@&k|l WhAoer 1i iaage:
daily vol3%mad a@fn BPP@wmouwed of 364 L/minute (Dufferi

Wel | , Novhvialk hs tiad | 4d7 12 depth of 91.7m bel ow ground
t h3e2 xi srtersg dential l ots withi(nGad eKalrhpm)nWiddlarlyp i rdd.2 BGlu bpc
adegwatseurptpd ythhender bi rlosulddimes sic.ofp Weoltla bNoe. uls edo
adequate volume or pr ewisituhr e¢ hfeo rT hfiurned eflrobw rpdr oStuebcdti ovn

Thwater di stribution Thesbhdmr fiordc oImwsbi deikvéi Ostidfioga ane t e r
wateremati@ahded t he aweal It hrEoruasmddo €g es cent , Victoria B
Fire hydrants have also been provided on the exi
di stributon system.

Storm Drainage

Stodmai nage f orc oanlmle rarcnéds ilidresnttitad tf o n a | |l ot s i ntkar s v
eks tinhgunder bird S ubddiyv iosvieohnke,a tfilso wp roorv isduer f ace flow
di tches .and swales

For 3tkehkei sltbnng wiThhindetrbhérd Subdinmvidsaiomage is conve
yard $wakreads, del tidicehtengg Tdruanidreargoe Fwd r lokveivregd otphme |
and constheedttdimgotier bi r di nBpubodvievmiesnitsa ftd dghpges tnomvgeera n
outl et were identiffed as being required.

I n the early 1980’ s, a swentdtean Tfhoer Ddrraai inmmaggee Aicmip rwoav
of East Gamrafiinaygaeovigmetreens ul ted in the creation of
Wo r KUsd e  sBtuardnts i,da t A@rdi. | 28 ,whie®&1l)providedapsptroxm mdrt

153-hg6tafrestri buting skfebgu@geNar ea

The Thunder bi ridn cdDiruad enda gteh eNoaxkteonsmi dtheofoattl|l &€i di &
Road 3 downstmé®&msbot hiwest half of Lot 7, Conces.
tile drain is mipprlowngtbhsEdl g 4B36s ranging from 300C¢C
Dufferin County Road 3 to 450mm démamerntseautah wetshte hoa
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ncession 13, Towhehf pcefotasflowas gt a malacbanvvee ytsh
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nc

e
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essitbe LBtind ted on Lot 6, Concession 12.

r existing condShtteantsa,r esp mrfoxihma tperloyp osied dMapt wi
conveyed via the Thunder biprdo pDoasad ch aMaer sWoirlklse

sprfoxi matel)y sdh.e2e fthH @eawvts a mevée r € a o d tbheBBaouwer [
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h S ufbodovit \hir © iu @ m t he existing Thunderbird Subdi
derbird Drainage Works.

opy of both the ThderdBtuddts JdddBtrAdpdrd 4 g & & WoBrtr o Iw)e r
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3.SERVI CI NGRBEOPORTONS

Through discussion wifTbwRshipBtihgs hder &y AGsouap atk
Subdivision) and Thomasfield Homes (Marsville Nort
Enginkeéemittopgdprepairndgpasioer Report to address the re:
Towns hasp &@fh rBfr axdaa tCeffic iOaclt oPbleaFrh @2 6 pu2pO6Se of the S

wako investigate, revi ewaamnsdeawaggnefi rsme rtvhifeo irnagt tear p pamaoda
t hMar svribl#lonmndary in the Township of East Garafrax
The Servicing Options Rsepoiopfiagsansi ders the foll owi
e Ful |l Munici pal Services

e Communal Services

e I ndividual Private Services

e Partal Services

Full Munici pal Services is not a viable servicingj

services and the prohibitve cost based on the ach

Communal Services are not a viabl e due to t he
responsibility/liability agreements whi ch i s t he
prohibitve cost based omvadabl abloenmboa!| deasivtygen
Marsville South and Marsville Estates Subdivision
I ndi vidual Private Services are not viable due t
install aton of 200 or more additonal individual [
t hat individustemsyi aneéetbeptal §ymeans available
Marsville Urban Boundary.
Par tial Services consisting of individual private s
with fire protection is a viable and achievable ser
approach comwlinmged the folll
a)Us iPnagr tial Services consi sting wift hi ntdeirvtiadauyadl t apera
expanded municipal potabl eamvadberombsygat emndi b bhfi
option for full buil dout within the Marsvill e
b)Under ei ther t he Ful/l Construction or Phased C
system with fir e reservoirs, t he fire protect
Conservation and Parks anKHoOnthe i Ma BwuvilldliewmgNCrotc
Marsville Estates Subdivisions, t he Phased C
system with fire reservoirs i s t he most econom
t he MaUrsbwinlulna ar vy.
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c)Using Par tial Services consistvng hoftertidayd daeh
expanded muni ci pal potabl ei swaahcerrs i sdyesrteedm awni tehc
achievable servicing option for the buil dout w
and fire protection perspective.

d)Under ei ther t he Ful/l Construction or Phased C

system with fire hydr antdgestrheeo tfi rteh ep r Mit reicstitorny p
Conservation and Parks criteria.

For t he Marsville North, Marsville South and Ma r
expanded munici pal potabl ei swanmetre csoynsotmé m awi tohr farce
optidme i nvestigadf nPtaaretida |r eSveirevmiecceosmneepnedrsba k ho wi ng:

a)The recommended fanrwi dVialrgbhBingpedaa gh i s t he use
consisting of i nwii tvh dtuead ti garnjdv tartne aetwrepdainsd e d muni c
system with fire reservoirs.

b)For the Marsville North, Marsvithe Soathf abhart
consisting of i ndividualpaptiaV a tc @onfs d¢apnm cetixopnas nt de emds
potable water system with fire reservoirs is t|

viable servicing approach.

c)l t is recommended that t heagTuoawnasnhtiepe do fc oEsats tr eGeca
for the construction of the balance of an expal
full buil dout o f t he Marsvill e Ur ban Boundar

expanded muniscuipppal ly waytset e m.

At the Special Electronic Meeting of Counci l hel d
Garafraxa passed the following resoluton with res

Be it resolhleerde btgheaitv ecso utnhcei IGM Bl ue Pl an Engi ne
Report dated November 12, 2021 (revised);

AND FURTHER THAT Council hereby receives t he
November 18, 2021 in response to the above noc
Options Report, arnedc oamonre maaartitodnis the dt hwi tshi n t he E
Report;

AND THAT the Township Devel opment Review Team
CARRI ED

Detailed oefirmwtiamdofc the preferred servicing ap
South Subdivision requires the commencement o f a
Township of Eamme nGcaegme mrta xa f the Municiopal Cl ass
Township of East Garafraxa and the developers for

PAG S8



WE

4

luel

FUNCT | GINRAMLI ®RE NGR T

an MARSVNeRTEHMARS VBAWTBUBDI VI SI1 ONS
ENGINEERING GMBR LZ401/4318 BKH2000 4
REVI NevE MRRER 2 4

.PROPOSED DEVELOPMENT CONDITI ONS

Drafts®fl assubdi vision

The Draft Pl an of SO P dui@vios e ohi purereoaNed d)y il |l ustra
the Marsville North SubdivisioB0 Tlegdebdstd @étatnal
one (1) park bl ock, mwoaged mneaBD ma e pffidary st or mwat er
TheafD Pl an of S ub dGiSvPi sGirscor e p FeSgar etNbbey rpteposed | o
t he MaSrotuhi ISludbdi vi si on. The Dra®lsPRingheofdefabtiedi s

one (1) twa k( &bftdrc ks, t or mwatenad mahmgwimndvea.yr i g ht
Propos eocdHWaRy ghlti gnment

The Marsville North Subdivision includes tehxei setixntge
Thunderbird $wmbdieyi sainan tthe X tension of Grexn ¢ tidhrge
Thunderbird Subdivision to the extension of Maple
with a minimum grade of 0.5% to a maxi mum grade o
The MaSrosustivhbldé vi s iaccrc etss&lsune sand Duffer i fih dwanyg HtlRO

o

eonstructed with a minimum grade of 6B % to bem
ori hhernal roadways.

r opos eoHWaRy gasrteocstsio n

T
C

he 2ObrainpHvtagr essesc iopnopédoedbhevi lS ueb dliopritehé o hi6f)ur e
onsapstthe foll owing:

e Two 4(.nNi de as pfharl tvdhinees!l ar travel,

e Conccetlk and gutter along both sides of the roc:
e Municipal storm sewer 1.5m off the centreline
o 150mm di ameserwsapgediinn | felatres t o letodj thabcaktiedbds a ¢
both sides a@afndthe roadway,

e The required streetlightng and utilites.
he 20m +sodvraxl eseiscgthgtm oposed for the Marsville Sout
onapstithe foll owing:
e Two (2Wwide3dmphaltt |l anes for wvehicular travel,
e 1. 5m asphaltt pathway along one side of the ro:
e¢ Roadside ditches with 3.5:1 side sl opes, 1. 1m
wrapped in filter c¢cloth with a clearstone j acke
e 450mm di ameter ( mi ni mum) driveway culverts
e The required streetlightng and utilites.
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DRAFT PLAN
‘ OF SUBDIVISION

EXISTING AGRICULTURAL
| | EAST HALF OF LOT 6
CONCESSION 13
I TOWNSHIP OF EAST GARAFRAXA
COUNTY OF DUFFERIN

| N
N N
w3E 16°00" Sazagen
| EXISTING
Block 32 2 Sock AGRICULTURAL
Stormwater 5 | o3nReseve . |
Management - 6 H
091ha 7 8 9 10 T 12 13 14 15 16 17 [
3 36.00 36.00 6.00 36.00 36.00 36.00 36.00 36,00 40.17 |
Block 33 ol LAND USE SCHEDULE
N Siormwater £
S Varagoment MAPLE STREET ) g DESCRIPTION LOTS/BLKS. UNITS AREA (ha)
N | s
— - » Single Detached Residential 1-30 30 6.58
00 54,01 34.0 .00 3439 » 314 37.00 26.78 ~t | Park / Municipal Water System 31 063
b w h g | Stormwater Management 32-33 0.99
5 0.3m Reserve 34-35 0.00
23 22 Roads 1.52
1| 24 21 20 a Block31 19 18 TOTAL 30 972
b Z Park / Municipal Water System |
> o @ 0.63ha &
3 2 5 b » o o josk |
3 g 3 o g 2| | o esane
T S 5 8 o 3 20.0m E Ao |
| | | ‘
|
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DATE
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Proposed Sanitary Servicing

Th e Mar sviahide MB o s tShul bl dei swsiiosluiltohnb e s er vi ced wi sbptiad

S
t

y s tteomspr ovi de sewage Theatoméewttandnsdi § posalpdtc S
reat ment prior to dbeehbBrgeaeree Nbe @i t podd8l fbedrc

bed | ocatons.

Proposed Water Servicing

Water suppl y baontdh es eMavri scveisld|fdela M ¢ wStiuhblde swlicliultohb e pr ov

t

heex pansi on onfuntitced paxXi savhntgeer sy héeeMar svi |l |MunWactiepra

Cl amwi rEonment a.l Assessment

The me swiactdeermand for the expansion of the existing

C

alcul ated based on the following criteria:

Tabl e NPr.oplosed Water Demand

Marsvil )
. . Marsvil|l
Criteria North . . |Reference
) JSubdi vi g
Subdi vi
Resi dential
30 91 Per Draft Pl an of Sub

Dwel |l i ngs

Popul ation (96 peofg29beopl gUsing 3.2 people/dwsd

Average Dg

Demand 43,200 1130, 8p0al450 L/capita/day

; . 3.6 per MECP Design
Ma xi mum Dg
5,L5/2d047 1, 828alwater Systems

[E
(21

Demand

5.4 per MECP Design

Peak Day 233, 280707,L1/3d0a
Water Systems

T
e

hevatckirstrsbhbastiemMaons NODhSRwbbdi wiikricolmtl B8 mm di ameter w
xtentledg the i wteéhnahdi oadwaoy esaefrhvvibdodt .1 beexdtneahlessi o

of a 150mm di ameter water mat tnheaxli csntign gMawpdtrea mSuta riCemeets

o v w

om0 -

nd to tvaeet erxmMatipnlge nStreet wi Sbbdifrdhme i Dhhoamideg bo fr dt
ystemire hydrants will be provided al odgotwed er50
i stri butbhMasryssvtielm e mMNiowrdtsShutbddmidl i s i ons .

hwatcirstrsphbatiem for t he Ma rwivilidlcllaeu dlS500untnh  dSi uabndei tveirs
|l ong the i nternal roadway wi tThh wisn di viihdeul dulkednes € 0o m i
50mm di ameter Wwaltienremaainnd tDou ffterei n13C ounty Road 3 f
he expanded muni ci ppasl pveaet eprr affeeplew ti hges fMummm c i p a
nvironmental Assess ment process. Fire hydrants
ushing of the water distribution system in the Ma
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e The need to cons ipdaetrh sa latned nomutel edtrsa i fnmarges t or mwe
l ands to the south of Du ffe rwant eCro uflnotw rRaotaeds 3a ntc
directed and thaveyiedtnhgpgrdDhghderbird Subdivisi

To address the abovbBbrafimFkekdndbdanwndsheadlla y s v hthlass No
prova d@hde ct areubkoak & omsatncargnefweetnatl ohg Owibtek tare bl o
astor mmahaepgememveyancec anvaengnoed h et otwhaet esrtfoflrorms t he e x
Thunderbird Subdivision and other tUpsitdiebtynhe afnudlsl
design storm evendess i(g2n5 sntnoatmed elivde0n tyReeagri o n a |l Stor m.

The Draft Pl an of SulbdtuviSuimdipfriosviiddisdade dda a s @ i bl ec k

stor mwater ma nfaogre mtemea ffuwlcli lidaryge of design storm
event) and thitheReopgiopmwale dfatniagm.meantterf aci | i ty is proc
and divert the storm runoff from the |l ands to the
existing Thunderthh e dp Seuxbtalei rvsdi soino no ft ot he new branch
Wor Rsegion umeebDr ai nage Act has been fil ed Tfhourn diempbric

r
Dr aigWor k s .

The stor mwat dra cahsin ldilg elme nd e s i grneeduqtuaeldd rt oyv iached tqhuea n &
me et thesetaoandrenndt for the Township of East Garafr
Conservaton Authority.

Further detail s and discussion related toSacttomrsto

Dr ai Maugd mprovements

The Thunder bi ridshDeegio hagea Wb hbpgreo pooustelde tMafrosrv i |tl hee No
proposed MarsvilleheSoexihs tSnugbdThusdemnbi r duenkdii bndigin g
agricludddoscalt edotohtbhe Dufferin County Road 3.

Devel opment of & htéehMearsvvillllee SHwitthh Siurbdvicetdlesrav csmts @ r n
anrdunwdfl stnoe rtenceei vi.ng outl et

The existing Thund,erwhirdh Doa@n sniasgtes Wofr kbot h til e dr a
was designed as an agricultuaa@adomdmadant e@ ntdh e oxedd int
rungdfnerated from the devebdogmdbats sfulblidéésS &d kv i | |

Apetithams beemddét eBBhe Drainage Acwhfoh rtapfoagsdesdine
storm sewer system routed parall el t o t hTeh ee xTioswtinns gh
has retained a Drainage Engineer per t he Drainag
desiTgnprovide sufficient capacity to accommodate an
Noratnhd Mar s Biulblde swuSos utthhe r ecei vi ng outl et, the folll
may be considered, h oiwepreav ¢ heh tismade dpon giknighi inteye &
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e Adedicated sbdtobm deweégned tapapacbvyddeosuaufliovenrn:
st owamm Bowrates and tvel uMerss vimdm M&Nogsxthlubdi VSiosui
stor mwater frmaceidglgietime stw ffici ent outl et .

e Adedi cated st otrbme sienwsetra Islyesd epmar al | el teaf rtohne tehxe
centre of sout hwes't half of Lot Top €Ebecousil e

pr
| e

o >
o = Qo

o o — -
X O O =T

[ ]
-+
>

h
n

o o —

n

oposed MaBbubidi ke siNowdher maoniblgipmeaxi ©d Denl vy
ngth).

edicated stormteoewdr wranch odrcadiipteaiacte, flawsnveg
omMarmevill e South Subdivisibam shersmewatlkrofmab
ad 3 ag@wiumting hThubnddiefrabsiprodmx i matehgt BF5m i n

e existing ¢til e drain wil/|l be maintained from
wns hip of East Garafraxa to the south | imit
nveyamaohee Thunderbird Subdi vision and t o s e
i sting farm field tle drain systems.

portion of the existing tile ,drwhiinc hf rcoustrhehnetulgyh
e | i mMarss wifl Iteh eNo r wh I|-r$auubtee dr ietsh roonu g hb atsheed deenv e

nt er nroafda yr iagnhdt | o ts ul badyioVuhts sfoowi Itlhebe maidrtaiimaege

@pen (dir.ad.n dr piomaigpen oift cthh)e Thunavet bhisbaetsdeadi
sthe conveyance <capacity and to ensaugrrei ctuh attu
d uwrebveen ojp me nt otnov eay esdu ffici ent outl et .

A concleapytouuwatl f or t h eo wptrilorpgorsoevsle mieanate n b g e nF ii ¢ U nilesdt Mah t e

Fi gurlesT

Further

Ne.design wil.| be finalized by the Drainage |

details andrdi anages bahtblheakvled thpedeony mredivieifd e d i
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5.% or mwater Management Design Criteria
The studieguipgelioiees uaed to devel op the stor mwat
and SSawwtdhisamirei as f ol | ows:

1. The Stor mwater Management Practices Pl anning ar

2.Stormwater Management Pl anning and Design Man.

3. The I nterim Stormwater Quality Control Gui del: i

4 . The Stor mwater Quality Best Management Practice

5. The MTO Drainage Management Technical Guidel ir

6. The Ontario Urban Drainage Design Guidelines,

The stor mwater management denMa g 9 @ uShubbedri byai afroern aMa r
foll ows:

1. Posdevel opment r uno fMagresnvei rl al tee dN dfrst ohhmo St uhbed i@ \ttie-dm & @ d
site stormwater , mfowagedarmentf ufldcirlaintgye of -ydeeasri g |
desi gn s ttoor mt heev eatahgea cd & d/i coaft e d storm sewer Sy ¢
drainage outl et i mprovements for theh@hahdewd
rel ease rate from the Marsville North69mmdi vi
di amet r 9 Bo@nbY ss efweerr t he f ul | range of design

2. Posdevel opment runoff genatrht®dbdirvwimsitbhe Marsoilb
site stormwater management facility, fowethe
desi gn s ttoor nt heev ecnatp)b,a i mys ewertt hpgr op os efdo ra st hteh ep «
The storwi |slewderrain i nto t he We s t Watershed C
Thunderbird DrainageTHor&bk| d wd mlse dr dill @a sder arn ant)
Subdivisiomasdagemenat efacility to the B8mbs mmond
therffagk of design storm events.

3.Ensure t hamajsoufissiysidtel ey the antici pated flow rat
generated during the Regional Stor m.

4 .Provinhheenced (80% TSS) guality control treat me
anMarsyouStuekbdisyi proor to discharge from the si

5.Maj or storm flows exceeding the capacity of t h
overland to a suffici ent outl et .

6 .Enstthe flow conveyance capacity of the open dr:
provide suffici ent capacity to convey the flowr at
(agricul tural and urban) to a suffici ent outl et .

The Fergus Shand Dparne sreanitnefda liln ptahrea nbettoerrmswat er Ma n
Wellington (EIl ora,Gr6apemdatddwelrpeg uks)eOd w2 2gdener at
data -hour addration rainfall event f-geaTthhee 2fSurhrh srtaoni
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a -h2our duration is also iThhkd u@tidc avg d hsitnortrh ep aradbrhest ¢
rainfall for each storm are as foll ows:

Tabl & NFoer gus S hCahnidc aDkaom St or m Par ameters

Parame¢ 25 mm 2 Ye, 5 Ye, 10 Ye 25ea| 50 Ye 100 VY

a = 367.0 414.8 544. 7 627.3 746.(0¢Q 820.3 901. (

b = 5.00/ 0.02¢( 0.02 0.01 0.08 0.01 0.014

c = 0.0D 0.638 06 86 0.638 069 2 0691 0692

ro = 03914 0.37 0.37 0.37 0. 37 0. 37 0. 37

td = 120.( 240.( 240. 240. 240. 240. 240.
Rainf

dept h 24.9¢Y 39.5( 50. 7 58.1 67. 2 74 .3 81. 2
The Horton infiltraton method was used in the MID

foll owi ngB3wEalkl aasad. according to the MTO DBrGi Saigle
Cl assification (aDse siitg nwaCsh airntt elr.plo3l)ated .bet ween t he

Tabl & NMI.LDUSHS rton | nfiltraton Parameters
Parameter |l mpervioy Pervi ou|
Maxi mum | nfil tn 0.0 12.50
Mi ni mum | nfil tf 0.0 5.0
Lag Constan 0.0 0. 25
Depression St 1.5 5.0

The Hurricane Haaznedl af eRbelg0i densail g 16 tsoardmg G ICSv an tswewriietb hu t

also wutilized to model the functon of the stor mwa
Regional Storm rainfaldl ddibsetl oiwbution i s presented
Tabl & NRoe.gi onal Storm Rainfall Distribution (0. Reg
Tim 60 120/ 180 240/ 300, 360 420 480 540, 600
(mil 2 012.0]2.0]2.0]2.0]2.0]2.012.0]2.012.0]
600 2.0]2.012.042.0}]2.072.0712.012.0]12.0172.0]
120/ 2.0}2.0]2.072.012.0]]2.0712.072.012.0]2.0]
180/ 2.072.0]2.072.012.0]2.0]1]6.0(4.0(06.0013.0
240{17.013.023.013.013.053.038.013.0Dbepth =
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.rdevel opment Condi tions

ThB5-hégdctare Study Area pidevxeoempepanmsdeidti oonf wahsreetes h(e3d)r

s i

xt{ @)@gnckevel opmendr cxiomag & @aammadac h snb awng urled M . descri

bel ow:

We sWwat er s hed ACraetac h ment

Catchimetht( 10. 32%4 hemptareopapontion of the existing | a
o f Dufferin County Road 3. Runoff generated from
1050mm di ameter culRead 3nt Dutffree i Mh Crodienrtlyi rd Dr ai
Catchm2ht( 9. 94 hectamreprn etsihadéx ti sagge g wiuvo d sojcalt elda t bs t
of Duffer in County Road 3. Runoff generated from
di ameter culvert onhoDufferThuCdenhiyr ®oBdaiBdnage Wor
Catchimtht( 15. 53% hempetareogs pnts the existing agricu
side of Dufferi n gCeonuenrtayt eRdb afdr dm Rautncohffme nt Th3a® dies bd
Drainage Works.

CentWaadaler s hed ACraetac hment

Catchmked6thect 8% eismpe)repoags ent sagtrhiec velxtliwrdianltgelda nt s t
of Dufferin County Road 3. Runoff generated from Ca
di ameter cul vert on Duffer i n Country Road 3, ul t
Subdi vi sTihounn dtdorr ktiihmedh gz e Wor k s
Catchmen8 22t a¥% iSmper epoas pgnts a portion of the ex
of Dufferin Country fRrooamd C3a.t cRhumeonfft g2e2nle rsahteeedtf | o ws 0\
di ameter D wfferi n Goauntry Road th,roufgtimathel ye xd isstim
Subdi vi sTihounn dtedorr ktiihmedh gz e Wor k s

Catchneth.tB 6ct 85% si,mp errevpiroeusse/xi s tihlger esi dential, con
| anldosc ateds oautt hiwk e t corner o f DL 3 eir.iReu n 6 §u Eteyn e R @ & ¢
Catchment 230 sheetfl ows overland to the existng
ul tmately discharging through the existng Thunder
Catchment 240 3(%7.i92p e hreedptoaersdeenxtiss titnlge T hunde Rbhino &f S
generated from Catchmeaddi2thedh eiss, a csounbrvdbryaeidn by wailgd s t
Marsville North Subdivisiohhdunmrdodrshiimd gemaWel ks di sc
Catchmenrnt 6835 thd¥t ampe  yreipateskeat wesot Eophy B@r stvhiel | e |
Subdi.Runiodfn generated from Catchmenaptibe@dshedtitcows:s
Thunderbird Drainage .Works to the existing outl et

PAGHd 6
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Catchment 260 0f)12mPpeér thiea dtahfer sesx g sitianlgd ndiy allocated t
of Mahres vill e NoRunho f§ ugbedni evriastieodn .f rom Catchment 260
and conveyed by the Thunderbird Drainage Works to

Catchmeat (14. 960% hiempearrweipglieskat exnigsticng bnhdsali mmedi
upstream of the open drain (i.ce. drainage ditch)
from Catchment 270 sheetfl ows overl and and is capt
the existing outl et.

EaWaters hed ACraetac hment

Catchmedato. BecoOt a(r e s , 51%e g rmpsea wti socudssirae recxiiasltingnd agr
|l ocatesdowtthe het corner of D b ff eReui.nno fiC oguennteyr aRtoeadd f3r oan
sheetfl ows overlraomd stiod etrlh34 i mxdiebstimgt el vy s heetftiEwi ng
of the Brouwe.r Drainage Works

Catchment 320 35% . i06p ehreaxptrarssegdsn,t s r ¢ hied eerxtiasltingn d agt
|l ocatemMormthedoet corner Bfabddff#Riinmo fC guemteyr aRceadd f r o n
sheetfl ows oeeibéng toathkddaeudédiimactheelsy osnh ele3tf| ocwd n g
of the Brouwe.r Drainage Works

Catchment 330 35% .i7n5p ehrevg toausse)s t sr etshied eenxtiiaslti nlga @ B"'s f r
Li Renoff generated from Catchment 330 is conveyed
Cof the Brouwer Drainage Works.

Catchment 340 35%9 .i9mp ehreaxp trasakssegdsn,t b a n d | ocated the e ¢
Subdivision. Runoff generated from Catchment 340
ul tmately sheetfl owing overland to the Branch C of

Catchimeht(1. 26% hiempamreisges Fnt sagtrhiec uelxtli usrdiamiig elddh ®d = a
oYf'L itrhaen dlfB8 generated from Catchment 350 is C
tfl ow to Branch C of the Brouwer Drainage Work

v n
5 -
o

@ @

(9]
Q
-~
(2]

h ment 360 2%4i mpe heipdmskagst eomltiyonp Bdr stvhiel | e |
Subdi Runiodfn generated from Catchment 360 sheetfl ows
Wo r.k s

A summary of the MI hOS&lpahametenstcbhsmedtsoare as

Tabl & NMI.DUSS CatchmeRtDRePwalaanepments Condi tions

Percen
Catchm Ar ea ] Sl ope FIl ow L en
Il mpervi ¢

We s t Watershed
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Catchm Ar ea ImPpeerrcveinc Sl ope FIl ow L en
110 10. 3 2 1.40 275
120 9.94 5 1. 75 174
130 15.5 3 1.60 1938
Central Watershed
210 36 6 3 0. 75 18
220 1 8.6 3 1.50 351
230 2.86 35 1.50 45
240 7. 92 35 1.00 7 6
250 5.68 0 1.00 140
260 12.0 0 1.00 287
270 14.9 0 1.00 307
East Watershed
310 20. 3 5 1.00 323
320 5.06 35 1.00 89
330 0.75 35 0.50 50
340 1.91 35 0.50 100
350 1.26 5 1. 25 93
360 4. 05 2 1.50 296
5.Buting
The hydrologic model MI DUSS was us etdo otuot Bcortvebhaet e t h
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Y [B8EPlan

ENGINEERING

Tabl és Nmmar i zes t he peakgeflnoew artaetdeisk fadppdndevhoele  me sme nd r ac iommadtg ethanmeenat s .

Tabl & NPOR-BEVELOPMENT EPONDK TREIONW Rates and Vol umes

. 10Year
25 mm 2Year 5Year l1&ear 2% ear 5&ear 10YVear Regiona SCS-h(r24
Catchment | ::ezVolu :szolu :T?)VoluPeak Vol u[{Peak Vol u|Peak Vol u|(Peak Vol u(Peak Vol ugPeak Vol ur
(& s (™ (& s (™ (& s (M (fds) (M (ds) (M (ds) (M (fds) (M (fds) (M (fds) (M
West Watershed C
110 0.0 48.]1]0.0 78.(10.0] 475) 0.24 1,10 0.46|2, 02 0615 2 744 0.9%A 3,44 1.04 15, 4 0.54 2, 08
120 0.0/1126/0.1| 187)0.1| 589, 0.32/1,19| 0.62(2,07| 0788| 2, 771 0.7% 3,43 1.07/, 15,0 0.67 2,17
1050 Dia. Culve|lO. 1| 164)0. 1| 265,0. 2|1, 06| 0. 532, 29 1. 00| 4, 09 1.30/ 5, 51 1.65 6, 88 2. 11 30, 5 1. 16| 4, 25
130 0.0|{1109/0.1y177)0.1| 783) 0.46/1, 72 0.85/3, 10/ 1.13| 4,19 1465| 5, 24 l1666| 23, 4 0.99| 3, 22
West Watershed qO0.1( 274)0.2| 442 ,/0.4(1, 84 0.99(4, 02 1.85/7, 19| 2442| 9,71 3112(12,1] 3783| 54,01 2.16| 7, 47
Central Watershed C:
210 0.D| 25.|0.29| 41.|0.4H4| 183) 0.09 405. 0202| 729. 0.638 985. 0 .43 1,231 0391 5503. 0.35 756 .
220 0.®( 132)J0.9(214)J0.70/ 949 0402|2090 07D | 3759 1.01f 5, 07 1256 6352 1806| 28, 29 0.8& 3900.
230 0.4T7| 230/0.47| 37203383 544, 0.04 739. 0495| 995. 0548 1,197 064 1 1388 0.03% 5,18 0.7 1138.

1200mm di a. C
County Road

240 0.
North End of Ex
Subdivision (vi

250 0o.0( 0.0/0.0 0.0/0.0[ 208, 0.18 549, 0.35/1, 05 0445| 1, 44 0.5% 1, 83 0e15| 8, 30 0.38 1,07

Outl et Location |
North SubdiV

o
N
R
W
00

033 | 628 . 0471 | 1687 . 068 323 5. 0. 89| 54814 131 8 7262 164 0 8,74 . 248 0 38,814 111 8 579 5.

N
o))
o
0]
o
(o))
=
o
I
o
0]
'_\

54 0.99| 2, 04 1.2002, 74 1376| 3, 288 1546 3, 82 0804 14,5@& 0.92| 3,17

0. 6|1,030.P|1,&.7/130(3,3D.|] 1.8 |5,85. 1.72 8226 2.8210506. 2706|129 7. 3 .83 53%,64 1.%5 8,79 .

0.6|1,030.8(1,&.71.383|3,9%3 1.59 5,3&. 2.7 9,735 . 2.881199. 2298 | 14,25 389 9 61, 84 1888| 104 23.

260 0.0/ 0.0[0.0 O.0/{0.0| 442) 0.25/1,16| 0.48/2, 23| 0649| 3,07 0805| 3, 89 1151 17,6 0.57, 2, 27

270 0.0(f 0.0/,0.0 0.0/{0.1|54®») 0.30(1, 44 0.57/,2,77| 0766 3, 81 0.7%8 4, 82 1406 21,83 0.67 2, 82
Central Water s

Areas 0.6|1,030.9(1,&71.18|4,34. 1.3% 854. 240 (1283, 3.64 (1898. 4383 | 238,40 6455 (10324 2 .63 15839.
Total Combbne

Thunder bfWadstOr{0.28(1,1B.| 118 |2,2D. 1623 [ 6279 . 2371 |12473.) 4415 (21482, 5768 |28&%,11 7.9 (3%,65| 1®38|153%42 5031 25,17
Central Wat e
East Watershed C

310 0.1(238)0.1(385)J0.2|1, 21 O0.43/,2,44 0.78/4, 25 1.01 5, 67 1308 7, 04 1918 31,1 0.88| 4, 46

320 0.2(414)0.3(670]J]0.5| 989) 0.611, 31 0. 74,1, 76| 0849 2 114 0952| 2, 44 0516| 9, 32 0.58 2,02

525 Cduilav.cer t at|{O0. 3| 652 (0. 5|1, 05 0.7|2, 19 O0.94/3, 76/ 1.226, 01 1.42,7, 79 1.63 9, 49 2.43 40, 44 1. 07| 6, 48

330 0.0( 62.|]0.0f 99.|]0.0| 145} 0.09) 193, 0.11 258. 0.3 311. 0408 361. 0o.®7, 1, 37 0. 08 300.

340 0.1, 156/0.1| 252)0.2| 372) 0.23] 495, 0.28 666. 0315 801. 0349 931. 098 3,60 0.20 762.
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10Year
25 2-Y 5-Y 1o 2 5 5o 1 0-¥ R i
mm ear ear ear ear ear ear egiona SCS-h(rd4a
Catchment |
:fz Vol u :fz Vol u :Ti Vol u/lPeak Vol u|Peak Vol u[({Peak Vol u|Peak Vol u|({Peak Vol unPeak Vol ui
M s M s M s M s i s A s
(ﬁ;{s(ﬁ) (ﬁ;{s(ﬁ) (ﬁ;{s(ﬁ) ( ) (@ ( ) (M ( ) (M ( )| ( ( ) (M ( ) (M

Northeast of Ex
Subdivisio

350 0.0 14.]1]0.0 23.]10.0 7 4 . 0. 05| 151. 0. 10| 262. 0.28 350. 0.58 4 35, 0 .37 1, 88 0.10 275.
Downs t r5e2a5m doifa .
13 Line

360 0.0 19.]0.0/30.¢0.0( 185} 0.09, 430., 0.18 788. 0233| 1, 07 0306 1, 34 404 6, 03 0.20 813.
Tot al to Brouwerf0.5(/ 903,0.8(14621.0(2,97 1.345, 03 1.747, 98 2.03/(10,37 2337|12,56| 3.24/53,37 1.44 8, 64

o.5,870,)0.7(1, 401.02, 71 1. 264, 45 1.60 6, 93 1.85 8, 90 2.11110,73y 2.700 45,453 1.25| 7,55

0.5, 88407741, 43(1.0(2, 79 1.294, 60 1.66|7, 20 1.93 9,25 2.21(11,2) 2.84 47,33 1.32|, 7, 82

©
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5.%f0ormwater Management Approach

The stormwatamppmonmnahe heont talndda Ma & o USiH ulebl dei siNiosridohff t r e a
train” using | ot loepviepl e, ntaonnavgeeynaennatk opargadcwtiechelds t he p
outilmpgrovements to the T, hanpgdeobidd Dhei nagaei Wedksg
treatfromnnoff genearhaet edde vferl onpp me nt . The stor mwater m &
NoratniMda r s ¥ © UStueb disviiss des i gned to convey and attenuat
egnt s, up t o anyde airn cd eusdiignng stthoer M.0 0
Lot Level Control s
Stor mwater management practces recommended for pr
a) Rear Yard Swales
T h gratdengebbdenwal | ThenshagurG@anafraxa stand
the rear | ot swal es wil|l be maximized to wutili:
settl ing and filTot rpartioormo toef irnufinlotffrration on the | ots
that the average depth of graded topsoil be 30
b) Foundation Drainage
Foundaton deapnagedmg | Hympghatpengroposed storn
t he r ofacdrwacyocsnt vbehgea asctecer mwat er ma B éng @ rheen tMafra ovii Il il &
South Su,bdulvtinaitoenlsy di s cihmaprrgdinegd de rrbeicrtd yD rtaoi ntahg
Conveyance Controls
Conveyance control asnfdars § é leStuddadri swirigli l@es: Nfoorltlho ws

e Munici pal stormr s gombeaspsf wtheri aubidievi si on l and
stor mwetredisep escttiovremwa t er freaceialgietmenthe MaMaviebi &l
South Subdivisions.

e Stormwater managementto ccoonnvveewd mesctewm rfEmh B Thloumrd & ehreb i
Subdivision to the Moosmwdtll er Noeactidigistmybmt vi si o

Enod#i pe Controls

The -oefnidpe ¢ ontMaorlssviflaimdddaheemtouStueb d iswiidilommonsi st of
managefMmaaoiwliitty ah dev.el Dlpeme st or mwa tfearceisina di@a g ie gne en d
attenuate thetedageflewated from the devel opment ar
(25mm yeatO@design storm evertd)i cpniedr stucdp dhd p @ bwved g
part of the drainage buwundetbi mer Bvcalinoesaegds i Eilder kndc e e

(80% TSS) water gual ity contrebchrhebftsmeonrtmwaitlelr an
facility
Thunderbird Drainage Work | mprovements and Al Il owa
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The Thunder bi rids hDer aliengaagle dWoariknsa ge out lheMarfo%oilptep
Subdisyi ¢sihen exi sting Thunderbird Subdivision and ¢
Dufferin County Road 3.

an MARSVNeRTEHMARS VBAWTBUBDI VI SI1 ONS

Devel opment of &#hd Mar s WNiulblde swllicgldltohi n cwaetdlsoev rsath@r m
vol stme rtehceei vi.ng outl et

The existing Thund,ervwhiradh Daan sniasgtes Wofr klsot h til e dr a
was designed as an agricultuaa@adomdmad ant e ntdh e oadd int
rungdfnerated from the devebdogmMats difulbidédéswS &ld ohv i | |

Basend the criteria used to desiaglnl otwhaeb | Teh urned eerabsier d
til e dr aiMarfsrvoim lteh eNo ratnhdsS6euwtssd i vaVnstito nNireevw aetaloet Y B &

the standard 24 tofdB thhars dormrmwateavann iencagemeonb | €
theoncerns i dentifieean stthlrtoautgchn tphreo cpe ses rel ated to ir
mi igated through the use of the existing Thunderbi

To provide suffici ent capacity to accommodate and ¢
Noratnhd Mar s \Wiulblde swtSos litthhe r ecei vi ng outl et, the folll
propbsfedgulrendloFi dkre No.

e Construct a paral l el sle ffict catpad i s yortm sowmerey
st owamm Bowrates and vol umes fnadm Mehev Mab & iviSilodui
stor mwater mastaogamesmntficiemd outl et .

e The parall el dedi cated 7s5thomr ndissemveadrer wisltlor mo s s
approxi mamferlogom 7t he opedb6b adhmdinamet er storm s ey
approxil@attel yt he Ma rSsuvbidlilvet eN aowtah e r manaog esmernvti
Marsville North Subdivision

e At jtilhrecptiooianft Z5wem di ameter st obr7/mims elweamedmred ttoh o r
the Marsvill e, B@&rmmdhi aSnuebtdeirvn ssieowne r wi | | be&sd @xte
m in a westemldyi rdict e cfliobwia rtfsoova rh | e South Subdi
manageme nrto uptionndda hsdeeu t h of Dufferin County Road
Thunderbird Subdivision.

L]
—

he all owable release rate from the Marsville
3mm di asmtedrem O2®Wef§drs the full range of desig

[e)]

o Thaell owable reheaMarsat ¢ | fes Smmumba S ab disacrt abgi etnyeen
2mm di ameter exttemmedaweoret heflows away from th
ubdi vd390imy rf oirs t he f ul | range of design storm

wnw n

e Upgr adleowt ke nvaepyaachnictey cof the open drain portion
provide s uffici entt hcea pflaocw rtayt eg eannedo awoelgu nfer o m st h e
(@agricul tural and ur ban) to a sufficient outlet.
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Bo stevel opment Condi tions
The -posdel opment conditions of the proposed s ulbdiswid
on our preliminary impervioushess <calcul atons as
Tabl & NPoDevel opment |l mperviousness
Marsvil|Marsvil
Subdivi Subdivi .
Proposed L a - — As sumptions
Il mpervi (Il mper vi
( ha) ( ha)
Resi dential 1.33 3.91 Assumed 20% | ot C
9m of asphal't r oa
Roads 0.809 2. 61 b
and 6m driveway a
Park 0.00 0.00 Assumed as all p e
SWM Bl ock 0. 42 1. 22 Assumed as 50% im
Tot al |l mper 264 77 4
TotalArg&ihate 9.729 28.10
Total Perce Use 35% to haendcanm
. 27% 27 %5 account for any a
|l mpervi ousn ) . )
i mpervi-poudgimess s wa.l
Thle35he8ctare Study Ar eapriese vceolmozponmedndtdi omf wtah ree s hedd)

angdev e n(tlepeons € v e |
catchments arebdluowher

opmendr xiomag & aaacdassh mobmwiF i g
described

We sWat er s hed ACragtac h men't

CatchmeBthkekQ@% (ecismperepoas pnts the

U 7Teh eNo .

e xli sctiantge da gtrd ctu

oft he proposed Mar svRudeeff Sgpeairt éhr aStuebdd i fvricsm o@at ¢ hmen
through the propdahMasrvd elvl esltoSponmedtnatt e r management f a
south of Dufferin County Road 3, prior t o dviestdoh ar |
reli rect flows away from the existing Thunderbird St
Catchmen2t76102@ @ a { e s, 3 5% pirmpemuiso utsh)e l ands | ocat
Countr ywhRiocahd w3i | | be devel oped asRumeff Mpeserni dt ed S
1300 wi | | wiea comnadyiede dittotcthee s p raonpdo sceud!l vsMtaratrssmw d tl e
management facility |l ocated to the south o f D u ff e
di ameter stor mesdwrire eecxtt efnodvesd away from the exi st
Catchment 1400 (9. 94r dhpepreaembs titiiffe agpeculi ous pl I a
of Dufferin @Gountwe sRoad 3t he proposed RMardfv iglelnee r &
CatchmentcdmMtDQuewittd be conveyed via the existing
Road 3 to the Thunderbird Drainage Works.
Catchment 15003% 1mpe9 elhoatsg¢gmes, the existing agricu
side of Dufferdmd Cwaisntt yofRotalde 3proposedRMmofvgeéher &
Catchmentc oln5tOn0u ewitloo be conveyed overland to the T
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atchmentiOhedxa® Bfek . mper epoatshhkentrsear yards of propos
out hwe st corner of the Marsville South Subdivisi
heetfl ow uncontroll ed towards the wetl and south o
entWaadaler shed Ceastc hment Ar

C

a

tchmentdh2elcx050rfelsi, mp errevp roeuss e o ttesr mt hpeo r ti o nC ooufn tDyu ffReorai

ri ovta.y Runoff generated from Cat c hln2eOn0t n2nl 0dOi aiwse tdeirr

Dufferi n Country Roadhee,xi ditimgrhdae rgh inrgd t Shushatdnigndwiasttieor
mana g efmecnitl ity for the Marsville North Subdivisio
Catch22odldt (2. 86 hectarepyel3b¥timpberveéevopusiling reside
|l ands |l ocated at t he sout hwest ‘éloirnnee.r Roufn obfu ffgeernie
Catchment 1200 sheetfl ows overland through the pr
management facility | ocated to the south o f D u ff e
di ameter stemnche sdeitveercrtexlows away from the existing
Catchment 2300 (7.92 hepgtasest s 365%e i empiey w.iRgmmmDffun
generated from Catchment 2300 sheetfl ows overlan
management facility.

Catchment3h2edxr(es., 35%pir mmp ewayg oaiidiWMa rcfvittHe North
Runoff generated from Catchment 2400 mwislelwelt dh e@ dVid v e
North Subdivision fadaofFrmivayer management

Catc hme nOt3 6h2edc5t0d5 P& si, mp errevg roeusselnt s t he Marsville No
pond dWvitnlaentoof generated fromcOdtembmendt add5QCowivkle
675mm di ameter storm sewer bypassing the Marsvil
Maj or runoff generated from Catchment t2d5606kbewsiting
Thundée@rbdmd bypassing the Marsville North Subdivi
Catchment 2500 0% 12m@peén vhipacwkso)r @15 S the existing agri
nomwthhf the Marsville North Subdivision. Runoff gei
i s captured ardkicocldmwgederdb ibryd tthreai nage Wor ks to th
Catchment 2600 014 mpPpeEmbipatkm)e as s t he existing agr
upstream of the open drainexiisThnugndeabhage Ddiataoahlg
generated from Catchment 2600 sheetfl ows overl and
Drainage Works to the existing outl et.

EaWadtershed Catchment Areas

Catchment 3000 (20. 36r chpercetsaerretss, t5h%e i empiesrtvn go usg mme
|l ocated at the southeast corner o f Dufferin Count)
3000 sheetfl ows overland to the existingi mpadseédeEka
Branch C of the Brouwer Drainage Works.

CatchmmeeX. (2 ctares, 3)5 %r d prpeesrevnitosu st he | and | ocate
Subdivision. Runoff generated from Catchment 3100
13th Line, ul timately sheetfl owing overland to Br an
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Catc hmemh8B8(he.ctares, 35%¥pirmpenviothp existing resid
Li Renoff generated from Catchment 3200 sheetfl ows o
ul tmately sheetfl owing overland to Branch C of the
Catchmmeodt (5. 0635HKe dtmpreersvpg roaussegf nt s the existing res.i
|l ocated at the northeast cornerRumbffDgffemrirmt @dutt
3300 sheetfl ows overland to the existing roadsi de
Branch C of the Brouwer Drainage Works.
Catchmaophi. 26 h¥citmpesppboes pnts the existing agricot
side of tRendaftgebéenated from Catchment 3400 s he
ditches on 13th Line, ul timately sheetfl owing over|l
A summary of the MIDUSS parameters used to model
Table NMI.DBS:S CatchmeRoOtDRaerdmpment Condi tions
Percen
Catchm Ar ea ] Sl op FIl ow L en
|l mper vi ¢

West Watershed

1100 366 3 0.7 138

1300 2760 35 1.5 60 0

1400 9. 94 5 0.7 174

1500 15.5 3 1.6 198

4000 110 35 7 50
Central Watershed

2100 1.14 50 0.5 51

2200 2. 86 35 1.0 45

2300 7.92 35 1.0 76

2400 9.13 35 1.0 65

2450 0. 36 15 1.0 40

2500 12.0 0 1.0 287

2600 14. 9 0 1.0 307
East Watershed

3000 20. 3 5 1.0 323

3100 2.05 35 0.5 100
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Catchm Ar ea ImPpeerrcveinc Sl ope FIl ow L en
3200 0. 814 35 0.50 50
3300 5.06 35 1.00 89
3400 1.26 5 1.25 93
5.Buting
The hydrologic model MI DUSS was us etdo otuot Bcortvebhaet e t h

Tabl &s Nmmar ieureco nthreod el veedl oppenmetn tflow ratgenaeanat ed ! funm
s eventle epdoesvte | o p me ndr aciomadg e&&i acnaetacsh me n't
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Tabl & NPOQSDTEVELOPMENT €EONOd T OMNISI ed Peak FIl ow Rates and Vol umes

. 10Year

25 mm 2Year 5Year l1&ear 2% ear 5&ear 10YVear Regiona SCS-h(r24

Catchmentpeak Vol u[{Peak Vol ulPeak Vol u :fz Vol ufgPeak Vol u|{Peak Vol uf{Peak Vol u :Til‘: Vol uri :FZ Vol u
s s s s s s

(ds) (M (i s) (M (fds) (M (M s (" (ds) (M (ds) (M (ds) (M (& s ) (M (& s (M

We s t Watershed Catchment Ar eas

1100 0.0D1 25. ¢ 0.29 4 1. 0044 183.|/ 01686 405. 0202 729. 026 8 98 5 . 034 4 1231 0 .93 5503 . 0235 75 6 .
13qM™Marsvil

Subdivis 0.®9( 229%9.1 1.6 3,95%. 2062 5295 | 2482 7,50 . 3079 9,76 . 3522 (117 @®.] 3.6 12,03 2 589 52464 2 .46 | 106 B
1400 0.6 116. 0.0u4 18B8B. 0.65 59 ./ 0. 27/ 1,194 0509 2, 07 0640| 2, 76 0790]| 3, 43 1.02 15,25 0557 2, 17
1500 0 .6® 10B8. 0.8&0f 177, 0.87 788 .| 0463 1, 72( 0856| 3,10 1.13| 4,19 1.46| 5, 24 1666 23,440 99| 3, 22
4000 0 .6D 88.9 0099 14. 73 013 213 .| 0164 284. 020 7 380. 0241 457. 027 7 532.( 0.24 1, 98( 0.81 439.

TotWést Wat| 11514 2559 1731 41 4 6 2504| 7, 06| 3. &1 1664. ] 450 (1¥,62 4 867 17,84 56 2 2%48( 5.7 | 986,50, 353 |1A,67
Central Watershe
2100 0. 08 133. 0.2% 215. 0.7 298.[ 0.2 373. 0. 24 47 2 . o0.27 551. 0.80 6 28. 0.21 2, 28 0.77 56 0 .
2200 057 363. 0.72 656. 0.93 943./,0484 1,13f 0607| 1, 39 0709| 1, 59 0824| 1, 78| 0300 5, 21404753 1, 31
2300 0. 42| 648. 0606|1049 0.3%8 1548 ) 0.99D| 2,04y 1209]| 2742 1.7% 3,28 14% 3,82 0804 14,58 09273, 17

24QqM™Marsvil

Subdivis| 098 78.1 0.25 |1206| 08% | 1767 1.77| 2,34{ 1.4 |3, 15| 1639| 3, 78| 1842| 4, 40| 0927/ 16,771 1.01]13, 64

2450 0.00 12. 0.01f 2a. 0.91 3 4. 0.4 59.7 0.30 91.4 0.40 117. 0.6 141. 0.D3 580.| 0.4® 10@ .
2500 0.00 0.0 0.00 0.0 09w 442.10251 1, 16] 048§ 2, 23 o649 3, 07 0805 3, 89 115117, 614 0572 2, 27
2600 0.00 0.0 0.00 0.0 0114 549.1 0307 1, 44} 0576| 2, 77 0766 3, 81 0978 4, 82 1406( 21, 83 0. 67 2, 82

Tot-&kntra
Watershed
Tot-€&kntral
We s t Water s

East Watershed Catchm

117 3 1902, 1741 3,14 2408 5,578 2913 8, 58] 3609|12,8Y 4.13/16, 2] 4670(19, 4¢ 4722 78, 89 286013, 8:

1.69 4 ,648. 3211(7298 458 4 1%550| 5.7 | 12,45 | 7512 28%,2D 8.6 (36, 01 1a.2 43, 193] 1098%|175686.| 6 .38 3 B51.

3000 0.81 233B. 0.88 388 . 0.738 1,20 0431 2,44} 0783 4, 25 1.01 5, 67 1.30/, 7,04 1918/ 31, 130884 4, 46
3100 0.21 1638. 0.46( 27D, 0.12 399., 052 531. 0302 715. 0.338 860. 0.73% 999.| 0212 3,87] 0.25% 818.
3200 0. 04 6 &. 0.6/ 111, 0.80 163.{]0.1 216. 03D 289. 0.8 4 348. 0O0.726f 405.[ 0.806 1,541 0090 336.
3300 0.27 414. 0.B8 674 . 0.143 989., 0.5 1,31) 0.4 1761 0.84( 2, 11 0.52 2, 44 0516 9, 32} 0.8%| 2, 02
3400 0.01 14. 737 0.1 23. 0.2@ 74. 84 0.5 151. 0101 262. 01238 350. 058 435.| 037 1,881 0108 275.
TOt_iAbrsetaswat 0.33 906 . 0805| 1, 4% 1.60 2,83 13249 4,66( 1701 7, 238 1968| 9, 34 2.25(11,3% 2869 47,7¢ 13504 7,91
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HoDevel opmenandQu@hdahiyt p | Analysis

Marsville North Subdivision

Runoff generated f 2 » 620300a0t, c hawmiedin t2s4b0R01 O Hpt ur e-ssi 8 ads to
sewers to t he proposed Marsville Nor tThh e S wsht doir vmiwse
management flaacnid ittyywleii sé hac wilelithk ypr ovi de both quantt)
all owabl eandl emambancatde qual ity contr ol treat ment [
From Tabl e 3.2 of t he Stor mwater Ma hagaeamdadti t De sw
contri butingé6%ari enp etr lva to8ulishe®/rhdacs woidrreasge v ol ume to prov
guality control t reatmifehnat o(f8 0t%h eT SrSe qruei mmoevda | v)o. | udnDe
rema i4nliti/gh a i s required as per manent pool21.Boa5s e d
approx i8hatiesl yrequired i n e®Bt7.8md esd rceeatud mteadn ,i na ntdh e
vol ume. The proposed facility hla,5G6 mdn ekdsinglreadd d:
anid; 8 1maf per ma,h en eabnaugll et pool

The stor mwater management pond forebay has been c
entering the main celdll dbpt h émTegodph i Wiidtityh. xT hle. 3fno rDeeb
runoff frrooamd tshteor m asnedweprs estyisdteegm and Thies ged eainomu t fr
propos e danfdo roewtdlyert tphoiosl pond hasl2beaems cladscaid adedt
|l oading and volunme oaft|l the pfoodebay

Ther mal i mpacts of the stormwater management faci
t h open water.

Details of t he guantty and gual i tySuddrntsrtmwlr mava me
ma n a g efrecnatt € t yohno winN gl8a efdi g u rl®. No .
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MARS VNQREHMARS VEAUWTBYUBDI VI ST ONS
an
Tabl @@ Nonma r iszteasg et/hset orage/di scharge capacites for
management facility.

Tabl dONMARS VI LLE NORTAHS tSoUrBnbw avtl eSrl OMla n a g e/Ade mtr/aflgaec i | i
Di scharge Capacity

Avail able Cap Actual Capacit
StoragePeak Stora Stora Peak Stora Stora
Contrd s Vol um EIl eva s Volum EIl eva
m2 /s s m3 /s s
m m m m

Knockout 0.00 0 48325 - - - - - - - - -
CB Liwp 0 .4@ 156. 5 488D.
25 mm - - - - - - - - - 0129 1,42 0 . § 4 893 .
2Year 0.352 1758.9 48.50
5Year 065 2,204 4 8.8
l1&ear 066 9 2,926 48R.
25 ear - - - - - - - - - 0691 3,977 4 8.71
24our S
I - - - - - - - - - 0 .9% 42 2 8. 4 8B7
(1968ar)
5&ear 078 4, 803 4 893l
10¥Vear 0713 569 4. 4812
We i r 0.94 9, 625 4 89D.
Regional - - - - - - - - - 3785 17,9 4. 48580
Top of P 6. 48¢ 11, 39(C¢ 485. 2
Mar s 68 btbh eSubdi vision
Runoff generatedl f0r0o ma nCda tlchOnk nwisl | b e -sciatpet usrteodr ma nsd
the Marsville South Subdiviprnioonr stt o rtadhvws ¢35 gm ndiga
storm Tsheewesrt or mwat er manalgeamteine h fwicli l i pyovisdeae et
attenuate flows to t hen da lelndhvaankcleed rqeulad ai stey rcaotnet r o | t
From Table 3.2 of the Stormwater Md magieome nfta cD d s it
contri buting 1%a rienmap etrhvai to8udsny M2 qafr egst orage vol ume to
guality control treatihednmt of 8% eT SrSequé maewa lv)o.l ud@n
r ema iddmi/ntga i s required as per manent poo30. FRa steod td
pond, appr2d9miinsatred guilrred i n etpRPEwWdedredguendodonjnaht
pool vol ume. The proposed facilityl3haém®@bfe eenx tdeensd
detentidn7 anbodf2 per maa efdotr epboaoyl.

PAGR2 9
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Thwe ftor ebByTop LledmgdtTlo px Wi dt h axn dl .elans tD efpotrhe)bay ( 38

Top
di s
bas

Th
t he

0]

Det
ma n

Wi dth xwillL 0 mr &deeit hg runoff from the geothldi nsgt oa
peTrlsd oml eanout frequensfyorf otrhitshep gomdoplhhs eydbd & or e
ed on the sedi ment |l oading and volume of the f

r ma l i mpacts of the stormwater management faci
open water.

ail s of t he guantty and gualSdtvh Sarmtdri oli st omp
a g efrmecnatt ¢ t sohfoiwghu r2eb Mido . Fi 2 2r e No.
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[®=Plan

ENGINEERING

WE

Tabl @k Nanmar i zes the stage/storage/di snahnaarggeemecnatp af c
to be designed, approved and constructed on the :
South Subdivision.
Tabl diNMARSVSOUBMBDI VASStioONnwat er Manage/faeamtr/algaeci |l i
Di scharge Capacity
Available Cap Actual Capacit
Storage Stora Stora Stora Stora
Contfcpeik Vol um EIl eva Pea;k Vol um EIl eva
m3 /s m3 m m? /s m3 m
Knockout 0.00 0.00 4 8310 - - - - - - - - -
DCB Liwp 0.238 1314. 488). - - - - - - - - -
25 mm 00 9 1814 . 8/ 48 5. 1
2Year - - - - - - - - - 018 2286 . 6 4 8%. 2
5Year - - - - - - - - - 031 4 2,796 4 83.
l1&ear - - - - - - - - - 0 .13 4 82. 8 485%0
2 ear - - - - - - - - - 0.231 612 3. ( 4851
(Z:H;;arr)s 0.23 6699. 487,
5&ear - - - - - - - - - 0.82 69 15. 4880
10YVear - - - - - - - - - 032 941 6 . 3 486 . (
We i r 0.4% 20, 07 487 .0 - - - - - - - - -
Regional - - - - - - - - - 24 % 2249. 9 487. 1
Top of P 3.238 22,73 487 . 2 - - - - - - - - -
Tabl di2sNuommari zes the peakatlhowamiades lkeayd diod alhmemrsge
devel op me Adte vaenl do ppmoesntt condi ttons while il lustratng
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Tabl d 2NPoQSDTEVELOPMENT €ONDY ToION6d Peak FIl ow Rates and Vol umes

. 10YVear
25 mm 2Year 5Year l1&ear 2% ear 5&ear 10Year Regiona SCS-h(r24
Catchment ! :fz Vol u :fz Vol u :fz Vol u :fz Vol u :Ti: Vol ur :Tz:Volu :fz Vol u :72: Vol ufg Peak Vol um
Carsl O [ Casl O [ amel O [ amel O | (sl O | Casl O | (asl 0 | (ae| (B | (As)] (8
To Proposed Thunderbird Drain | mprovements
11001300
(Controll ed, Mal 00 2 2 245 . 018 3 ,36. 0314 5,79%. 0317 749. ¢4 0231 | 1@,04 0324 13856. 0.28 (143414 24 % 5 P6 7. 0.238 1621. 8§
Subdivision SWN
Thunderbird Dra o !, 94 0.1{3,%3/0.3]5,97(0.3]749.{0.321020d 0.321856./ 0.3]143a.] 245 |576B.| 0.32| 1%21. 8
-Marsville Sout
Overflow from Ma
Subdivision SWI\,O'O' 0. 0] 0.0 0. 0[{ 0.0 0. 0| O. O 0.0 0. 0C 0.0 0. 0¢( 0.0|] 0.0 0.0 2. 7@ 195 1. 0.00 0.0
2100 0.04¢{ 133, 0.24 215, 0.2 298.[]0.2( 373.] 0. 214 47 2. 0.27 551.[ 0.3 628.[ 0.21 22 8 8. 0.77 560. 2
2200 0.1} 363./ 0. 2 656. 0. 3 943.{]0.4¢{1, 13| 0.60¢ 1, 39 0.741, 59| 0. 8 1, 78| 0300 5, 21 0475 1,310
To 1200mm di a.
County (PRoedfldw 045 496.| 0394 872., 05653 1, 24| 068/ 1512| 0848 1, 86 0. 94 2, 14| 1074 2408 ) 2289 2695 5 . 0. 65 1,871
Marsville South
2300 0.4] 68. 3 0061, 04 0.38)| 15493 0. 99| 2, 014 1209 2742, 1.7%| 3, 28| 14%| 3, 82| 0804 14, 58 0927 3,175
North End of Th
Subdivi s220303,0D21 0.7&| 13144 .| 1.000| 1,29 .| 1394 2786 ) 1677 3562 2056 4, 60 2346 5430| 2621 6230) 3092)| 4153 5. 1579 5046 .

p
b

Stormwater Bl oc

2100, 2200 230
o

(Control |l , Mal 0.2B(1890| 0352 | 3127 .| 065 45 80 0669 5, 90| 0 .96 7,76 078 9217|0713 (10, 61 3791 | 58,12 0 .9% 8, 693

e
Subdivisio

d
n S WN
2430mi nor) (t o N 4 i
. 0.0( 12. 0.3 20. 0.0 37.10.0] 55.3 0.01 76. 0.01 85.0qQ0.0 96. 4 0.01 448. 0.01 75. 9
Thunderbird Dra
Thunderbird Dr a ]
MarsWNbkla 0130 | 190 B3.| 0354 | 314®| 06 B 4584 | 0. & 5,8%6] 0699 7, 802 ( 0715 92974/ 0726 (10, 34 0.477 | 39,42 0695 8698 . !
Junction Bet ween
North addéduSdetrh
) “ 021 |4144. | 048 (6782 ./ 092 (1mMW60. 099 (13424 .  1.16| 18,802 1.3D (2¥H41.H 1046| 2 566. 1.10| 797 &. 1.29 239 3. 7
Drain | mprove-me
5000)
To Existing Thunderbird Muni ¢
1400 0O.HD( 11®.. 0.0 188. 0.656 590. 0272 1, 19| 0509 2, 07 oe40 2, 76| 07909 3, 43 1.0215, 25 0557 2,177
To 1050 dia. cul 0. 0( 116. 0. 1 188.| 0. 1 590.1!0. 21, 19| 0. 54 2,07 0.642, 76|0.7y 3, 43| 1.04 15, 25 0. 55 2,177
1500 0O06®| 10B., 0108 177. 0.87 783 ./ 0463 1, 72| 0856] 3, 10 1.13 4, 19| 1. 4(5, 24| 1666 23, 44 0999 3,223
We s t Watershed
Areas to Existin 03D 225.|/ 0212 365.,034q 1,37 07211 2, 98| 1.34 5,171 172717 6, 96| 2.2] 8, 68| 2.6938,70¢ 1.53 5,401
Municipal Drain
2500 0.0( O.0[{0QO0Q O0.0| 090 442., 02521 1, 16| 0488 2, 234 0.64| 3, 07| 0805 3, 89| 1151 17, 61 0572 2,274
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10Year
25 mm 2Year 5Year l1&ear 25 ear 5&ear 10Year Re i ona
& SCS-h(r24
Catchment I| Pea Pea Pea Pea Peal Peal Pea Peal
Fl o Vol u El o Vol u El o Vol u Fl o Vol u I:Io‘Vqur FIO\VOIU Fl o Vol u I:Io‘VqurPeak Vol um
( (A (® ( (® (® ( (M (M s) (H
( & s (& s ( & s (s ( & s ( s (& s ( s
2600 0. O 0.0/ 0000 O.0/, 0114 549., 03071, 44| 0576 2, 77 0766/ 3, 81| 0. 97 4, 82 1406/ 21, 83 06 79 2,821
2450 j t
(major) (44 o4 0.0/l0.0( 0o.0/o0.p( o2 o.®( 4.4| 020| 20.0 03a| 32.¢o0.4®| 44.9 0.91 132.| o0.20 24 .1
Th nderbird Dr a
0. O 0.0[ 0.0 0.0/ 0.0 0.0 O. O 0.0 0. 0¢( 0.0 0. 0¢( 0.0| 0.0 0.0 3.13 22, 573 0.00 0.0

Subdivision W N

Ce
Ar
Mu

as to Exi
icipal Dr

0
5
u
Over flow from Ma
b
n
e tinn 0.0( 0.0/,0000 O0.0(0211 992.( 0559 2,62 1.0 5,024 1.416, 92| 178 8, 75| 5584/ 61, 44 1. 25 5,120
n

S
tral Watersh

s

a

Tot-Ekisting Thun ] )
a 03D| 225.| 0.2} 365., 0454 2,3%|1.1]15,54( 2.2410,20 2.9313,893.7!17,44 8305108238 2.63 10, 52

Municipal Dr
JunctEoxni sting Thunderbird Municipal Drain and Marsville North and South
Open Channel Po

. 0.2)4,37,0.517,141.3{12,47 2.1(18, 9¢ 3.2928,23 3.93536. 4.71{45%5,08| 9.24 |17935 3.65 3019. 1
Thunderbird Mu n

To Wetl and Sout

4000 o.0{ 88.{0.0{ 144J0.12] 213.]0.1{ 284.] 0.2d 380.[ 0.24 457.]077] s32.]0.4a3 1,98( 0.338 439 . 0
In::_::i:lvftelasgﬂtio'o' 88.{0.0{144./0.1] 213.| 0.1( 284. 0.2¢ 380.| 0.24 457. | 0.77| 532.| 0.473 1,98( 0.338 439. 0
To Brouwer Mu n i

3000 0.1] 238J]o0.1{385]0.2]1,21]0.4]2,44] 0.794 4,25{1.095,67]1.3(7,04] 1.9731,13 0.88[ 4,460
3100 0. 168 0.1{ 270 ]0.2] 399./0.2 531.] 0.3d 715.] 0.39 860.] 0.3] 999.l 0.24 3,87] 0.22 818. 0
3200 o.0/ 68.|0.0(1121]0.0{ 163.]0.1{ 216.] 0.13 289.] 0.14 348.]0.1( 405.] 0.04 1,54{ 0.009 336. 3
3300 0. 414)0.3{970]0.5] 989./]0.6]1,31| 0.74 1,76] 0.842, 11| 0.9{2,44/ 0.51 9,32 0.58] 2,029
3400 0.0] 14.]0.0] 23.{0.0] 74.40.0{ 151.] 0.1d 262.| 0128 350.]0.1{ 435.] 0.14 1,88] 0.10 275.5
TD::?: BrMuweeip o 51 903./0.8(1,76/ 1.0(2,83|1.3{4,66| 1.7d 7,28( 1.9d09,34|2.2111,34 2.8647,764 1.35| 7,919
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Tabl d3: NORRBEVELOPMENT-DENDLPOMENT cONDK TREIONW Rates and s CompYaiisoms Key Discharge Locations
10Year
2Year 5Year l1&ear ear 5&ear 10Year Re i ona
g SCS-h(r24
Condi tion Peal Peal K Pea Pea Pea Peal
Vol Peak Vol u Vol u Vol u Vol uri Vol u
FIl o\ FI oy V FIl o FIl o FIl o FIl oy
(M s (s (™ (M s) ) ( (Ms| (M (Ms| (M (s (M (s (M
We s t Watershed Catch Ar eas
P r-lee v FIl ow to 10
0. 165 0.24 1, 06 0. 53 o 4, 09 1. 3 5, 51| 1.6 6, 88| 2.1 30, 5 1.1 4, 25
County Road
PoBDev FIl ow to 1
0 1d 0.1 590. 0. 27 o 2, 07| 0. 6 2, 76| 0. 7 3,43 1.0 15,25 0.5§8 2, 17
at County RaQg
% Change < -3 3. 3 32 q 44 -48.9 3| -49. 4-51. 49, 8 -52. 50. 0 -51. 50.1) 52.1 48. 8
P rrev FI ows to
Marsville Sul
Po®ev FIl ow to W
Marsville Sout 0 0 ¢ 0.13 213. 0. 16 o0 380.| 0. 2 457 .1 0. 2 532.{0.1 1, 98 0.18 439.
(Catchment 4
P rrev FI ows to T
| mpr oveSmewmtths B
PoDe Pi d Fl
oM EYV ' pe ° 0. 18 0.315,47| 0.31 Jl1@04|0.3]1258.] 0.3]1434.| 2. %{576D.] 0.3311,96
DraiMarsville S
Central Watershed
PrDel¥v200 di . C
ree '@ ! 0. 33 0.411,68| 0.60 of/ 5,48/ 1.3]17,26|1.6{8,97| 2.4{38,948 1.115, 79
Road 3
PoDedv¥200 di . C
° Road|a3 ! 0. 3¢ 0.54 1, 24 0. 638 4 1, 86| 0 9 2,14 1 0 2, 40| 2 2 26, 92 0 65 1, 87
% Change 18. 9 20. 0 -26. 13.0 0 -66 0 -2 6 70 5 -3 4 -7 3. 2 -8 0 30 9] 41 g -67 7
P r-re v
North of Thunde 0. 94 1.3d 3, 23 1.58 71 8, 22| 2 3110, 5 2 712, 79 3 2 53,54 1 65 8, 97
via Stor mwat ¢
Po®ev
North of Thunde 1. 0¢ 1 39 2, 738 1 6 7 5 4, 60| 2 3 5, 43| 2 6 6, 23] 39| 413 5. 1 57 5, 04
vVia Stor mwat g
% Change 6. 79 7 29 -13 6. 1% A 44. 0 0. 9 -48.5 -3.1| -51. 3] -5 .%8 22.5 4.6 -4 3. 7
P r-ie M Nbr
e arsw € 0. 94 1.3d3,43| 1.509 719,27 2.4{11,9¢2.9114,6]3.8{61,8¢ 1.88§10, 01
Boundary
P o-Dte M i -IN N
o-vteMar s v ©r 0. 0 0.0d o 0.00 2l 20.d0.0] 32.d0.0{ 44.d434m|22,69] 0.03 24. 1
Boundary
% Change
? g -100. 99 q9 -100. 99. 6 .0 99. 8 -98. 99. 7 98. 99. 7 -2 % -6 2% 98.8§ 99. 8
P r-re v 1 173 1.624 6, 27 2. 37 1121, 48§ 5. 7¢28, 6 7.3!35,4¢10. 2155, 3] 5.0322, 6
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Existing Agricul
Munici pal D

PobBDev
Existng Agricull] 0.13 225, 0.21 365.[ 0.49 2, 36 1.17| 5, 54 2.2410, 2 2.9113,8¢3.7417,448.3(100, 4 2.6310, 5
Munici pal D-5 & i0 %

Q)
1
0o
N
0
1
~N
N
o
1
)]
N
w
'
(9]
o
H
'
(9]
(0]
)]
1
H
(o]
N
'
(9]
N
)]
1
H
(-]
1
(9]
(Y
H
1
H
(-]
'
(9]
o
0
1
(=Y
0o
'
w
(0]
H
1
H
~N
]
1
(%]
w
(9]

% Change 84.1 82. 4 -81.
Junction of Ma r 3
South (-HIODO0OS S
Prevel opmen
Thunderbird Drf 0.821, 31| 1. 1
Channel -6™MDDVY

(0
N
=
N
[EY
(o))
N
(o))
N
~N
N
w
~N
=
N
B
B
H
[N
N
[N
B
(9]
~
N
[000)
(o))
~N
w
w
(9]
B
[N
o
N

155, 3] 5.0

(@]
N
N
(o))

PoBDev
J unctTolmumder b4 r
Exi sting and R 0.224, 37, 0.51 7, 14 1.3812, 4] 2.16/18,69¢ 3.25283Q2. 3.9(3%536| 4. 74%,08| 9.24|17935 3.6530®,15
| mprovements at
( MI D-U550S0 2 )

% Change 72.9233.(-54.9237.|-14.9¢8 97.09 8.79 5 2A% 26.2 31.4-31. 24. 2| -34. 20.1 -8. 0 15. 8| -27.4 36.7
East Watershed Catch
P rke v |
0.53 903, 0.8 1462 1.0 2, 97 1. 34| 5, 03 1.74 7,98 2.0]10, 317 2.3 12, 5¢ 3. 2 53,37 1. 44 8, 64
Tot al to Brouwe
PoDev |
0.53 903, 0.8q 1, 76 1.0q 2, 83 1.32( 4, 66 1.70 7, 28| 1. 9 9, 34| 2.2Y11,3312.8(47,74d 1.357, 091
Tot al to Brouwe
% Change 0.69 0.09 0.19 20.5| 0.5 4.79 -1.69Y9 -7.49 -2.69 -8.99 3.1 9.49 3.5 9.89-11. -10. 5[ 6. 3 8. 34
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T hRrkevel op mesDte vaenldo pPment CondcltiodsnadAnbl PSS model
wi thpmendi x F andelApprpenidietr yG

an MARSVNeRTEHMARS VBAWTBUBDI VI SI1 ONS

6 . CONVEYANCE ANALYSI S

6. MarsvilleoSMawyth Right
Th e -me0t r ecofwaigrm t Mar s vcialnl ectofnevvetyh o pdsnegad rtthreofft or mwat e
facility. The proposed roaes%)dd ndittheeflvaw rettac &ish gcha 2
conwve Ym¥f2s . The antici patedyemarj odre ssitgonr ns tfloodwa)y latOdo ntg
pond from Catchmdntln®Md 00T h @ denfleBtOr®e-oimsahgeh t2a0n c onv ey
along oweyritphtt he stor mwater management pond. The
Subdivision are shown in Figure No. 2 3.

6. Mar svil-dSet rSeoeutt A overflow to Stor mwater Management

The maintenance access path to the stor mwalm, ada
sl ope, 5m base width) c d/ns caonndv etyh ea pupnrdoexrilnyaitnegl y7 550.
sewer has a capacitysoflagappr grxiadat eolfy 1%%.)16 T hrar ef «
have sufficient capacityyéar tbheifmalinddsosmpr omf low (1

6.Block 33 Stormwater Management Block Channel

The conveyance capacity of the Block 33 channel u
reviewed to ensure it can convey the anticipated n
swal8&m(deemd: Widihde sl opeésh)at tahes IBdppe kofd331 channel
3. 6n¥/2s . The antici pat3esldhdlmmweli nftmomheEa2ZBiil@n&nit a2 DGO
Catch2mem® undereatrheek02@ A4 ¢ or Mhéesef or d,octkh& 3c hamn
capacity to-yeanvwiytohhrdmnet 10Dy overtopping.

6. Marsvill eoMarnyth Right

Addi ttonadnley ,r etrhiephftdhy ©sreasion can convey the major
stormwater management -dfaaxy ldarn.cdeepfdpds5hdmt hegh
wi dt h:yeTaltre de s i gn2 s tnB/5sm Ifllo wose ocfonveyed in the road
2metreowaghtan conveyl3tdmy sTdhieff entaejnocre oovfer | and flow

North Subdivision are shown in Figure No. 2 0.

6.0verl and Channel (Existing Thunderbird Municipal l
The resul ts at atftheer otvheer |Tahnudn dcehrabninredl Masni compbar &da
bet we edne vperleo p me ndte vaenl do pproesntt condi ttons diunr itnhge afloll | d
t abTlhee over | amdtimdhtaenchet o have a 1m base width, 1.
graAMe.the peak flow rate directed to the overl and
events, the velocity and ddpvbel opm@8ow ebedbbbons | e
capacity and proposwidl lanal le xb e timegv iflowe o /avtersi fied/ c
Act wor ks.
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TabNMod 4P:R-BEVELOPMENT-DENDLPOMENT €QoNnbpl aTrl iOsNoSn o f Over
FIl ow Rates

an MARSVNeRTEHMARS VBAWTBUBDI VI SI1 ONS

Prkevel opment Cd PoDevel opment Cq
SEOTM M R Lo Netoci| PERIMFL O veroci| PRt T
25mm 0820 0.77 0191 0222 0 .50 0 .22
2Year 1136 1.18{ 0.53 051 0.5% 0 .58
5Year 128 1.0 0 .36 1.3 8 1252 05 8
1&ear 237 1 14 41 0.66 2.164 1407 0733
2%ear 4. %5 1 .8% 1 .29 3.25 156 3 08 9
2Mour 5 5031 1 46 10 9 3.855 1609 0941
(1968ar)
50 ear 576 8 1 .08 1 .61 3.96¢ 1643 0978
1 0Ve ar 7359 1 .23 129 4.4 9 1725 1.06
Regional 988 7 2 .60 1.28 9415 2.04 145 0
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6.0verl and ChhiamemeRogds3i de Ditch)

The roadorn HeBmé tchast of Marsville North Subdivis
2m base width, 3:1 side sl opes, 1lm dept h, and a O
0. 3% grade. The conveyance <cagpsacdssyesosfed hfeorpralplos
The capacity of the?3 &n tamaexraenaodffilyveparrtt hdiess5i Og. w4 &0 om m
overtop i-ofva,ytwletimatgehlty being conveyed by. the roa

TabNod5:P RBEEVELOPMENT-DENDLPOMENT CCOoNnDpIaTrIil)g\le'nnef Roads
Di tFcdhow Rates

Pr;:lloer:/deiltci)opnmg PoDevel opment Con
Storm Ev (Catchme36e (Catchmen3tds0 03)0 00

Fl ow nR/ast e |FI &®wtmd/)s|]Vel oci|Depth of
25mm 0. 535 053 8 0583 0383
2Year 08014 0805 0600 04 12
5Year 1.7 1.60 0.5@ 0.7®
l1&ear 1345 13214 0.9@ 0 .33
(Z:H;;arr)s 1.441 1.350 0.609: 0.5309
25 ear 1.746 1.701 0. 7 3¢ 0.6014
56&ear 2.030 1.9638 0. 76 ¢ 0. 649
10Year 2. 337 2.255 0. 79¢( 0. 6914
Regional 3.249 2.869 0. 84 0.779
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S8.FEATBRBEWBTER BALANCTEO AGIFAL F SWBETL AND

A monthly water balance analysis was completed fo

Marsvill e S oluettha iSlusb dofvitshheonwater bal antlhe haxies threeg
contributng drainage area to the wetland is appro
i nclude t he -dseivteel.o pUmednetr cpoonsdti Bloam sof atmha ddii tie na t 3
is directed to the offsite we2Xhlaa nad f4d%« iampteortvailo ucsonn

—~
>

e Canadi aFre rEluismaSthda alo Mmadmr o mf Ad® 8tlh ¢ o 2 (
cipitaton for the aread945mnmwhich the si't

Based on
annual pr

(%}
(0]

| t has been esttmated that the pot & Ximbh. aTnhmadrddld f cervea
mm remains available for infiltraton and r unoff.

Basetdhcelnayey silt tll soils throughout the site,
estimatednmsan87Zual | vy, w3 temn®& bhe i mng ma iumioffg

Groundpatterrnpear to flow parall el to the site boun:q
contour paterns are rnMot epropaseaditiing betohtadhhepe & x i
recharge rates to the offsitedeoe¢l apohewti | ¢domdittibres
addi tioOhal s1.ojped towards the wetl and.

Therefore, under aenxniusatin ga vceornadgieti oghrso utnhdewiaw eete Is & mndt h @ «
bel 3, % 0Undarevped otpment condi tions, the arnddalremat n
s ame.

Under existing condi tiontso, tthheei saentenlsudbmhd4t8eydnBtdog ebser wn g fi
of the propostece chelwed ltimmn e ratmuensoaff v 6 BIPMAEp etro year.

The comparison between -deexviesltionpgmecnotn dri eticohnasrtgaen dahngdo srt
offsi te awet Isaumdna r i 6zbeed oiwn Tabl e 1

Tabl e6: NSoummary of Recharg-d oaOdfsRureoffVe¥dlamme

Tot al Estmat|{Tot al Es tima
Existing Condi tiong13, %0 48, m35
PoDevel opment Conl13,3%0 m 534 983
Change from Exisf{0% 1 @%
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10CONCLUSI ONS

I n

1.

10

summary, the features oafndMomeydét gt usbde vd & ¢ fodlb
As outlined in Section 3.3 of this afnWraotondll eS ¢
Subdi wi $§1 ome serviced wi t h i ndiwiitdhu atl e rptiraitvga tter
provide sewage treatment and disposal

Based on the recommendatons -Hpyrdersoegnetoel do giyn Etxheec uTti
Past Reports (GM BluePlan Engineering Limited,
for al l 30Mbhotvi wWubdHNairtheb is recommended to
rel ated t o septc system effluent and t o provi d:i
groundwater system.

| t i s recommeMdedvt hbe HSout h SDuypbrdiivvaitisei @monns ap 8 ©

wi tthertiary trealtlmetneg droovitdhee a9 cl eaner e ffluent
groundwater system

Water supply foantthe MWaSrosuStihd H@ev iNoirdm wi Ulpghaders
and e x pafh & in sntiunngi cwiaptaelr ,s yassttehppe rMuni ci pal Cl as
Assess ment process.

Water serviotsi fiot he aabhbhdr sMairl sl veiul N deirsg Shaswvi tb bh be pr
t heex pansion of the existing witaiec iexale nwad toenr odi sat
water mai ns wwd dinwi stiheen r oads.

Foundation drai nage warthMairns Stohuét uabla i sswwiiidl il lo @ eN oprrtohv i
sump outhpscharegri nighetran esietwkerr ryad & mut hisstadrerhwat e
managemenf ofaciohveyancdhtuomdehdiirmpDowedage Wor

Quantity and quality control treat ment for runo
been provided by the stormwater mampegdmeadef b¢
Drainage Works

Quantity and quality control treat $netwht Sfuobrdirvud rsd
been provided by the stormwater mampegdmeadef b¢

Drainage Works

To provide suffici ent capacity to accommodate an
Nordamiar s Siolut déab disvtios itohne receipetigomubbet been f
Drainage rAave nfeonrt si mipd h &t hé&e rekxii sdi n BTh efiinnaal g ed eWoi rgkns
i mpr ovementrse swiionlesfibbdi Htehtdyr ai nage Engineer.

JThe stormwater management design for the Marsvi

provide a reduction ofefleWwomwme ndtecveenh doappnbeangt pcroen d i
key | ocattons and storm events.
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