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I.O INTRODUCTION

CF Crozier & Associoles lnc. (CFCA) hos been retoined by The Myriod Group to support the Droft Plon renewol

opplicolion for the Georgion Glen residentiol subdivision, locoted in the Town of The Blue Mountoins.

CFCA previously ossisled lhe Sorichetli Development Group lnc. to complete lhe detoiled engineering design

for the proposed Subdivision, ond is the Engineer of Record for the Development. The 12.3 ho (30 ocre)

property is legolly described os Port of Lot 28, Concession 7, Town of The Blue Mounloins, County of Grey.

Locoted in Comperdown (see Figure l), the property is bounded by privotely held londs lo lhe wesl, the

Georgion Troil ond Woodlond Pork Rood lo the northeost ond Counly Rood 40 to the southeost.

The originol plon of subdivision, prepored by Molone Given Porsons (2004) consisted of 44 single fomily lots,

ló lown house unils, o stormwoler monogemenl focility, public open spoce ond fulure residenliol oreos. The

developmenl wos Drofi Approved in 2005, ond o Pre-Servicing Agreement wos executed in 2007. Servicing

of 37 unils ("Phose l"; oll of Slreet A ond o porfion of Slreet B) wos completed in 2008 by Arnott Construction,

including inslollotion of sonilory sewers, slorm sewers, wotermoins, electricol dislribution system including

slreel lights, o slormwoter monogement pond, bose ospholt ond curb. A Subdivision Agreement wos never

executed, ond lhe site ond infroslruclure hove sot dormont, leoding to lopse of Droft Plon Approvol for lhe

subdivision. A copy of the Droft Plon Condilions hos been included in Appendix A.

CFCA completed o due diligence invesligolion of the condilion of the exisling servicing syslems ond

roodwoys wilhin the subdivision, ond issued o corresponding report in November 2016. The results of the

investigotion indicoled lhol the condition of the infrostructure wos occeptoble, ond would only require minor

repoir or mointenonce works. A copy of the report is provided in Appendix B.

A new Droft Plon for lhe subdivision wos prepored by lnnovotive Plonning Solulions in December 201ó. The

Droft Plon of Subdivision is reflected in Figure 2, ond feolures 54 single residenliol lots, o slormwoler
monogemenl focility ond public open spoce.

This reporl hos been prepored in occordonce wifh the following reports ond provinciol documents:

. "Croigleilh Comperdown Subwolershed Sfudy" prepored by Gore ond Stonie, 1993.

. "stormwoler Monogemenl Report for Sorichetti Developmenl CorporoÌion lnc.", prepored by R.J.

Burnside, Jonuory 2003.
. "slormwoter Monogement Plonning ond Design Monuol", prepored by Ministry of Environment,

Morch 2003.
. "stormwoter lmplemenlolion Report", prepored by C.F. Crozier & Associoles, Moy 2004.
o "stormwoler Monogemenl Focility Operotion & Mointenonce Monuol", prepored by C.F. Crozier &

Associotes, June 2007.
. "Engineering Stondords" prepored by Town of The Blue Mountoins, April 2009.

As such,lhis document is on updole lo the 2004 Slormwoler lmplemenlolion Report prepored by CFCA ond

reflecls the nel reduction in subdivision density ond provides commenlory on the servicing ond stormwoter

monogement slrotegies for the subdivision. The Conclusions in this reporl ore essentiolly unchonged, sove

ond except for Sections ó.0 - 9.0 thot hove been included to comment on lhe roods, sonitory system, woier
syslem ond utililies for the developmenl.

C.F. Crozier & Associotes lnc.
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2.O BACKGROUND

2.1 MunicipolServicing

The property wos subiecl to on Ontorio Municipol Boord Heoring concerning development wilhin lhe
Comperdown Service Areo of lhe Town of The Blue Mountoins. By woy of the Boord Order 0ó90 issued Moy
28,2003,|he subiect londs were redes¡gnoted per OPAì33, rezoned ond droft opproved.

The Town of The Blue Mounloins engoged on outside consultont 1o undertoke lhe detoiled design ond
implemenlotion of lrunk sonitory ond woter reservoir infroslruclure thot wos required for lhe servicing of
Comperdown Service Areo. The works were conslrucled ond commissioned in 200ó.

The Grey Souble Conservotion Authority {GSCA provided their cleoronce for the subdivision in 2004. A
Certificote of Approvol (CoA) for the inlernol sonitory sewers, storm sewers ond wolermoins wos issued by

the Minislry of Environmenl in December 2004. A CoA for the Slormwoler Monogement Focility wos issued
in Jonuory 2005. ln Moy 2007, the Minislry of Tronsportotion (MTOI issued o Building ond Lond Use (BLU)

Permil for lhe developmenl. A copy of these documenls con be found in Appendix A.

Street A ond o porlion of Slreet B were fully serviced by woy urbon roods wilh municipol sonitory sewer,
wotermoins ond slorm sewers under the ouspices of o Pre-servicing Agreement. The wotermoin ond
sonitory sewer ore not currently connecled lo the municipol syslem, ond will be connecled upon execution
of o Subdivision Agreement.

2.2 Stormwoter Monogement

The moiority of the sile is locoted within o 270 ho coÌchment tribulory lo Georgion Boy. fhis oreo is oulside
the limits of the Croigleilh Comperdown Subwolershed Sludy). The locotion of lhe site in relolion lo the
externol oreos is reflected in Figure 3. A relotively smoll portion of the site in Ìhe north eost corner folls outside
of lhe 270 ho cotchmenl noted obove. This smoll oreo (opproximotely 2 ho) is lribulory to Subwolershed 34
(per the Croigleilh Comperdown Subwolershed Stud/ vio the exisling Counly Rood 40 dilch ond cross culverl
ot Highwoy 2ó. This is reflected in Figure 4.

Wilh lhe exceplion of severol ocres in lhe cenlrol portion of the subiect londs, the property wos foresled. Soils

ocross the property consist of Tecumseth sond (ó0o/o) ond Wiorlon silt (40%) belonging 1o hydrologic soil
groups AB ond BC respeclively 6oil Survey of Grey County, 1954).

Pelo MocCollum Limited undertook o site specific geotechnicol investigolion on the subiecl londs in 20041o
confirm the soil ond woter loble condilions ond lo provide recommendotions wilh respecl to site servicing.

The reoder is direcled to lhe stormwoter monogemenl report prepored by Burnside Uonuory 2003lfor o

complele description of exisling droinoge conditions, ond the Pelo MocCollum geotechnicol report for sile
soil conditions in Appendices C ond D, respeclively.

Burnside (2003) olso computed peok flow roles ot severol flow nodol points in onolyzing the exisling storm
droinoge conditions. The nodol poinls were referenced os follows:

C.F. Crozier & Associoles lnc.
Proiect No. 1251-4397
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o Outlel A - northeosl corner of sile lribulory to Subwotershed 34
. Outlel B - northwest corner of sile contoined within 270 ho droinoge shed
o Outlet C - exisling culvert crossing Highwoy 2ó locoted 500 m wesl of slle north of the Georgion Troil

ot downslreom limil oÍ 270 ho droinoge shed.

Toble I summorizes the pre-development peok flows rotes (Burnside, 20031 for lhe full ronge of design
roinfoll events (2 yeor lo 100 yeor) using roinfoll doto sourced from Owen Sound ond lhe 24hour Kieffer Chu
(Chicogo) roinfoll distribution ot the flow nodol locolions.

Toble l: Peok Flow Rotes

Nole: l. Peo roles rou 1o neoresl 0.01 m3/s

The Burnside report esloblished lhe need for o stormwoler monogement (SWM) end-of-pipe focility
consisling of on exlended delention wet pond within lhe subiect property. The SWM focility for lhe subdivision
wos conslructed concurrently wilh the site servicing works.

Seciion 3.0 speoks to design elemenls of the SWM pond, os well os sile design issues regording the storm
sewer system, overlond flow routes ond construction erosion ond sediment controlfor lhe new DroftPlon.

3.0 STORÍ'^WATER DESIGN CRITERIA

Slormwoter monogement for the proposed development must comply wiih the policies ond stondords of
the vorious ogencles including:

. Town of The Blue Mounloins

. Minislry of Environmenl

. Niogoro Escorpmenl Commission

. Grey Souble Conservotion Authority

Other ogencies such os Deportmenl of Fisheries ond Oceons ore not expecled lo become involved in this
proiecl os there ore no fisheries issues on-siÎe.

The design crilerio ore summorized ond discussed below

Subdivision Stondords fiown of The Blue Mountoins, 2009]
. Urbon cross section complele wilh mounloble curb
. Storm sewer of 5 yeor copocity
. Lol groding swoles o12olo (minimum)

I

Peok Flow (¡¡3/slt'
Oullet B Ouflet C

Retum Period
(Yeorcl OutletA

2 0.02 0il 0.74

0.04 0.r9 l.3l5

1.74l0 0.05 0.27

25 0.07 0.3ó 2.34

0.10 0.55 3.30r00

C.F. Crozier & Associoles lnc.
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Woîer Quontity Control
. "Post to Pre" conirol of peok flow rotes

Woler Quolily Conlrol
. "Enhonced" treotment level

4 Erosion Control
. l5 m selbock from exisling ditch olong soulh property line
. 24 hour extended delenlion of runoff from short durolion evenl

3.1 Subdivision Stondords

The slorm sewer droinoge plon is reflecled on Figure 5 (o reduced-sized copy of the engineering drowingl.
The figure shows the slorm sewer contoined within the municipql rood ollowonce of Streets A ond B

dischorging to the SWM focility. The storm sewer design chort is provided in Appendix E, ond il presents the
5 yeor sewer design. An updole to the design sheet is not worronted, since lhe runoff coefficieni used for oll

cotchments (regordless of single detoched residences or lownhomes) is 0.35. An imperviousness level of
30o/o wos selecled for the sile bosed on the originol Drofl Plon. Due to o net reduclion in units, this

imperviousness wos considered occeploble for the new Droft Plon. Any chonge in flows from the subdivision
would be nominol, ond os such lhere is residuol copocity wilhin the storm sewer nelwork.

Streets A ond B comply wilh the Town of The Blue Mountoins urbon rood cross section

The overlond flow roule is olso reflecled on Figure 5 which generolly follows lhe olignmenf of Slreets A ond
B. Overlond flow will be directed into lhe SWM focility ot the emergency occess rood.

3.2 Woter Quonlity (Peok FlowlControl

Burnside (2003) concluded thot woler quontity conlrol by woy of oltenuoting posl-development peok flow
rotes to pre-development levels ("posi to pre control")wos nol worronled for the subjecl development.

ln 2004, CFCA reviewed this motter, ond incorporoted the full build out scenorio for the subdivision inlo the
posl-development hydrologic modeling. A sensitivity onolysis wos compleled on peok flow rotes occurring
ot Oullets B ond C bosed on conlrolled ond unconlrolled droinoge condifions.

The hydrogroph liming ond specificolly the logging of the "time lo peoK of the lorge upslreom hydrogroph
behind thol of lhe downstreom sile hydrogroph led CFCA 1o observe lhe following:

Post-developmenl peok flow roies occurring ol Outlet C ore insensitive lo on-site peok flow conlrol
within lhe subdivision.

ii Post-development peok flow rotes occurring ot Ouilet C will be relotively unchonged over pre-

development rotes wilh or without on-site conlrol wilhin The subdivision. Regordless of whelher on-
site control is implemented or nol, peok flows occurring of Oullel C increose less thon l% from pre-

development rotes.

C.F. Crozier & Associotes lnc.
Proiect No. 1251-4397
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IV

iii Post-developmenl peok flow rotes generoted from lhe site (occurring ol Outlet B) will exceed pre-

development rotes by opproximotely ó0o/o if on-site quontity conlrol is not implemented wilhin the

SWM pond.

Posl-development peok flow rotes generoted from the site (occurring ol Outlet B) con be reduced

over by 80o/o below pre-development levels by incorporoiing peok flow control inlo the SWM pond
(in oddition lo lhe woier quolity conlrol).

As o result of the sensitivity onolysis, CFCA recommended thol quontity controls be incorporoted into the

operotion of lhe SWM focility to ottenuote lhe site peok flow roles to pre-developmenl levels.

3.3 Woter Quolity Control

Given the ullimote receiver of droinoge from lhe subiect londs is Georgion Boy, "enhonced" woler quolity

lreotmenl hos been implemenled for the development.

A wet pond, complele wilh exlended detention, serves os the end-of-pipe woter quolity treotmenl. This is

consistent with the recommendolions of Burnside (2003).

Per the sizing guidelines of MOE (2003), permonent pool sloroge must meet 100m3/ho, while extended

delention must be o minimum of 40 m3/ho (see Appendix E).

Bosed on development droinoge oreo conlribuling lo lhe pond of ll.3 ho, the following minimum design
porometers ore required of the wet pond:

. Permonent Pool

. Exlended Detention (quolity only)

ll30 m3

452m3

3.4 Erosion Control

Erosion control wos provided in lhe design of the wel pond in the form of exlended delention. lt should be

noted thot the required extended delention volume is loken os the greoter of the woter quolity exlended

detenlion volume or lhe erosion control volume.

An erosion ossessmeni wos completed per the guidelines outlined by the MOE (2003). The Simplified Design

Approoch wos opplicoble given lhe size of the developmenl oreo (less lhon 20 hol ond lhe geomorphic

screening of the receiving syslem (Appendix E).

Applying o conservotive "directly-connected" impervious rolio of l5o/o, SCS hydrologic soil group AB ond no

source controls, the sloroge volume requirement is 100 m3/ho. Given lhe site droinoge oreo contributing to

Oullel B of ll.3 ho, this leods to o lotol storoge volume of ll30 m3.

Since this volue is greoter thon the extended detention volume required for woler quolity conlrol, il will govern

the extended delenlion sizing for the wet pond.

C.F, Crozier & Associqtes lnc.

Proiect No. 1251-4397
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The ll30 m3 of exlended deleniion is to be drown down over o 24 lo 48 hour period typicolly. For design
purposes, the hydroulic oullei conlrolwos sized for opproximolely 3ó hour drow-down.

4.0 PONDOPERATINGCHARACTERISTICS

The following sections summorize key design elemenls of the SWM focility. The pertinenl woler levels within

lhe SWM focility con be found in Toble 2 below.

Toble 2:SWM Pond

Nole: 1 woler

Elevotions

to m

4.t Pond Groding

The wel pond design incorporoted lerroced groding ond side slopes per the recommendotions of the

Slormwoler Monogemenl Plonning ond Design Monuol mOE, 2003).

The groding of lhe pond is shown on Figure ó (o reduced-sized copy of the full sized engineering drowing)

4.2 Storoge Volumes

The octive design sloroge volume obove the permonent pool is 4ó00 m3 to elevolion 185.5 m. Bosed on the
peok flow onolysis (see Section 4.3), lhis volume meels ond exceeds lhe minimum requiremenls for flood

sloroge.

The permonenl pool sloroge volume is 1900 m3. This meels the minimum woler quolity volume requiremenl

of ll30 m3. The moximum depth of the permonent pool is 1.5 meters. The 1900 m3 of storoge permonent

pool includes opproximolely 350 m3 of storoge wilhin the sedimenl foreboy. The exlended detenlion

elevolion is ot 184.5 (0.5m obove permonent pooll, wilh 1200m3 of volume provided to meei lhe erosion

conlrol crilerio.

Contoined in Appendix E is the sloge sloroge relotionship of lhe pond ond the stoge dischorge relotionship

for lhe oullel structure.

C.F. Crozier & Associqtes lnc.

Pro¡ecr No. 1251-4397

RoinûollEvent HWL ''
(ml

Bottom 182.5

Permonenl Pool 184.0

184.325mm
Extended Delention r84.s

2yr 184 6

r84.85yr
ì0 yr 185.0

25 yr 185.t

185.2100 yr
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4.3 Peok Flow Control

The originol hydrologic modeling (Burnside, 2003) wos modified 1o reflect the posl-development droinoge

conditions of the sile per the deÌoiled eng¡neering design. The revised hydrologic oulpul files ore found in

Appendix F. The modeling wos used lo determine the volume of octive sloroge required lo otlenuole posl-

development sile flows to pre-development rotes (i.e. quonlily control).

Peok flow control for lhe 2yeor,5 yeor, l0 yeor, 25 yeor, ond 
.l00 

yeor roinfoll evenls is ochieved. Tobles 3

ond 4 summorize the pre-developmenl ond posl-development peok flow rotes ol Outlels A ond B

respectively. Pre-development peok flow roles ore respected in oll instonces.

Toble 3:Peok Flow ot Outlet A

Note: l. roles lo the neorest 0.01 /s

Toble 4:Peok Flow Outlet B

Note: l. ow rotes lo neoresl 0.01 /s

4.4 Outlet Configurolion

An 1800 mm diomeler monhole contoins the hydroulic conlrols for the SWM pond. The extended delention

is provided by o ì'10 mm diomeler orifice connecled to o reverse sloping pipe. Higher flows ore conveyed 1o

the control monhole by woy of o double dilch inlel cotchbosin connected to the monhole by o 450 mm dio.

sewer. Flow is conveyed from the 1800 mm dio. monhole vio o 525 mm dio. slorm sewer, outletting lo lhe

open spoce block.

An emergency spillwoy hos olso been incorporoled into the pond design, consisling of gobion mottress

lreoled with topsoil ond seed.

Engineering detoils ore shown on Figure ó. Supporting hydroulic colculotions ore found in Appendix E.

C.F. Crozier & Associqles lnc.
Proiect No. 1251-4397

Peok Flow ¡63/sl r'

DifferencePre-
Developmenl

Post-
[Þvelopmenl

Reir¡m Pedod
(Yeorsl

001 -50o/o2 0.02
-50o/o5 0.04 0.02
-40o/o0.05 00310

0.04 -42olo25 0.07
-50o/o0.10 0.05r00

Peqk Flow {¡3/slt'
DifbrencePre-

Development
Post-

Development

Retum Period

lYeorcl

0.03 -73o/o2 0.ll
-79o/.019 0.045

0.0s -8lo/ol0 0.27
012 -67olo25 0.3ó

-49olo0.55 0.28r00
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4.5 Hydroulic Summory

The hydroulic operotion of lhe SWM pond is summorized in Toble 5 for oll design storm events ond o 25 mm

short durotion event.

Toble 5:SWM Pond Chorocterislics

L Peok flow roles 1o neoresl 0.0,| /s
2. Storoge volumes rounded lo fhe neoresl 50 m3

3. High woïer level {HWL) rounded to lhe neoresl 0.1 m

As shown on Toble 5, lhe SWM focility effectively ottenuoles peok flows. Approximotely 0.3 meters of

freeboord is ovoiloble between the 100 yeor design high woter level ond the inverl of the emergency spillwoy

which inlroduces o reosonoble foclor of sofety.

4.6 Mointenonce

A sediment foreboy hos been incorporoted inlo the SWM pond immediolely downslreom of the inlet storm

sewer. The foreboy is equipped with o non erodoble overflow weir to lhe elevolion of lhe exlended detenlion

fl84.s).

A londscoping plon (prepored by John Bell in Februory 2009) wos submitted for the SWM focilily. A
"stormwoter Monogement Focility Operolion & Mointenonce Monuol" wos prepored for the development in

June 2007 by CFCA. A copy of lhe document hos been included os Appendix G.

ll is possible lo occess oll reoches of the SWM focility for mointenonce purposes. A ó m occess rood is

provided olong the soulh limil of the pond block. Access to the conlrol monhole hos olso been incorporoled

into the design.

Following ossumption of the subdivision by the Town of The Blue Mounloins, moinlenonce of lhe SWM focilily

will rest with lhe municipolity. This will consist of onnuol debris cleon-up, gross mowing ond periodic

inspections. The frequency of sediment removol from the foreboy is subiecl lo fhe rood sonding proclices of

the Town. Sediment depths should be monilored onnuolly wilh removol ofter occumulolions reoch 50% of

the totol deplh of lhe foreboy (MOE, 2003). This is likely ofter 5 lo l0 yeors of operolions.

Prior lo ossumplion, oll moinlenonce will resl with lhe Developer

Peok Outflow r'

lms/sl

2.Storoge
(mtl (ml

HWL 3.RoinfollEvent Peok lnflow t'

(m3/sl

750 184.325mm 0.32 0.0r

0.51 002 r400 r84.ó2yr
0.02 2250 184 85yr 0.76

185.0l0 yr 0.92 003 2850
l.l5 0.r0 3100 185.125 yr

3ó50 185.2100 yr 167 0.24

C.F. Crozier & Associqles lnc.
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5.O SITE GRADING

Lot groding hos been prepored to minimize dislurbonce to the exisling grodes on the proposed lols os much

os possible. Most lot line swoles will be ol2olo or greoter. Swoles, which ore designed less thon 2olo, will
ollow for the retention of moture trees on lhe respeclive lots beyond the limils of lhe building envelopes.

Generolly, lot groding will be compleled by lhe individuol builders per detolled sile groding plons for

individuol lols ond it will be necessory lo oblqin opprovol of eoch plon from the Town Building Deportmenf.

These individuol lot groding plons should generolly comply wilh lhe overoll groding plons prepored by CFCA.

The groding of the site is intended 1o motch pre-develoþment droinoge potterns os much os possible. Lol

line swoles, which ore direcled toword the open spoce oreos, will be fonned out 1o promole sheet flow.

Externol droinoge is presently conveyed olong the south property line wilhin on exisiing dilch. The ditch

devioles from the property line in lhe vicinify of Lot 19, droining in on eosterly direction before completely

dissipoting in lhe oreo of lhe SWM pond.

The originol Developer ond consulling leom reviewed the ditch in lhe field on Seplember ll, 2003 with stoff

of the Niogoro Escorpment Commission, Grey Souble Conservotion Authority, County of Grey ond

municipolity. ll wos ogreed ol lhe meeting thot the exlernol flow would be ollowed to continue 1o droin olong

the property line to on outlet wilhin Block 42 (Open Spocel conloining the exisling wellond pockel.

ó.O ROAD STANDARD

The looped internol roodwoy ond enlronce within the property will be municipolly owned ond moinloined.

Access to lhe sile will be vio lhe exisling 20 m fronloge onto Grey Rood 40 olong the eosl property line.

While municipol precedence does exist for the use of o single occess for o development of this noture, iÎ is

considered good engineering design proclice to include o second occess for emergency purposes.

Consequenlly, lhe subiecl concept plon reflecls o fulure rood connection ot the north end of Streei B. From

this locolion, direcl connection con be mode lo Woodlond Pork Rood.

The typicol rood section for the developmenl will consist of o 20 m public rood ollowonce conloining on 8.5

m wide poved ospholt plotform complete with curb ond gutter, sonilory sewers, slorm sewers, wolermoin,
ulilities ond streetlights.

Our office hos prepored o Troffic Opinion Letter exomining the trip generotion ond the impoct on boundory

rood network of lhe new Droft Plon os compored with lhe previously opproved Droft Plon.

An Environmenlol Assessmenl (EA is currently being finolized for the lntersection of Highwoy 2ó ond Grey

County Rood 40. A Notice of Complelion hos been issued, ond lhe Town of The Blue Mounloins is owoiling
comments from slokeholders ond the Ontorio Minislry of Tronsportotion.

C.F. Crozier & Associolres lnc,
Proiect No. 125l-4397
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7.0 SANITARY SERV¡CING

7.1 Bockground

The subject developmenl is locoted within the Comperdown Service Areo thot flows lo lhe Thornbury Wosle

Woler Treolmenl Plon (Wtultrl-P), locoted on Peel Slreet in Thornbury. The WWTP is currenlly operoling ot 5l%

of its overoge doily flow roied copocity (20.l5 TOBM Woter & Wostewofer Copocily Assessmenl).

An existing 250mm sonitory sewer stub is locoÌed in proximity to lhe subiect londs ot lhe intersection of

Woodlond Pork Rood ond Highwoy 26, off of the lrunk sonilory sewer on Highwoy 2ó. The lrunk sewer

follows lhe olignmenl of Highwoy 2ó ond droins vio grovity to the Loke Shore Rood Pump Stotion, from where

sewoge is pumped to the Thornbury W\AfiP.

7.2 Sonifory Servicing Strotegy

Sonitory servicing for the subdivision is provided vio o nelwork of locol grovily sewers thol will connect inlo

the Town's municipol system vio lhe existing 250mm stub locoted ot Woodlond Pork Rood.

The routing of lhe locol sewers generolly follows lhe olignmenl of lhe internol roodwoys ol on odequole
deplh to ollow grovity service loterols for eoch lol in lhe subdivision. The existing sonitory sewers within the

subdivision hove been conslructed 1o service lots bosed on lhe old Droft Plon, wilh o temporory sonilory

monhole locoted ot the limil of Phose 2 londs lo service the future lols. Refer lo Figure 7 for loyout of site

sonilory servicing.

The sonilory design sheet wos updoled for the new lol fobric per IPS Consulling's Droft Plon. The new flows

for fhe subdivision were colculoled 1o be 4.451/s. The floltest seclion of the sonitory sewer on Slreel B hos o

copocity of 32.841/s. As such iÎ wos delermined thot the subdivision could be serviced wilh lhe existing

sonitory design.

8.0 DOMESTIC WATER SERVICING

8.t Bockground

Pofoble woter supply for lhe subiect londs will be supplied by the Town of The Blue Mounloins municipol

syslem. Similor to lhe sewoge servicing, connection to the exisling woler dislribulion system is

slro ightforword o nd feosible.

A 400mm diomeler municipolwoÌermoin is locoted olong Woodlond Pork Rood. There is o second exisling

400mm diomeier municipol wolermoin locoled on Grey Rood 40 southeost of the subiect londs. A
conneclion will be mode to eoch of lhese wolermoins lo form porl of lhe supply nelwork for the residentiol

developmenl. A "live lop" will be required in order lo connecl lo the existing wotermoins, since no ollowonce

wos mode olong these existing moins (i.e. stub or tee) for o future connection point.

With these wolermoins surrounding the property, it will be possible lo provide two dedicoled connections lo

lhe municipol dislribulion nelwork ond "loop" through the Georgion Glen developmenÌ. The deod-end moin

on Slreel B will be inlernolly looped or provided wilh o blow-off (lo be confirmed wilh Town), os required by

C.F. Crozier & Associoles lnc.
Proiect No. 1251-4397
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the Municipolity ond Ministry of Environmenl ond Climote Chonge MOECC).

The wotermoins for the developmenl were originolly sized by lhe Town ond their consultonls, ond the sizing

wos confirmed by our office in July 2007 (refer lo enclosed letter report in Appendix A).

The Town hos been working 1o finolize modeling the existing municlpol woler dislribuiion system. Upon

compleiion of the municipol woler dislribution system model, the exisling municipol system copoc¡ly will be

ossessed in relotion 1o lhe development's proiected demond, ond ony required upgrodes lo lhe mun¡cipol

system will be identified.

8.2 Domeslic Woter Servicing Strotegy

Poloble woter will be provided 1o the subdivision by woy of o 200mm municipol wotermoin on Street B ond
o l50mm municipol wotermoin on Slreet A following the olignmenf of lhe roodwoys, with two proposed

connections to the existing municipol sysiem ol Counly Rood 40 ond Woodlond Pork Rood, respeclively. Fire

hydronls hove been spoced os required lo provide the necessory fire protection. The wotermoin olignmenl
is reflecled on Figure 7.

Due to o proposed reduction in the number of unils, o consequent reduction in populolion wilhin the
subdivision con be expected. Bosed on this, it con be reosonobly ossumed lhol lhe exisling wotermoin
design is occeploble ond opplicoble 1o lhe new Droft Plon.

Stolic pressure meosurements ond o hydront flow Ìesl moy need lo be undertoken to confirm ovoiloble fire

flows, ond will be compleled os the developmenl opplicolion proceeds.

9.0 UTILITIES

The Georgion Glen development will be serviced with noturol gos, lelephone, coble TV ond hydro. All such

ulilities ore currently ovoiloble on Woodlond Pork Rood ond Grey Rood 40, ond ulilities hove been instolled
in Phose I of the subdivision.

IO.O EROSION AND SEDIÍI,IENT CONTROL

Erosion ond sediment controls will be inslolled on-site prior lo conslruclion of the remoining services. The

conlrols will consisl of sediment fence (light ond heovy duty), rock check doms ond lhe SWM pond operoling
os o temporory sedimenl bosin.

The sediment controls hove been specified on the engineering drowings ond olso reflected on Figure 5.

Noles pertoining to lhe mointenonce of lhe erosion ond sediment conirols ore included on the drowing.

C.F. Crozier & Associqles lnc.
Proieci No.'a251-4397

Poge ll



Georgion Glen SuMivision
The Myriod Group

Funclionol Seruicing & Stormwqler lmplementolion Reporl
2017

ll.o coNclusroNs

Bosed on the foregoing we conclude thot the proposed Georgion Glen development con be odequotely
servlced.

l. The servicing ond slormwoler monogement slrolegy presented herein is consislent with the design
completed ond opproved for previous plonning opplicolions for lhe property.

2. Access to the sile will be provided from Grey Rood 40 into lhe proposed development. Provisions
for emergency occess hove been provided ol the lerminotion poinl of Street B in the norlhwest corner
of the property.

3. A Stormwoter Monogement focility hos been provided to provide woter quoniity ond quolity conlrol
for the subiect development.

4. The developmeni will be serviced by municipol sonilory sewer. Conneclion 1o the existing Municipol
sewer syslem will be mode ol lhe exisling 200mm sonitory sewer slub locoled ot Woodlond Pork
Rood.

5. Domeslic woler supply will be provided lhrough connections 1o the existing municipol syslem ot Grey
Rood 40 ond Woodlond Pork Rood. Confirmotion of ony woler syslem improvemenls fo provide
required pressures ond flows will be confirmed wilh the Town os deloiled design proceeds.

6. All moior utililies ore ovoiloble 1o service the development.

Therefore, we recommend opprovol of lhe Plonning Applicolions for the subiect londs from the perspeclive
of engineering services ond droinoge requiremenls.

Respectfully submitted,

c.F. cRoztER & AssoctATEs lNc.

Kevin Morris, P.Eng

Portner
KM/od

J:\ì200\1251-The Myriod Group\4397 - Georgion Glen Res. Subdivision\Reports\lsl5U8\2017.02.08 SWM IMP Report.docx
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Georgion Glen Development Permits, Approvols ond Conditions
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ATTACHMENT 2

ApplioantlSoricbetti
File No. 42T-2002-00ó
Municipality: Town of Tbe Blue Mountains
Loc¿tion: P¡rt Lot 28' Concession ?
Phase I 1602'2005

Schedule E4

Draft Plan of Subdivision Conditions

Plan of Subdivision File No. 42T-2002-006 has been granted DRA¡T APPROVAL.

The conditions of final plân approvâl tbr registration of this draft Plan of Subdivision ¿re

as follows:

No. Conditions

That this approval applies to the draft pian prepared by Malone Given Parsons

Ltd. revised June 21,2004, showing a totôl of 24 single detachecl residential lots
(Lots i-15 and 31-39), and Blocks 42 to 46 for open space and trailways and
Block 50 to 56, and Street A and B on Pan of Lot 28, Concession 7 (formerly
Twp. of Collingwood) in fhe Town of The Blue Mr:untains in the County of Grey,

The orvner shail pay cash-in-lieu of parkland dedication in accordance with the
provisions of thç P\anning,4.ct.

That the ou/ner agrees to satisry all the requirements, financial and otirerwise, of
the Town of The Blue Mountains concerning the prcvision of toads, installation of
services and any other financial matter consistent with Minutes of Settlement
dated May 2, 2A03 between the Town a¡rd the Owner and that appropriate
provisions be coirtained in the subdivision agreemenf.

"lhat prior to final approval, appropriate zoning is in effbct for this proposed

subctivision, to the satisfaction of the Crey Sauble Conservation Authority and the

Niagara Escarprnent Commission-

That the street(s) shall be named to the satisfaction of the Town of The Blue
Mountains.

That Blocks 52 to 54be conveyed to the municipality for 0.3 *"t 
" 
,"."*"

That Blocks 42, to 46 be conveyed to the Town of The Blue Mountairs for Open
Space. The precise losation of the boundaries of Block 42 lo 44 shall be

surveyed to that satisfaction of the Town in consultation with the Niagara
Escarpment Commission and the Crey Sauble Conservation Authority.

8. That Block 50 be conveyed to the Town of The Blue Mountains forfufure road
purposes.

9. That Block 5l be conveyed to the l'own of The Blue Mountains for emergency

acoess purposes.

10. That Block 55 and 56 be conveyed to the County of Grey for 0.3 metre reserves.

4.

5

6.

7.



Applicant: Soricbetti
File No.42T.2002-006
Municipality: Town of The Blue MountaÍns
Location: Part Lot 28, Concesçion 7
Pbase I 16-02-2005

I l. That, in consuitation with the Town and the Niagara Ëscarpment Commission, the

Owner shail prepare a recreational trail routing ând design plan, and implement
såme through appropriate language in the subdivision agreement,

t2. That the road allowances inciuded in this draft plan shall be shown and dedicated
as public highway.

13. That such easements as mây be required for servici:tg, utility or dminage purposes

shall be granted to the appropriate authority, including appropriate storm water
management t'acilities, sewer line connections antl watennain looping as required,
as well as appropríate provisions for maintenance, clefault and confirmation that

construcfion has occuned in accordance with Town standards.

14. (a) That a subdivision ågreement between the owner and the Town of The Blue
Mountains shall be entered into and registered against the lands to which it
applies.

(b) in addition to the Subdivision Agreement, and prior to final approval, the

Town and the Owner shall enter into a Wetland Buffer Agreement in the form
attached hereto that will apply to Lots 36 to 39 and be registered against the lands
to which it applies,

(a) Tliat prior to final approval, drainage, surface water and stonn"vatsr
ma¡Ìagemetìt plans shall be prepared by a professionai engineer that will address

the means to control erosion, sedimentation and surface water flow within the

developrnent lands, both during and after constructìon to the satisfaction of the

rnunicipality in consultation rvith the Grey Sauble Conservation Authority and the

Niagara Escarpment Commission.

(b) That the subclivision agreement betrveen the owner and the Town of The Blue
Mountains contain provisions in wording acceptable to the Town of The Blue
Mountains, in co¡rsultalion with the Niagara Escatprnent Commission and the

Crey Sauble Conservation Authority that will ensure the implementation of the

approved plans. 'fhe agreement shall also provide for the MainTenance, default
end adequacy of construction provisions with respect to stormwater mânågement
facilities. Confirmation that coirstruction h¿s occurred in accorclance with Torvn

Standards.

15

16. That develapment shall be subject to suitable årrangemenls for the extension of
municipal waþr and sewer services and the availability of adequate water and

sewage allocations in accorciance with the servicing provisions of the Beaver

Valley Official PIa¡i and Offieial Plan Amendment 133 and Minutes of
Settlement.

That the Owrrer sirall not construct internal sewices for the plan prior to enterixg
into a pre-servicing agreement.

:
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24.

Applicant Soricheftl
File No.42T-2002-00ó
Municipaliry; Town of The Blue Mountains
Location: Part Lot 2E, Concessior 7
Phsse I 16-02-2û05

18. That the appropriate fees are paid to the Grey Sauble Consewation Authorify for
the review of the noted rëports, as specified in thE Authority's plaruring services
agreement with the Town of The Blue Mountains.

19 That prior to fìnal âpproval, a landseape an<1 tree preservation plan be prepared by
the owner for tlie approval of the Niagara Escarpment Commission and be

incorporated into the Subdivision Agreement. The landscape pian will include the
trailways, street planting and entrance features þlans for individual lots are not
required).

That prior to final approval the County is advised, in writing by the Town of The
Blue Mountains how conditions 2 to 19 have been satisfied.

That prior to final approval the County is advised, in writing, by the Crey Sauble
Conservation Authority how conditions 4,7,7 5 and l8 have been satisfied.

That prior to final approval the County is ¿dvised, in writittg, by the Niagarz
Escarpment Commission how conditions 4,7,i 1,15 and l9 have been satisfied.

That prior to final approval a copy of the fully executed subdivision agreement
between the Owner and the Town of The Blue Mountains shall be provided to the
County of Grey.

If final approval is not given to this plan within eight years of the draft approval
date, and no extensions have been gi'anted, draft approval shall lapse uncier
Subsection 5l(32) of the Planning A.ct, RSO 1990, as amended. If the owner
wishes to request an extension to draft approval, a written expianation along with
fhe appiicable application f'ee and a resolution from the local municipality must be

received by the County of Crey Director of Planning prior to the lapsing date.

Please note that an updated review of the Plan and revisions to the conditions of
approval may be necessary if an extension is to be granted.

25 That the {)wner provir{e the County of Orey with a cómputer disk containing a
digitized copy of the Final Plan in a I'ormat acceptable to the County of Crey.

NOTES TO DRA,FT APPROVA.L

It is the Ownem responsibility to fulfili the conditions of draft approval ancl to
ensure tirat the required clearance ietters are fo¡*'arded by the appropriate

agencies to the Counfy of Grey, quoting the County {ile number.

An electrical distribution line operating at below 50,000 volts might be located

within the area affected by this development or abuning this development.
2.



Applicail: Sorichetti
File No. 4?T-?002-0Û6
Municipality: Torvs of The BIue Mountains
Location: Part l,ot 28, Concession 7

Fhgse I 16-02-1005

Section 186 - Proximity - rif the Regulations for Construciion Projects in the
Occupationttl Nealth and Sc{ety lct" requiras that no object be brought cioser
than 3 meters (i 0 f'ect) to the energized conductor It is the Orvner s responsibility
to be aware, and 1o make ¿li persomrel on site avr'are, that all equi¡:ment and
personnel nl.ust come no closer than the distance specified in the Act. They shoulri
also be aware thaf the electdeai conductors can ¡aise ancl lower without warning,
depending on the e.lectrical clernand placed on the line. Waming signs should be
posted on the wood poles supporting the conductors stating "DANGER -
Overheacl Eiectrìcal Wires" in all locations where persomel and construction
vehicles might come in close proxìmity to the conductt¡rs.

,3. Clearances arc requircd fi'om the following agencies:

Town ofThe Blue Mountains
Municipal ûffice Box 3 l0
TI{ORNBURY, 0ntario NOH zPO

{irey Sauble Conservation Authority
R.R, # 4
OWEN SOLIND, Ontario N4K 5N6

Niagara Escarpn:ent Co¡nmission
99 King Street
THTRNBURY, Ontario N0H 2P0

4 We suggest you make y*ursell'arvare ofthe fr:llowing subsections of the Land Titles
Act:

a) subsection 143(i) requires all new plans to be registercd in a l,and Tities
system if the land is situated iri a land titles division; and

b) subsection 143(2) ailows certain excepîions.

It is a requirement that tlie rnunicipaliry register the subdivision agreement as

provided by subsection 5l {26) of' the P/r¡n¡ting Act âgainst the land ¡o which it
applies. as notice to prospective purchasers.

Inauguration or exlension of a piped waTer supply, a sewage system ar a slonn
drain, is subject to the approval of the Ministry of the Enviroament under th*
On¡urio l4Ìater íiesources Áct. RSO 1990, as amenrled,

All nreasurernents in subdivision {inal plans must be presente<i in rnetric unils.

The finai plan approved by ihe County ütust be regìsterecl rvithin thirty (30i ctays

or tlre County måy withdraw its ap¡:rovai rmder subsectir:rn 5I (2 1 ) of the Planning
lc¡ RSO 199û, as amended.

)
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Applicant: $orichetti
File No.42T-2002-0û6
Municipalþ; Totn of The filue Mountains
Location; Fart Lot 280 Conceseiom 7
Phase I 16-02-2085

9. Thal prior fo any alteration or crossing of a rvatercourse, or works within ¿ fiil
regulated are4 âpproval must be obt¿rined fron the ürey Saubie Ccnsen'ation
Authodty.

10. Final approval of the subdivision plans approved by the OMB is given to rhe

County o1'Grey pursuant to Section 5l (56.1) of the Plsnning Act.



Owncr: Sorichetti
File No.4ZI-2002"006
Municipality: 'forvn of The Blue lllountains
Location: P¡rt l¡rt 28, Concesslon 7
Phase 2 May 17,20Û7

Schedule E-4

Þraft Plan of Subdivision Conditions

Plan of Subrlivision File No. 4Tl-200?-0A6 has bccn granted DRAFT APPROVAL,

The conditions of final plan approval for registration of this clraft Plan of Subclivision are

as follows:

Nq, Conditi<ìns,

L That this approval applies to the draft plan preparcd by Malone Given Parso¡rs

Ltci. revi,sed June21,2004, showing a total of l0 single detached residential lots

(Lots 16 8L 17,20tc25,79 and 30) and Blocks 52-54 an Lot 28, Concession 7

(forrnerly Twp. of Collingwood) ìn the Town of The Blue Mountains in the

County of Grey,

2. The owner shall pay cash-in-lieu of parklancl declication in accordance with the

¡rrovisions of the Plcmn.in.g Act.

3. That the owner âgrees to satisfy all the requirerrcnts, i'inancial and otherwise, of
tl'¡e Town of The Blue Mountains concerning the provision of roads, installation

ofl services aud any other financiel matter Çonsistent with Minutes of Settlemetlt

datecl Mtty 2, 2003 between [he Towu a¡rd the Owuer ancl that applopriate

plovisions be cont¿rinecl in tire subclivision agrcernetrt'

4, That priol to linal approval, appropliate zoning is in efïect for thi.s proposecl

subclivision, to the satisfaction of the Grey Sauble Conservatiott Authotity ancl the

Niagara Escarpment Commissiotl.

5. That Blocks 52-54 abutting lots 16-22, 29 anrl30 be lifted and conveyed by the

municipality.

6. That a subdivision agreement between the owner tncl the Towtt of The Blue

Mountains shall be enterecl into ancl registered against thc lancls to wltich it
applies.

'l . (a) That plior to final approval, drainage, surf'ace water aud stol'lïwatel'
rnânagement plans shall lre preparecl by a professional engineet that will addre.ss

the rneans to control ernsion, seclimentation and sut'face water flow within the

clevelopment lancls, both cluring and aftet' con.strltction to the satisfhction of the

municipality in consultatiou with the Grey Sauble Conselvati<¡n Arrthority ant{ the

Niagara Escarpment Commissiorl,

(b) That the sutrdivision agreement between the owner and tlte Town of '['he Blue

Mountains conrain provisions in worcling acceptable to the Town of The Blue



Owner: Sorichetti
File No. 42't -2{t02-1106

Municipalityl 'forvrr of 'l'he Blue Morrntains
L<lcation: l'art Lot 2ll, Concesslon ?

Phase 2 lvlay l7' 2007

Mountains, in corrsultation with the Niagara Escatpment Cornmission ancl the

Grey Sauble Conservation Authority that will ensure the irrtplementation of ñe
¿lpprcved plans. The agresment shall also provide tbr the Maintenance, default

aud udequacy of construction provisions with respect to stormwatel' m¿lnagemelìt

facilities. Corrfirmation that construction has occtrrred in accordance with Town

Standarcls.

8. That cieveloprnent shall be subject to suitable ât'rangements for the extension of
municipal water and sewer seLvices and the availability of adequate w¿ìter and

sewage allocations in accolclance with the servicing provisions of tlie Beaver

Valley Official Plan nncl Ofïicial Plan Arnenrlment 133 ancl Minutes of
Settlernent.

9. That the Owner shall not cotìsjtruct internal services fol the plan pliot to entering

into a pre-.servicing agreement.

10. That rhe applopr.iate fèes are paid to the Grey Sauble Couservation Authority for
the review of the notecl l'ep()tts, as specified in the Authority's planning services

âgrcement with the Town of The lJlue Mountains ,

I l. That priol to final approval the County is advised, in writing, by the Town of The

Bltre Mountains how conditions 2 to t0 have been satisfiecl'

12. 'lhat priol to final approval the Corrnty is advised, in writirtg, by the Grey Sauble

Conservation Authority how conclitions 4,7 atld 10 have been satisfied.

13. That pliol ro final ¿lpproval the County is aclvisecl, in writing, by the Niagara

Escatpment Comrnission how c<l¡ditions 4 and 7 h¿ve bee¡ satisfiecl.

14. (a) That prior to final approval a copy of the fully executed suhtiivi'sion

agreement between the Owner ancl the Town of The Illue Mount¿ìins shall bl:

provided to the CountY of CreY,

(b) ¡l adclition to the Subdivision Agreernent, and prior to final approval, the

Tow¡ ancl the Owner shali enter into a Wetlancl Buffer Agreement in the form

artachecl hercto that will apply to Lot 18 and be registeled against the lancls to

which it applie.s,

l5 If final approval is not given to this plan within eight years of the dlaft apptoval

cl¿te, anci no exteusions have been granter.l, draft apprnval shall lap.se undet'

Strbsection 5l(32) of the Planning Act, RSO 1990, as amended. If lhe owner

wishes to reqile,st an extensior"l to clraft approval, a written explanation along with

ttre applicable ap¡:lication fee ancl a lesoltrtion from the local mttnicipality rnttst

be t'eceivecl by the County of Grey Director of Plzrnning priol to the lap'sing date.

Please note that an upclateil review c¡f the Plan ancl revisions to the conditions of

:
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Owncr: Sorichetti
Filc No, 42'f -20{JZ^(r06

Municipnlity: 'fowrr of 'fhe lllue fVlountuilts
Location: P¡rrt Lot 2ll, Concession ?

Phase 2 May 17, 2007

approv¿ìl may be llecess¿uy if an extension is to be granted'

l(t. That the owner provicle the County of Grey with a compttter disk containing a

digitizecl Çopy of the Final Plan in a format acceptable to the County of Crey.

NOTES TO DRATT APPROVÀL

i. tt is the Owners responsitrility to fulfill the conditions of clraft approval and to

ens¡¡le that the required cleatance letters are forwnrded by the at)plopfiate

agencies lo the County of Grcy, quoting tlte County file number.

2. An electricai distdbution line opcrating at below 50,000 volts rnight be located

within the area affected by thi.s developrnent or abutting this clevelopment,

Section 186 - Proximity - of the Regulations fol Construction Projects in [he

Occu¡tulí¿nrtl HectLth cmd Sufety Lcl, r'ec1uircs that no object be brought closer

ttran 3 mete,rs (10 feet) to the energizcd conc{uctol'It is the Owuer s responsibility

lo be aware, and to rnake all ¡rersonnel on site awåre, that all equipment ancl

personnel must cotne no closer than the distance specified in the AcL They shoulcl

also be aware lhat the electl'ical concluctors can raise and lower without warning,

clepencling on rhe electrical dernand placed on the linc. Waming sign.s shoulcl be

posted on the woocl poles suppofting the concluctors stalillg "DANCËR -

Overhead Ëlectrical Wires" in all locations lvhere personnel ancl constructit¡n

vehicles ntighi come in close proximity to the condtlctol's.

.1. Clearances are required from the following agencies

Town of The Blue Mountains
Municipal Office Box 310
THORNBURY, Ontario NOH 2PO

Grey SaLrble Cotiservation Autholity
R_R. # 4
OWEN SOUND, Onla¡'io N4K 5N6

N iagara Ëscarpment Commission
99 King Stt'eet
THORNBURY, Ontario NOH 2P0

4. We suggest you make yourself awale of the f'ollowing snbsectiotls of the Land Titles

Act:

a) subsection 143{l) requires all new plans to be registelecl in a Land Titles

systern if the land is situatetl in a land titles clivision; ancl
i

i
t
1

I

I

:
l
I
I
1

1



()wnc¡'; Sorichetti
Filc No, 42:f -2Û02.t}fr6

Municipality: 'lorvu of The lll¡re lVlountains
Locationr Palt Lot 28' Concession 7
fhasc 2lVlay 17,2007

b) sLrbsection i43(2) allows certain exceptions,

5. It is a requit€rnent that rhe urunicipality register the subclivisiotr agreemeut as

provided by subsection 5l (26) of the P/annìng Act against the lancl to which i¡

applies, as uotice to prospective pltrchasers.

(-¡. Inaugur.ntion or extensíon of a piped water supply, â sewage systen] ol' ål lilorlll
c¡.ain, is subject to thc âppt'oval of the Ministry of the Ënvironmutt unclet' the

Oftrario Wt¿ter Resources A<:t, RSO 1990, as amended.

7. All rneasurcments in suLrclivision final pians must be presentecl in metri.c urtits.

B. The final plan approved Lry the County rnust be legisterecl r.vithin thit'ty (3Û) days

or the County may withctraw its approval rrncler sutrsection 5l (21) of the Plcnnittg,

Ac¡ RSO 199(), as âmended.

g. That prior to any alteration or crossing of a watercotttse, or works within ¿r fill
LcgLrlatecl arca, ¿rpproval tnust be obtainecl fiour the Crey Saublc Conset'vatiotl

Authority.

10. Final apploval of the.subdivi,sion plans appfûvecl by tfre OMB is given to the

County of Grey pul'suant to Sectiott 5 I (56' 1) of the Planning Act'
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.Appti$nt Sorlchrctü
Fiþ No. a2T-2lXl2{D6
Municipditjr: Toç¡ of ïfc BIuc Mou¡t¡i¡s
I-ocatiou Part Lot 28r Cones¡ion 7
Pha¡c2

Schedule E-d

Draft Plan of Subdivision Gonditions

Plan of SubdivisionFileNo 42T-2002-006 has bce,n granted DR.AFT APPROVAL.

The conditions of final plan approval for registation of this dr¿ft Plan of Subdivision a¡e

as follows:

PL020205 et al

Ns

l.

2.

3.

4.

5.

6.

7.

Conditions

That this approval applies to the eaft plan prepared by Malone Given Pa¡sons

Ltd. rcvised Nove,mber 18¿003, showing a toül of l0 single det¡ched residential
lots (Lnb 16 & 17, t8 to æ,29 and 30) and Blocls 52-54 on Lot 2t, Conoession
? (fornerly Twp. of Co[ingwood) in the To*n of The Blue Mormains in üe
Coutyof Grey.

The owner sball pay cash-in-lieu of partland dedication in acc¡¡dance with thÊ
p'rovisions of the Plar¿ ing Ad.

That the o**r agf€cs to satisfy all the ${¡uir€m€rús, fin¡¡sial and otherwisg of
the Town of Tbe Blue Mormtains conccrning the provision of roads, installation
of serrrices and any otber fina¡cial matter consistent witb Minutcs of Scttlcmq¡t
dated Ìvfay 2,2003 bcfiveco the Town a¡d the Ocm€r ¡nd tbat agpmpriate
provisions be contained in the nrbdivision agreeincnl

Tbat prior to fmal agproval, approrpriate zoning is in effect for this proposcd

st¡bdivision, to tbc satisfaCIion of the CÍsy Sauble Conserr¡mion Autbority and the
Niagara Escarpmeirt Commission-

Tbat Bloclcs 52-54 abutting lots 1622,29 and 30 b€ tifted aud conveyed by the
municipality.

Th¡t a subdivisiø agreerne,nt bctweeir the oumer and the Toum of The Bluc
Mor¡ntains sbâtl be e¡rtcred i¡to aûd rcgistçred against the lands to which it
aplies.

(a) Tbat prior to final approva[ drainage, surface watcr and stormn¡stcr
maûagem€lrt plans shall be pre,parcd by a professiooal cngineer thât wiI add¡ess

the means to confrol erosion, sedimentation a¡d surface watcr flow within the
develo,pme,lrt lands, both druing and after constuction to the satisfaction of the
municipality in consultatio¡ with the Grey Sauble Conservdion Autbority a¡d the
Niagara Escarpmeirt Commission.

O) That the suHivision agrccmeût between the owner andtbe Towu of The Blue
Mountains contain provisions in wording aco€ptîble to tbe Town of Thc Blue



7 PL020205 et at

Àpplicant Sortcbetü
Filc No.42T-2lXlZ{ll6
Municþalit¡r: Town of Ttc Blue Mount¡in¡
I¡cation: Part I¡t 2& Conccrslon 7
Phrse 2

Mountains, iu consultation with the Niagara Escarpment Commissio¡ and the

Grey Sauble Conse¡vation Authority that will ensure the inple,mcntation of the

approved plans The agreement sball also p'rovido for the Mainte,na¡cc, dpfault

anil adequacy of construction provisions with respect to stormwater manage,ment

facilitiæ. Confirnation that construction.bas occuncd in accordance with Town
Sundards.

8. Tbat development shall be subjed to suitable arangements for tbe ortensim of
municipal watcr a¡d seur€r servic€s and the availability of adeqruæ vater aod

seu'age allocations in acco¡dauce with tbe servicing provisions of tbe Beaver

Valley OfFciat Plan a¡il OfEcial Plan Ame,ndment 133 and Minr¡tcs of
Settleincnt

9. Thåt the Owner shall not consEust int€rnal services for tbe plan prior to cotcring

into apre-qr¡icing aere€,meot )

10. That the appropriate fe¡s a¡e paid to the &ry Sauble Consen¡ation Authotity for
the rsview õf õæ noted rcpors, as specified in the Autbuity's plaming serr¡iccs

agr€meßt witb the Tocn of The Blue Mor¡nains

I l. Tbat prior to frnal approval the County is advised, in writing, by the Town of Tle
Blue Mo¡ntains hou¡ conditions 2 to 10 b¡r'e beon satisfied-

12. Tbat prior to final approval the County is advise{ in rrriting by the Crey Sauble

Consen¡ation A¡thority how conditions 4J a¡d l0 have bccn satisficd-

13. Tbat prior to final ap,prorral the Comty is advised, in writing, by the Nugara
Escarpnent Commissio¡ how conditions 4 and 7 have bee,n satisficd"

14. Tbat prior to final approval a copry of the ñrlly exeortcd sr¡bdivision agreemort

b€tu'e€û the Owner and the Town of The Blue Mormtains shaü be pnovided to

thcCounty of Grcy.

15. If ñnal approval is not given to this plan within cigbt years of the draft approval

date, a¡d no oüensions bave bcen Sra¡úcd, ùafr appr,oval sh¡ll þpss r¡ndq
Srrbsectim 5l(32) of the Planning Act, RSO 1990, as amended" If tbe ovmer

wishes to reçest an extension to draft approval, a writte¡r explanation along with
the applicablc applicatim fee and a resolution from the local muicipality mut
be ræeived by the Cornty of Gre,y Director qf plaûniqg prior to tbe lapsing daæ.

Please notc that an updatcd review of the Plan and rwisions to the cmditions of
approval may be necesury- if an extension is to be4ranted.

16. That the ovflrer p,rovide the County of Grey with a computer disk containing a

digitizd copy of the Final Plan in a format acceptable to the County of Grcy.



Re

Date

Mrs. Janice McDonald
Director, P lanning and Development

The Corporation of the County of Grey
County Administration Building
595 - 9th Avenue East,

Owen Sound, Ontario
N4K 3E3

Dear Ms. McDonald:

Draft Plan 42T -2002-006; Sorichetti/Georgian Glen Subdivision
Town of The Blue Mountains
Clearance of Draft Plan Conditions - Phases l and2

This letter is to convey the Niagãra Escarpment Commission's clearance of conditions for the above noted

draft plan. The respective conditions and a description of how they have been satisfied are set out below:

Phase 1

Condition 4: Appropriate Zoning is in effect
The Zoning Bylaw (ZBLNo. 2006-38) for this site was approved by the OMB on TBD with the support of
the Niagara Escarpment Commission, on which basis the Commission is satisfied that appropriate zoning is

in effect.

Condition 7: Surveyed Boundaries of Blocks 42 - 44

These boundaries have been surveyed and are shown on the Plan of Subdivision to the satisfaction of the

Commission.

Condition 1L: Recreational Trail Routing and Design Plan

The owner has submitted this plan. It has been reviewed by the Commission and accepted as appropriate. It
is implemented to the Commission's satisfaction in paragraph xx of the Subdivision Agreement between the

Town of The Blue Mountains and the owner.

Condition 15: Stormwater Management and related Plans

The owner has submitted these plans in a Stormwater Management Report, prepared by a professional

engineer. It has been reviewed by the Commission and accepted as appropriate. It is implemented to the

Niagara Escarpment Commission's satisfaction in paragraph xx of the Subdivision Agreement between the

Town of The Blue Mountains and the owner.



Clearance of Draft Plan Conditions - Draft Plan 42T-2002-006, Phases I andZ
Date
Page 2 of2

Condition 19: Landscape and Tree Preservation Plans
The owner has submitted these plans. They have been reviewed by the Commission and accepted as

appropriate. They are implemented to the Niagara Escarpment Commission's satisfaction in paragraph xx
of the Subdivision Agreement between the Town of The Blue Mountains and the owner.

Phase 2

Condition 4: Appropriate Zoning is in effect
The Zoning Bylaw (ZBLNo. 2006-38) for this site was approved by the OMB on TBD with the support of
the Niagara Escarpment Commission, on which basis the Commission is satisfied that appropriate zoning is

in effect.

Condition 7: Stormwater Management and related Plans
The owner has submitted these plans in a Stormwater Management Plan Report, prepared by a professional

engineer. It has been reviewed and accepted as appropriate. It is implemented to the Niagara Escarpment

Commission's satisfaction in paragraph xx of the Subdivision Agreement between the Town of The Blue

Mountains and the owner.

Please notify the Niagara Escarpment Commission upon final approval of this plan

Yours truly
Etc.

cc J. Genest, Malone Given Parsons Ltd.



Date

Mrs. Janice McDonald
Director, Planning and Development

The Corporation of the County of Grey
County Administration Building
595 - 9th Avenue East,

Owen Sound, Ontario

N4K 3E3

Dear Ms. McDonald:

Re: Draft Plan 42T-2002-006; Sorichetti/Georgian Glen Subdivision
Town of The Blue Mountains
Clearance of Draft Plan Conditions - Phases I and2

This letter is to convey the Grey Sauble Conservation Authority's clearance of conditions for the above

noted draft plan. The respective conditions and a description of how they have been satisfied are set out

below:

Phase L

Condition 4: Appropriate Zoning is in effect
The Zoning Bylaw (ZBLNo. 2006-38) for this site was approved by the OMB on TBD with the support of
the Grey Sauble Conservation Authority, on which basis the Authority is satisfied that appropriate zoning is

in effect.

Condition 7: Surveyed Boundaries of Blocks 42 - 44

These boundaries have been surveyed and are shown on the Plan of Subdivision to the satisfaction of the

Authority.

Condition 15: Stormwater Management and related Plans

The owner has submitted these plans in a Stormwater Management Plan Report, prepared by a professional

engineer. It has been reviewed by the Authority and accepted as appropriate. It is implemented to the Grey

Sauble Conservation Authority's satisfaction in paragraph xx of the Subdivision Agreement between the

Town of The Blue Mountains and the owner.

Condition 18: Appropriate Fees are Paid
The Authority has been paid the appropriate fees.



Clearance of Draft Plan Conditions - Draft Plan 42T-2002-006, Phases I and2
Date
Page 2 of 2

Phase 2

Condition 4: Appropriate Zoning is in effect
The Zoning Bylaw (ZBLNo. 2006-38) for this site was approved by the OMB on TBD with the support of
the Grey Sauble Conservation Authority, on which basis the Authority is satisfied that appropriate zoning is

in effect.

Condition 7: Stormwater Management and related Plans

The owner has submitted these plans in a Stormwater Management Plan Report, prepared by a professional

engineer. It has been reviewed by the Authority and accepted as appropriate. It is implemented to the Grey

Sauble Conservation Authority's satisfaction in paragraph xx of the Subdivision Agreement between the

Town of The Blue Mountains and the owner.

Condition L0: Appropriate Fees are Paid
The Authority has been paid the appropriate fees.

Please notify the Grey Sauble Conservation Authority upon final approval of this plan

Yours truly
Etc.

cc J. Genest, Malone Given Parsons Ltd.
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August 12,2004

Mr. John P. Genest, BES, MBA
Malone Givens Parsons Limited
140 Renfrew Drive, Suite 201
Markham, Ontario
L3R 683

Dear Mr. Genest:

RE: OMB Gase File No. PL020894
Draft Plan of Subdivlsion 42T-2002-006 & Proposed Zonlng By-law
Georgian Glen Subdivision (Sorichetti lÞvelopment Group lnc.)
Part Lot 28, Gonc. 7, Town of the Blue Mountains, formerly Gollingwood Township
Our File: PSl09

This is to advise that the Grey Sauble Conservation Authority(Gs0A) has reviewed the
Stormwater Management Report prepared by G.F. Croãer and Associates lnc. May 20M for the
noted development and finds it to be acceptable to address condition 15(a) and 7(a) and of the
Draft plan approvalfor phase one and two respectively.

The general layout of the proposed draft plan of subdivision dated June 21, 2004 is acceptable
to the GSCA to address condition 7 of phase 1 draft plan approval.

We agree with the amendments to condition 11 of dnaft plan approval proposed by tþe Niagara
Escarpment Commission (NEC) in their July 21, 2004 conespondence to the OMB. However,
we recommend that the GSCA atso be listed as an approval agencywithin this coniJítion.

We also agree with ltem number 3 of the NEG letterand the conesponding Appendix 1.

It is our opinion that the provisionsoutlined in this appendix can be successfully achieved
throqgh the implementation of the tree preservation plan through tre subdivision agreement and
through setbacks within the proposed zoning by-law.

We are also in receipt of an application for permission to alter a waterway for the minor diversion
of the watercourse along the north westem part of the properly. We have reviewed the permit r
application along with thä supporting documentation and òoncluded that the proposal w.öuH.not) Ð..rof
constitute a harmful alteration, disruption or destruction of fish habitat under section 35(1) of / E*'-
Federat Fisheries n"i Â pã*¡t forifràJe works will be issued by the Conservation Rutnority. \ ,P/(

.t2

@
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Mr. Genest
OMB File P1020894
August 12,2044

page 2

We also note that as this development was a new subdivision and not circulated through normal
channels, the subdivision review fee under our planning services agreement would be applicable
to this application. An invoice is provided for the proponent to address condition 18 of draft plan

approval. All other fees associated with the review of storm water management
reports/alteration permits and environmental impact studies have been paid and there will be no
additional fees to review the anticipated tree preservation plan or subdivision agreement. For a
full fee schedule please refer to our webpage.

lf any questions should arise, please feel free to contact me.

Yours very trul¡

Andrew J,
Environmental Planner

J.R: Mills, Ontario Municipal Board

Marion Plaunt, Niagara Escarpment Commission, Georgetown

Rob Armstrong, Town of The Blue Mountains

Ellen Anderson-Noel, Authority Director

Chris Crozier, C.F. Croâer and Associates

Ron Glenn, Gounty of Grey

cc



-s> laL -?{c:i fi
è
ê

Ø{/r
.p*t(ta

&
- On(¡rro's
NlJg¡Ê

h5c¡fpment

f Esc¡mement
du Nr¡eJr¡ de

l'Oní.¡no

Nkçom Escûpmaît Comm¡s3iôo
232 Guelph Str€€t

Georgetown ON L7G 481
Tê1. No. (905) 877-5191 - Fax No. (905) 873-7452

Comûuss¡on de I'escarpemeilt du iliagsr.
232. rue Guelp¡

Georgetown ON t7G 481
tf de tel. (905) 877-5191 - Télécopieur (g)s) 87$7452

www.escerpment.org

October 6, 2004

Mr. C.F. Crozier
C.F. Crozier & Associates lnc.
110 Pine Street
Collingwood, ON LgY 2Ng

Dear Mr. Crozier:

RE: Addendum to Stormwater lmplementat¡on Report (October 6, 2004)
Sorichetti
File No. 42T - 2002 - 006
Part Lots 26 and 27,Con.7
Town of the Blue Mountains

Thank you for your deta¡led response outl¡n¡ng the points that demonstrate that
the function of wetland on the north-west corner will be maintained post-
development.

This is to advise that condition 7 (a) of the Draft Plan of Subdivision Conditions
(Schedule E-4), with respect to the Niagara Escarpment is thereby fulfilled.

M Plaunt
Senior Strategic Advisor

Rob Armstrong, Town of the Blue Mountains
Ron Glenn, County of Grey
Andy Sorensen, Grey Sauble Conservation Area
Lynne Richardson, NEC

Y

c:
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Anne Marie carson

From: Chris Crozier

Sent: Wednesday, October 06, 2004 8:55 AM

To: M. E. S. Marion Plaunt (marion.plaunt@mnr.gov.on.ca)

Cc: Kevin Morris; lan McCutcheon; Anne Marie carson; Rob Armstrong; Russell Sorichetti

Subject: Georgian Glen Subdivision (Sorichetti) Town of the Blue Mountains

Marion,

Thank-you for providing me your comments with respect to the stormwater management report for Georgian
Ridge éubdivision (Sorbhetti) via your voice mail (August 9, 2004), our follow-up teleconference and your follow-
up email (August 18). I apologize for the delay to formally respond to you, although I believe my explanation over
the phone answered your questions for the most part.

NEC lssue:

To reiterate, you require confirmation that the proposed stormwater management system for the subject
development will not adversely impact the wetland in the north west comer of the property. You expressed
concern that the reduction in post development peak flow rates expressed in Table 3 of the SWM report
suggested to you that the subject wetland may receive significantly less water after the site is developed.

Response:

-lhe design of the stormwater management system for the Georgian Glen Subdivision has been undertaken to
ensure the existing wetland in the north west corner of the site continues to receive water in post-development
conditions, and thus wilt not be adversely impacted by the subdivision. This is explained below:

Point 1

The SWM facility was relocated out of the subject wetland area following revisions to the draft plan requested by

the NEC during ifre Olr¡g mediation process in 2003. The SWM facility will in fact receive substantially all post

development drainage from the subdivision after the site is developed. The SlÂ/M facility will treat the runoff for
qualiÇ , quantity and erosion control and then release the water to the existing subject wetland. We have
ciesigned an outfall which will ensure the runoff treated by the StÁ/M facility continues to reach the existing
wetland in post development conditions.

Point 2

It is also important to appreciate the relative contribution of flow the actual site provides to thÍs wetland, as

compared to that of the total drainage area contributing to the wetland. ln fact, the subject wetland presently

receives runoff from an external drainage area which exceeds 200 ha. ln order to preserve this flow entering the
wetland following the development of the subdivision, the existing drainage channel along the south/west propgrty

line will be extended into the subject wetland with the proposed grading of the subdivision. This is consistent with
the agreement made in the field during the agency field walk( which included NEC) during the mediation process

last year. Directing this external flow into the existìng wetland is hr superior than having it drain to the S\NM

facility first and then to the wetland, both from a practical engineering perspective and a thermal perspective.

From an overall water budget perspective, the subject wetland receives the majority of its water on an average
annual basis from the upstream external draÍnage area than from the site. ln fact, the external drainage area
supplies well over 95% of the runoff volume to the wetland on an average annual basis. That is why we
designed the site grading to ensure this flow continues to enter the suþject wetland.

Point 3:

tÕt.p<cf

101612004
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Wth respect to Table 3, it reflects changes in the maximum instantaneous peak flow occurring during storm
events ranging in frequency from a 1'.2year to a 1:100 year return period. Comparing post development peak

flow rates to predevelopment rates is industry standard protocol and is a useful toolto confirm the protection of
downstream properties from flooding potential of urbanization. Table 3 is not a useful tool to determine how
volumes of water may change between pre-development and post development conditions. To understand that
change, one must examine the total hydrograph runoff volumes.

Using the 1:2year storm event (24 hour storm duration of 47 mm rainfall depth), we compared the total runoff
volume contributing to the subject wetland for pre-development and post development conditions, based on the
hydrologic computer modeling presented in the SWM Report. The subject wetland would receive approximately
31,600 m3 of water under pre-development conditions, and 32,700 m3 of water under post-development
conditions, an increase of approximately 3%. This is an expected and reasonable finding, typical of urbanization.
The minor increase in runoff volume is attributed to the imperviousness introduced onto the Georgian Ridge
subdivision. The increase is small given the minor overall contribution of runoff the subject lands actual provide to
the wetland when compared to the external drainage area.

Gonclusion

To conclude, we have followed the measures recommended in the pre-consultation process with the agencies
to design the S\M¿l for this site. That included relocating the S\M,il hcility to a less sensitive location; directing the

treated stormwater back to the wetland; and directing the external drainage area more directly to the subject
wetland. \Mth these measures, the water supply to the existing wetland will not be compromised with the
development of the subdivision.

We trust this response is satisfactory and with it you will be in a position to "sign-off' with respect
draft approval 15(a) regarding stormwater management. We also wish to advise you that GSCA
approval of the stormwater management system for the development.

Best Regards,

cFc

Chrístopher Crozíer, P.E*g
I CF Crozier & Associates lnc
| 110 Pine Street
lCollingwood Ontario

LgY 2N9
I iel 7û5 446 3s10 [ fax 705 446 3520

i cfcrozier.ca I ccrozier@cfcrozier.ca

to condition of
have issued an

10t612004
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Ministry Ministère
ofthe de
Environment I'Environnement

CERTIFICATE OF APPROVAL
MUNICIPAL AND PRIVATE SEWAGE I4IORKS

NUMBER 2059-67FLG2

Ontario

Sorichetti Development Group lnc.
1280 Terwillegar Avenue, Suite 4
Oshaw4 Ontario
LlJ 7A5

Site Location: Georgian Glen Subdivision
Pa¡t of Lot 28, Concession 7

The Blue Mountains Town, County of Grey, Ontario

You have applied in accordance with Section 53 of the Ontario Water Resources Act for approval of,

storm sewers to be constructed on Steet 'A' and Sfreet 'B';
sønitary sewers to be consfucted on Street'A', Street'B' and extended from Street'B' to
Highway No. 26 crossing the Georgian Trail and Woodland Park Road;

as part of Georgian Glen Subdivision, in the Town of The Blue Motmtain, County of Grey;

all in accordance with the application dated October 14,2004 and received on November 4,
2004, including final plans and specifications prepared by Kevin Morris, C.F. Crozier &
Associates Inc.

For the purpose of this Certificate of Approval and the terms and conditions specified below, thefollowing
definitions apply:

(l) "Certificate" means this entire Certificate of Approval document, issued in accordance with
Section 53 of the Ontario Water Resources Act, and.includes any schedules;

(2) "Owner" means Sorichetti Development Group Inc., and includes its successors and assignees;

and

(3) "Works" means the sewage works described in the Owner's application, this Certificate and in the
supporting documentation referred to herein, to the exteirt approved by this Certificate.

You are hereby notified that thß approval ß issued to you subject to the terms and conditions outlined below

TERMS AND CONDITIONS

Page 1 - NUMBER 2059-67FLG2



I. GENERAL CONDITIONS

l.l The Owner shall ensure that any person authorized to carry out work on or operate any aspect of
the Works is notified of this Certificate and the conditions herein and shall take all reasonable

measures to ensure any such person complies with the same.

1.2 Exce,pt as othenvise provided by these Conditions, the Owner shall design, build, install, operate
and maint¿in the Works in accordance with the description given in this Certificate, the
application for approval of the works and the submitted supporting documents and plans and

specifications as listed in this Certificate.

1.3 Where there is a conflict between a provision of any. submitted document referred to in this
Certificate and the Conditions of this Certificate, the Conditions in this Certificate shall take
precedence, and where there is a conflict between the listed submitted documents, the document
bearing the most recent date shall prevail.

t.4 'Where 
there is a conflict between the listed submitted documents, and the application, the

application shall take precedence unless it is clear that the purpose of the document was to amend
the application.

1.5 The requirements of this Certificate are severable. If any requirement of this Certificate, or the
application of any requirement of this Certificate to any circumstance, is held invalid or
unenforceable, the application of such requirement to other circumstances and the rernainder of
this certificate shall not be affected thereby.

2. Ð(PÏRY OF APPROVAL

2,7 The approval issued by this Certificate will cease to apply to those parts of the Works which have
not been constructed within five (5) years of the date of this Certificate.

The reasons for the imposition of these terms and conditíons are as follows

Condition I is imposed to ensure that the Works are built and operated in the manner in which they were
described for review and upon which approval was granted. This condition is also included to emphasize
the precedence of Conditions in the Certificate and the practice that the Approval is based on the most
current document, if several conflicting docurnents a¡e submitted for review. The condition also advises
the Owners their responsibility to notif, any person they authorizd.to carry out work pursuant to this
Certificate the existence of this Certificate.

2. Condition 2 is included to ensr¡re that, when the'Works are constructed, the Works will meet the
standards that apply at the time of construction to ensure the ongoing protection of the environment.

In accordance with Section 100 of the Ontario Water Resources Act.,R.,S.O. 1990, Chapter 0.40, as
amended, you may by written notice served upon me and the Environmental Review Tribunal within l5 days
after receipt of this Notice, require a hearing by the Tribunal. Section 101 of the Ontario Water Resources Act.

I
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R.S.O. 1990, Chapter 0.40, provides that the Notice requiring the hearing shall state:

1. The portions ofthe approval or each term or condition in the approval in respect ofwhich the hearing is required, and;

2. The grounds on which you intend to rely at the hearing in relation tog4çh portion appealed.

The Notice should also include:

The name of the appellant;
The address ofthe appellant;
The Certificate of Approval number;
The date of the Certifîcate of Approval;
The name of the Director;
The municipality within which the works are located;

And the Notice should be signed and dated by the appellant.

3.

4.
s

6.
7.
8.

This Notice must be served upon:

The Secretary*
Environmental Review T¡ibunal
2300 Yonge St., l2th Floor
P.O. Box 2382 AND
Toronto, Ontario
M4P IE,|

The Director
Section 53, Ontario Ílater Resources Act
Ministy of the Environment
2 St. Clair Avenue West, Floor l2A
Toronto, Ontario
M4V ILs

* X'urther information on the Environmental Review Tribunal's requirements for an appeal can be obtained directly from the

Tribunal at: Tel: (416)3144600, X'ax: (416) 3144506 or www.ert.gov.on.ca

The above noted sewageworks are approved under Section 53 of the Ontario Water Resources AcL

DATED AT TORONTO this 13th day of December,}A0{

Aziz Ahmed, P.Eng.
Director
Section 53, Ontarío Water Resources Act

RS/
c District Manager, MOE Barrie District Office and

Owen Sound Area Office
Kevin Morris, C.F. Crozier & Associate, tn". J

(Signed)
-9c--

CERNHCATE WAS MA¡LED
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Ministry
of the
Environment

Ministère
de
I'Environnement

CERTIFI CATE OF APPROVAL
M U N I CIP AL D RI NKI NG WATER SYSTEMS

NUMBER 5031.67MLX7

Ontario

Sorichetti Development Group Inc.
1280 Terwillegar Avenue, Suite 4
Oshaw4 Ontario
L1J 745

Site Location: Georgian Glen Subdivision
Part of Lot 28, Concession 7
The Blue Mountains Town,
County of Grey, Ontario

Pursuant to the Safe Drinking Water Act, 2002, S.O. 2002, c. 32, and the regulations made
thereunder and subject to the limitations thereof, this approval is issued under Part V of the Safe
Drinking Water Act, 2002, S.O. 2002, c. 32 to:

construct watermaíns on Street'A', Street'B' and extend from Street 'B'to Woodland Park Road crossing
the Georgian Trail, as part of Georgian Glen Subdivision, in the Town of The Blue Mountain, County of
Grey;

all in accordance with the application dated October 14,2004 and received on November 4, including
final plans and specifications prepared by Kevin Morris, C.F. Crozier & Associates Inc.

For the purpose of this Certificate of Approval and the terms and conditions specified below, theþllowing
definitions apply:

(1) In this approval, unless the context otherwise requires, words and phrases shall be given the same

meaning as those set out nthe Safe Drinking Water Act, 2002,5.O.20Q2,c.32 and any
regulations made in accordance with that act;

Ø In this approval,

2.1 "Certificate" means this entire Certificate of Approval document, issued in accordance
with Part V of the Safe Drinking lYater Act, 2002, and includes the schedules to it, if any,
and any applications for approval for which certificates of approval have previously been
issued, and supporting infomration to the applications;

"Director" means any Ministry employee appointed as Director pursuant to Section 6 of
the Safe Drinking Water Act, 2002; md

2.2
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2.3 "Oïvner" means Sorichetti Development Group Inc., and includes its successors and

assignees.

You are hereby notified that this approval is ßsued to you subject to the terms and conditions outlined below

TERMS AND CONDITIONS

Except as otherwise provided by these conditions the Owner shall design, build, install, operate

and maintain the distribution system in accordance with the description given in this Certificate,
the application for approval related to municipal drinking water systems and the submitted
supporting documents and plans and specifications as listed in this Certificate.

2. The requirements of this certificate are severable. If any requirement of this certificate, or the

application of any requirement of this certificate to any circumstance, is held invalid, the
application of such requirement to other circumstances and the remainder of this certificate shall
not be affected thereby.

3. In all matters requiring the interpretation and implementation of this certificale, the conditions of
the certificate shall take precedence, followed by the documentation submitted in support of the
applications associated with any previously issued certificates of approval forworks which a¡e

part of the works approved by this certificate.

All or part of this decision may be revietvable in accordance with the provisions of Part X of the SDWA. In
accordance with Section 129(I) of the Safe Drinking Water Act, Chapter 32 Statutes of Ontario, 2002, as

amended, you moy by written notice served upon me and the Environmental Review Tribunal within I5 days
after receipt of this notice, require a hearing by the Tribunal. Section 129(2) sets out a procedure uponwhich
the 15 days may be extended by the Tribunal. Section 129(3) of the Safe Drinking Water Act, Chapter 32
Statutes of Ontario, 2002, provides that the Notice requiring the hearing shall state:

The aspect of the decision, including the portion of the permit, licence, approval, order or notice of administative penaþ in
respect of which the hearing is required; and
The grounds for review to be relied on by the person at the hearing.

Except with leave of the Tribunal, a person requiring a hearing in relation to a reviewable decision is not entitled to,
(a) a review ofan aspect ofthe decision sthç¡ than that stated in the notice requiring the hearing; or
(b) a review ofthe decision other than on the grounds stated in the notice

The Notice should ølso include:

The name of the appellant;
The address ofthe appellant;
The Certificate of Approval number;
The date of the Certificate of Approval;
The name of the Director;

1

2.

3
4
5

6
7
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8.

The Secretary*
Environmental Review Tribunal
2300 Yonge St., l2th Floor
P.O. Box 2382
Toronto, Ontario
M4P IEA

The municipality within which the wor*s are located;

And the Notice should be signed and dated by the appellant.

This Notice must be serled upon:

The Director
PutY, Safe Drínking lVater Act
Ministry of Environment
2 St. Clair Avenue West, Floor l2A
Toronto, Ontario
M4V IL5

AND

* Further information on the Environmental Review Tribunal's requirements for an appeal can be obtained directly from the
Tribunel at: Tel: (416) 31¿l-4600, Fax: (416) 3144506 or www.ert.gov.on.ca

The above noted water works are approved under Part V of the Safe Drinking I{ater Act

DATED AT TORONTO this 13th day of December,zÛO4

RS/

AzizAlmed, P.Eng.
Director
Part V of the Safe Drinkìng Water Act, 2002

c District Manager, MOE Barrie District Office and
Owen Sound Area Office
Kevin Morris, C.F. Crozier & Associates lnc. ..,/

CEHTIFICAÎETI'AS

(Slgned)
I C-

Page 3 - NUMBER 5031-67MLX7



Ministry Ministère
ofthe de
Environment I'Environnement

Sorichetti Development Group Inc.
1280 Terwillegar Avenue, No. 4
Oshawa, Ontario
LlJ 7A5

///

lÐtrctruvtrrñFù@IU

0l--

CERTIF ICATE OF APPROVAL
MUNICIPAL AND PRIVATE SEWAGE WORKS

NUMBER 9589.688LV7

Ontario

Site Location: Georgian Glen Subdivision
Part of Lot 28, Concession 7

Town of The Blue Mountains, County of Grey

You have applied in accordance with Sectíon 53 of the Ontario llater Resources Act for approval of

the establishment of stormwater management works for the collection, transmission, treatment and disposal of
stormwater runoff from the 12.3 ha proposed Georgian Glen residential subdivision, to provide "Enhanced"
water quality protection and to attenuate post-development peak flows to pre-development levels, for all storm
events up to and including the 100 year return storm. Of the 12.3 ha area, drainage from I L3 ha is directed to
the proposed stormwater management facility with the remainder conveyed to the adjacent watershed to the east

via an outlet (Outlet A).

External drainage areas contributing flow to an existing wetland in the northwest corner of the site and sharing
an outlet (Outlet B) at the northwest comer of the site, and another outlet (Outlet C) a culvert crossing under
Highway 26 located 500 m west of the site have been identified. These external flows are routed in their
pre-development form in the design calculations, as such any future changes in land use will require
re-evaluation of flows. The proposed sewage works consist of the following:

An extended detention wet pond to be used as an end of pipe control to provide the necessary treatment

and to restrict post development runoff flow rates, Pond features include:

a sediment forebay, 350 m'volume, 1.5 m deep, receiving stormwater through a 600 mm dia.
stormsewer discharging through a concrete headwall. Stormwater is conveyed into the main
pool by passing over a gabion mattress lined berm;

a permanent pool, 1.5 m deep, providing a storage volume of 1900 m' (including 350 m'
within the sediment forebay);

an extended detention storage provision of 4600 m'at a depth of 1.5 m above normal water

level, including an erosion control provision of 1200 mt at adepth of 0.5 m above normal
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water level;

an outlet assembly consisting of controls located within an 1800 mm diameter control
manhole. The extended detention is provided by a 110 mm diameter orifrce connected to a
450 mm diameter reverse sloping pipe. Higher flows are conveyed to the control manhole by
a double ditch inlet catchbasin connected to the manhole through another 450 mm dia pipe.
Discharge from the control manhole is via a 525 mm storm sewer which outlets into the

existing wetland area in the northwest comer of the site.

a 7.0 m wide, gabion mattress lined emergency overflow spillway, with its invert at a 0.3 m
freeboard above the 100 year design high water level.

all in accordance with the following submitted supporting documents

Anolication for Approval of Municipal and Private Sewage V/orks subrnitted by Kevin
Monis of C. F. Crozier & Associates Inc. received by the Ministry on November 4,2004
including the reports titled Stormwater Implementation Report, dated May 2004,
prepared by C. F. Crozier & Associates Inc. and Stormwater Management Report,
dated January 2003, prepared by R. J. Bumside & Associates Limited;

For the purpose of thís Certificate of Approval and the terms and conditions specífied below, thefollowing
de/ìnttions apply:

"Certificate" means this entire certificate of approval document, issued in accordance with
Section 53 of the Ontario Water Resources Act, and includes any schedules;

"Director" means any Ministry employee appointed by the Minister pursuant to section 5 of the
Ontario llater Resources Act;

"Distict Manager" means the Manager of the Owen Sound Area Office of the Ministry;

"Ministry" means the Ontario Ministry of the Environment;

"Municipalit¡r" means The Town of Blue Mountains, County of Grey;

"Regional Director" means the Regional Director of the Southwestem Region of the Ministry;

"O\ryner" means Sorichetti Development Group [nc. and includes its successors and assignees;

and

"'Works" means the sewage works described in the Owner's application, this certificate and in the
supporting documentation referred to herein, to the extent approved by this certificate.

I
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2.

You are hereby notilìed that this approval is íssued to you subject to the terms and conditions outlined below:

TERMS AND CONDITIONS

1. General Provisions

(a) The Owner shall ensure that any person authorized to carry out work on or operate any aspect of the

lhorks is notified of this Certitìcate and the conditions herein and shall take all reasonable measures to
ensure any such person complies with the same.

(b) Except as otherwise provided by these Conditions, the Owner shall design, build, install, operate and

maintain the Works in accordance with the description given in this Certijìcate, the application for
approval of the works and the submitted supporting documents and plans and specifications as listed in
this Certí/icate.

(c) Where there is a conflict between a provision of any submitted document referred to in this
Cerlificate and the Conditions of this CertiJìcate,the Conditions in this Certificate shall take
precodence, and where there is a conflict between the listed submitted documents, the document bearing
the most recent date shall prevail.

The Owner shall make all necessary investigations, take all necessary steps and obtain all necessary

approvals so as to ensure that the physical structure, siting and operations of the stormwater Ilorks do

not constitute a safety or health hazard to the general public.

3. Operation and Maintenance

The Owner shall ensure that sediment and excessive decaying vegetation are removed from the above

noted stormwater management system at such a frequency as to prevent the excessive build-up and
potential overflow of sediment and/or decaying vegetation into the receiving rvatercourse.

The reasonsfor the imposition of these terms and conditions are as þllows

Condition I is imposed to ensure that the l|torl<s are built and operated in the manner in which they were

described for review and upon which approval was granted. This condition is also included to emphasize
the precedence of Conditions in the Certificate and, the practice that the Approval is based on the most

current document, if several conflicting documents a¡e submitted for review. The condition also advises

the Owners their responsibility to notify any person they authorized to carry out work pursuant to this
Certilìcate the existence of this Certificate.

2. Condition 2 is imposed because it is not in the public interest for the Director to approve facilities which
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by reason of potential health and safety hazards do not generally comply with legal standards or
approval requirements falling outside the purview of the Ministry.

Condition 3 is included as regular removal of sediment from the approved stonnvater management
works is required to mitigate the impact of sediment or decaying vegetation on the downstream
receiving watercourse. It is also required to ensure that adequate storage is maintained in the
stormwater management facilities at all times as required by the design.

In accordance with Section 100 of the Ontarío llater Resources Act. À.,S.O. 1990, Chapter 0.40, as
amended, you may by written notice served upon me and the Environmental Review Tribunal wíthin l5 days
after receipt of this Notice, requíre a hearing by the Tríbunal. Section I0l of the Ontario-lfiater R!:sources Act.
n.^S.O. 1990, Chapter 0.40, provides that the Notice requiring the hearing shall state:

L The portions ofthe approval or each term or condition in the approval in respect ofwhich the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

The Notice should also include:

The name of the appellant;
The address ofthe appellant;
The Certificate of Approval number;
The date of the Certifìcate of Approval;
The name of the Director;
The municipatity within which the works are located;

And the Notice should be sîgned and dated by the appellant.

This Notice must be served upon:

3.
4.
5.

6.

7.

8.

The Secretary*
Environmental Revíew Tribunal
2300 Yonge St., l2th Floor
P.O. Box 2382
Toronto, Ontario
M4P IM

AND

The Director
Section 53, Ontario llater Resources Act
Ministry of the Environment
2 St. Clair Avenue West, Floor l2A
Toronto, Ontario
M4V IL5

* Further information on the Environmental Review Tribunal's requirements for an appeal can be obtained directly from
the Tribunal at: Tel: (416) 314-4600, Fax: (416) 314-4506 or www.ert.gov.on.câ

The above noted sewage worl<s are approved under Section 53 of the Ontario lIlater Resources Act.

DATED AT TORONTO this l tth day of January,2005
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FP/
c:

THIS CEHTIFICATE WAS

9<
(SigneO¡

District Manager, MOE Owen Sound
Kevin Monis, C.F. Crozier & Associates Inc. y'

Mohamed Dhalla, P.Eng.
Director
Section 53, Ontarío Water Resources Act
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Georgion Glen Subdivision
Ihe Myriod Group

Funclionol Servicing & Stomwoier lmplemenûolion Reporl
Februory 20t7

AppeNDx B

Engineering Due Diligence ond Condition Assessmenl LetÌer

(CFCA, November 20]ó)

C.F. Crozier & Assocíoles lnc.
Proiect No. 1251-4397



The Myriod Group
125 Norfinch Drive
Downsview, ON M3N lW8

NOVEMBER 21,2016

REFER TO FltE: t25l-4397

SENT VIA: EMAIL

Attention: Steve Goldenberg & Scott Poris

ENGINEERING DUE DILIGENCE & CONDITION ASSESSMENT

GEORGIAN GLEN RESIDENTIAL SUBDIVISION
TOWN OF THE BLUE MOUNTAINS

Deor Steve & Scott,

Our office wos reloined to complete o due diligence sludy of the condition of lhe existing servicing syslems
ond roodwoys locoted in lhe Georgion Glen residentiolsubdivision in the Town of The Blue Mounfoins.

This letter ond the occomponying memos ond preliminory opinions of proboble construction costs ore
intended to provide îhe portners wilh q summory of Ìhe ossessment of lhe subdivision ond to idenlily ony
significont issues or concerns with proceeding with development of lhe subdivision.

I.O BACKGROUND & DEVELOPMENT OVERVIEW

The originol Plon of Subdivision consisted of 39 single fomily lols, ló town house units, o stormwoter
monogemenl (SWM) focility, public open spoce ond future residentiol oreos. The Droft Plon of Subdivision
wos prepored by Molone Given Porsons in 2004. The originol developers hod execuled o Pre-Servicing
Agreement wilh the Town in the summer of 2007 ond proceeded to service lhe lots ond conslrucl lhe
roodwoys in Phose I in the foll of 2007. A Subdivision Agreemenl wos never executed, ond the sile ond
infroslructure hove sot dormonl. We further underslond thot lhe Droft Plon opprovol for the development
hos lopsed.

Crozier prepored the detoiled engineering drowings ond oulhored severol reports lo support the originol
plonning opplicolions ond execulion of the Pre-Servicing Agreement. These reports included:

. Stormwoler lmplementotion Report {Crozier, 20041;

. Servicing Anolysis & Modelling Reports; ond

. Slormwoler Monogement Focility O&M Monuol {Crozier, 2007)

There were qlso numerous other documenls prepored for the development including o geotechnicol reporl
ond londscoping drowings.

The lotesl Drofl Plon of Subdivision doled Augusl 30, 201ó wos prepored by lnnovotive Plonning Solutions,

ond this plon is comprised of 5ó single fomily lots of vorying fronloges. 11 oppeors to respecf lhe limits of
bolh the SWM focility ond open spoce blocks.

CROZIER
&ASS()OATES
ftnsulting [ngineers

RE:

C.f.(rozler&Assodole¡lnc.TheHnrbourldgeBuilding l40HuronSl¡eel,Suile30l l(ollingwood0ll t9Y4R3 1I705,44ó,3510 f 70544ó.3520 lcfcrozier.co



@orgion Glen Subdivision, Town of The Blue Mounlqins
The Myriod Group

Engineering Due Diligence & Condilion Assessment
November 21,2016

2.O CONDITION ASSESSMENT

As port of the due diligence period it is necessory for the potenl¡ol purchoser to underslond the currenl
cond¡lions of the instolled infrqstructure in Phose I ond to identify ony potentiol remediol repolrs required to
ollow the syslems lo be commissioned ond operolionol.

The current servicing systems ond focilities instolled in Georgion Glen include bul ore nol limited to lhe
following:

. Potoble Woter Piped Network of moins ond individuol lot services;

. Sonilory Sewer Colleclion & Conveyonce Network of moinline sewers ond individuol lol services;
o Slorm Sewer Collection & Conveyonce Network of moinline sewers ond cotchbosins;
. Slormwoter Monogement Focility designed to provide woier quontity ond quolity control; ond
. Locol urbon roodwoys conslructed with concrete curb ond gutter ond bose course ospholt.

There is o hydro distribution network instolled in lhe subdivision, but on ossessment of lhis syslem wos nol
included in this work plon.

Over the post lwo monlhs o full gomul of in field tesling, os per the opplicoble municipol ond provinciol

stondords, hos been completed in order 1o confirm the condilion of these systems ond ony operolionol
conslroints Ìhol would require repoirs ond/or replocement lo lhese syslems. All field lesting wos
wilnessed by Crozier stoff, ond we hove prepored detoiled memos documenling oll of the resulls.

The originol servicing controclor (Arnott Construclion) monoged the testing progrom, ond their forces were
on-site for o period of two weeks slorting October 2ó'h until November

2.1 Summory of Field Testing

The following is o lisf of testing compleled by Arnolt ond their sub-controctors, ond o deloiled memo is
oppended 1o lhis letTer for eoch test.

ì. Sonitory Sewer System
o. Deflection Tesl
b. Air Test
c. CCTV Video lnspection

2. SÌorm Sewer System
o. Deflection Test
br CCTV Video lnspection

3. Woler Dislribulion System
o. Hydrostolic Pressure Tesl

Crozier sloff olso complefed o site wolk to document ond summorize lhe condilion of the existing
roodwoys ond concrele curb ond gutter, ond o seporote memo hos been prepored for lhis ossessmenl

C.F. Crozier & Associoles lnc.
Proiecl No.: 1251-4397
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Creorgion Glen Subdivisiorl Town of The Blue Mounloins
The Myriod Group

Engineering Due Diliçnce & Condilion Assessment
November 21,2016

2.2 Resulls of Field Testing

Overoll oll of the existing infroslruclure systems ore in occeploble condition wilh no significont concerns or

issues identified during the field tesling progrom. Deloiled notes ore provided in eoch memo, we would
offer the following highlights for eoch servicing system.

A. Sonitory Sewers

i.

ii.

ii¡.

Minor repoirs to monholes to oddress infillrolion.
Furlher flushing to remove qll debris ond sediment occumulotion
One section of sewer to be removed ond reploced.

B. Slorm Sewers

Minor repoirs to monholes ond possibly one sewer ioint lo qddress infiltrotion
Further flushing To remove oll debris ond sedimenl occumulotion.

t.

C, Woter Dislribution

i. No issues or problems identified

D. Roodwoys

Anticipote some sections of curbing to be removed ond reploced due to crocking ond chipping
Finol length to be confirmed with the Town, bul we hove ollowed for 100 melres in our finonciol

onolysis.

3.0 PRELIMINARY OPINION OF PROBABLE CONSTRUCTION COSTS

To ossist The Myriod Group in moking o decision on lhe economicol feosibilily of the proiecl we hove
prepored lhe three preliminory opinion of servicing consiruclion cosls (OPC), which ore lisled below. These

OPC's ore oppended to this letter, ond the estimoted cosl for eoch porl including o conïingency ollowonce
is olso listed.

l. Repoirs & Remediol Works for Existing Phose I Systems = $ 90,000
2. Connect to Municipol Systems (Roods & Undergrounds) for Phose I = $ 415,000

3. Servicing of the Future Phose 2 Londs = $ 495,000

C.F. Crozier & Associoles lnc.

ProjeclNo.: 1251-4397
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C'eorgion Glen Subdivision, Town of The Blue Mounlo¡ns
The Mydod Group

Engineedng Due Diliçnce & Condilion Assessment
November 21,2016

4.0 CONCLUSIONS & RECOMMENDATIONS

We trusl this report ond supporling documenlolion will provide sufficient informqlion To ollow The Myriod
Group to finolize their decision to purchose lhe Georgion Glen subdivision ond to proceed wilh its
redevelopment. Post your review we ore ovoiloble 1o meel to review ond discuss the results ond cosls.

Yours lruly,

c.F. cRoztER & AssoctATEs lNc.

-

Kevin Morris, P.Eng

Portner
SDW/od

Enclosures per the following list

l. Overoll Generol Servicing Plon for Georgion Glen
2. Sonitory Sewer Defleclion Test Memo doled November 4,2016
3. Sonitory Sewer Air Tesl Memo doted November 14,2016
4. Sonitory Sewer CCTV Video lnspection Memo doled November 16,2016
5. Storm Sewer Defleclion Test Memo doted November 14,2016
6. Slorm Sewer CCTV Video lnspection Memo doled November 16,2016
7. Wofer Dislribulion System Hydrostotic Pressure Tesl doied November 4,z}rc
B. Roodwoys Field Review Condition Assessmenl doted November 16,2016
9. OPC for Repoirs & Remediol Works for Existing Phose I Syslems doted November 21,2016
10. OPC for Externol Works to Connect lo Municipol Systems doted November 21,2016

ll. OPC for Servicing of the Future Phose 2 Londs doted November 21,2016

i:\1200\ì25'l-The Myriod Group\4397 - Georgion Glen Res. Subdivision\Reporls\201óll2l GGlen Due Diligence Reporl.doc

C.F. Crozier & Associoles lnc.
ProieclNo.: 1251-4397
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CROZIER
&ASSOCIATES
Consulting Engineers

ThE HorbouÉdge Building
40 Huron Slreet Suite 301
Collingwood, ON
t9Y 4R3

T.705-44ó-3510
F.705-44ó-3520
cfcrozier.co

fr,tEMO

DATE

RE

November 4,2016 FILE N0, 1251-4397

Georgion Glen SDR 35 PVC Sonitory Sewer Syslem: Defleclion Testing

TO Fiþ
Austin Spencer

CC

FROM

The defleclion lest of the sonitory sewer system wos completed ol Georgion Glen on Fridoy, October 28,

201ó. The lest wqs performed by Arnolt Construction ond wos wilnessed by Auslin Spencer of C.F. Crozier &
Associotes (CFCA. Test wos performed on the exisling PVC sonitory sewers combined with oll ossocioted

services. All works were instolled in 2007 by Arnott Construction, thereby solisfying the woiting period of 30

doys ofler instolloiion os outlined in OPSS 410.

The deflection lesling wos conducied on the following sewers ond their opproximote lenglhs:

1. 234m of 200mm diomeler sonilory sewer on Sorichetti Slreet; ond
2. 200m of 200mm diometer sonitory sewer on Cloudio Court.

The mondrel used to complete lhe tesî wos cylindricol in shope with 9 evenly spoced orms. The mqndrel

contoct oreo must be meqsured 1o molch or exceed OPSS 4.l0 specificolions. The controclor utilized o pre-

fobricoled mondrelfor the specified sonilory sewers.

The mondrel outside diomeier wos field meosured by lhe CFCA on-sile representolive. Bosed on the field

meosuremenls the oulside diometer of the mondrel mel lhe minimum bose inside diometer for tesling for

the 200mm diometer pipe bosed on currenl OPSS specificotions. The mondrel lesling requirements for the

CSA Group@ PSM Type Polyvinylchloride SDR 35 gosketed sewer pipe ore summorized in the following loble:

NominolPipe
Size lmml

Bose Pipe
Diqmeter {mml

Adiustnrentûor
Def,eclion 2.5% (mml

OPSS 4t0 Mqndrel
OD requirement (mml

Field Meosured
MondrelOD (mml

200 l9ó.il 14,7 l8l.4r 181.44

C.F. Croder & Associqies lnc.
Proiect No. l25l-4397

Poge t of 2



@orgion Glen
lhe Myriod Group

Sonilory Def,ection tesling Memo
Norcmber4 201ó

The following observotions were mode by our office during lhe deflection tesling of the sewer:

Bosed on field lesling,lhe mondrelwos successfully pulled through oll PVC sonilory sewers inslolled os
per OPSS 4ì0 specificolions.

Regords,

c.F. cRoztER & AssoclATEs lNc.

áø

#ouo spencer, E.l.T.

J:\1200\125.l-The Myriod Group\4397 - Georgion Glen Res. Subdivision\Conkocl Admin\Field Review\Tesling Memos\201ó.11.04 Sonilory Mondrel
Tesl.doc

C.F. Crozier & Associqtes Inc.

Proiecf No. 1251-4397

Diometer
(mml

From To Design
Lenglh

fml

Pipe lD
(mml

Commenls

Fridoy, October 28th, 20.ló

Georgion Glen

200 MHI MH2 64.2 l9ó.lr Mondrel wos successfully pulled lhrough the pipe.

MH2 MH3 27.2 l9ó.ll Mondrel wos successfully pulled through lhe pipe.

MH3 MH4 43.1 r96.ll Mondrel wos successfully pulled lhrough lhe pipe.

MH4 MH5 78.7 19ó.il Mondrel wos successfully pulled througllthe pipe.

MH5 MHó 20.7 l9ó.il Mondrel wos successfully pulled lhrough the pipe.

MHó MHIO 27.3 t9ó.ll Mondrel wos successfully pulled lhrough the pipe.

MHìO MH'II 8ó.5 l96.ll Mondrel wos successfully pulled through lhe pipe.

MHó Temporory MH 8ó.ó r9ó.ll Mondrel wos successfully pulled through the pipe

Poge2ol2



CROZIER
&ASS0CIATES
Consulting Engineers

The HoröourEdge Bullding
40 Huron Slrcet, Suile 301

Collingwoo4 ON
L9Y 4R3

T.70s-44ó-35r0
F.705-446-3520
cfcrozier.co

MEMO

DATE

RE

November 14,2016 FILE NO. 1251-4397

Georgion Glen Sqnitory Sewer Syslem: Low Pressure Air Tesling

TO File

Austin Spencer

CC

FROM

The low-pressure oir lest of lhe sonilory sewer wos completed ot Georgion Glen on Mondoy, October 31,

201ó. The test wos performed by Arnott Construction ond wos wilnessed by Auslin Spencer of C,F, Crozier &

Associotes (CFCA.

The low-pressure oir lest wos conducled on opproximolely ó08m of 200mm sonitory sewer. All of lhe
sections lested were filled unlil o conslonl pressure of 24kPo wos mointoined. After the oir pressure

stobilized for five minutes it wos then reguloted to moinloin o pressure of 20.5 kPq for o minimum lime os

per Toble I of OPSS 410, ond summorized in lhe tqble below.

The instollolion of qll of the oir lesling equipment ond its operotion wos wifnessed by CFCA throughout the

test period ond found to be sotisfoctory. The tested portion of sonitory sewer hos mel lhe criterio sel forth in

oPss 4r0 fi/20121.

Pressure Test (OPSS 4l0l

Diomeler of
Pipe (mml From To

Lengûh

lml

Required Time per
oPss 4t0.07.1ó.04.03

lmm:ssl

Meosured
Pressure Drop

lkPql Result

200 MHI MH2 91.3 3:48 0.0 PASS

MH2 MH3 92.9 3:52 0.0 PASS

MH3 MH4 97.5 4:03 0.0 PA55

MH4 MH5 35.0 3:47 0.0 PASS

MH5 MHó 69.4 3:47 0.0 PASS

MHó MHìO ó3.1 3:47 0.0 PASS

MHlO MHII 85.8 3:47 0.0 PASS

MHó MH
Temp

72.5 3:47 0.0 PASS

C.F. Crozler & Associqles lnc.
Èoiect No. 125l-4397

Pogs I of 2



Georgion G'len

lhe Myriod Group
Sonitory tow hessurc AirTesling fUlemo

November 14 201ó

The sonilory sewer hos metlhe cr¡ter¡o detoiled in lhe originol controct documenls ond OPSS 4ì0
specificolions.

Regords,

c.F. cRoztER & AssoctATEs tNc.

&ø"
Auslin Spencer, E.l.T

J:\1200\,ì251-The Myriod Group\4397 - Georgion GIen Res. Subdivision\Conirocl Admin\Field Review\Tesling Memos\201ó.ll.l4 Sonllory Air
Test.doc

Proieci No. 1251-4397



CROZIER
&ASSOCIATES
(onsulting [ngineers

The HorbourEdge Building
40 Huron Strêet, Suite 3Ol

Collingwoo4 ON L9Y 4R3

T.705-44ó-3510
F.70s-44ó-3520
cfcrozier.co

MEMO

DATE November ló, 201ó tl¡'E NO. 1251-4397

RE Georgion Glen Sonitory Sewer Syslem: CCTV Video lnspeclion Review Memo

TO File

Anindilo Dottq

cc

FRO'I'I

The CCTV video inspection of the sonilory sewer syslem wos completed ot Georgion Glen on Mondoy,

October 24,2016, ond Tuesdoy October 25,2016. The test wos performed by Pipe Vision lnc., on

behqlf of Arnott Conslruction Ltd., ond wos witnessed by Anindito Dotlo of C.F. Crozier & Associotes
(CFCA. All CCTV review wos compleled os per OPSS 409, ond oll sonitory sewers were flushed prior 1o

the CCTV video review os per OPSS 409.07.01.

The CCW video inspeclíon wos conducted on ó28 m of 200mm diometer PVC sonítory sewers.

A list of deficiencies with notes ond photos for lhe sonilory sewer syslem os documenled by CFCA

during the review of the CCTV videos ore presented herein. An ollowonce for ony required odditionol

cleqn-up or repoirs hqs been included in the preliminory costing onolysis compleled by CFCA. There

were no significont issúes or concerns identified bosed on the video review sqve for lhe following

ilems:

l. Sediment ond debris wos observed in oll sonilory services off of lhe moin sewer lines.

Additionql flushing of sewers ond service lines should oddress this issue.

2. Stoining of sewers; no impoct on conveyonce copocily of sewers.

3. Crock in one seclion of sonilory sewer. Length 1o be removed ond reploced.

4. Leokoge qnd infiltrotion noted in severol monholes, which will require porging ond minor repoir

works.

& Assoc¡oles lnc.
Proiect No. l25t-4397

o1 6



@orgion Glen Subdivision
r25r-4397

Sonitory Sewer CCÌV Review Memo
Norrember ló, 2Oló

Georoion Glen - Sonilorv Services

Projecl No. 1251-4397
ofó



Creorgion Glen SuMivision
ì2sr-4397

Sonilory Sewer CCW Review Memo
November ló, 201ó

^[H2 
TO MH3

r Ponding observed olong entire length of 200mm PVC pipe.

. Defleciion observed norlhwesT of slolion 72.9min the 200mm PVC pipe.

. Defleclion observed opproximolely ot 75.4m in the 200mm PVC pipe, ond survey obondoned.

Proiect No. 125'l-4397
lnc. ofó



Georgion Glen SuMivlsion
t25t-4397

Sonilury Sewer CCTV Revíew Memo
November ló, 201ó

MHó TO MHs

¡ Debris observed of enlronce lo MHS

f'/tHé TO T_EMP SAN

r Stoining observed ol stolion 25m.

125 tI tr
,:)Þsgr'9õl , .Jrì Ùu i Gene
Lr¡¡¡rrèr' 25 0
F:'on

qÊ'ttalks STrlIt¡!t'iGl
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C.F. Crozier & Associsles lnc.

Proiect No. 125l-4997
Poç4ofó



C'eorgion Glen SuMivision
1251-4397

Sonilrory Sewer CCW Review Memo
November ló, 201ó

MHó TO MH.IO

. Peeling ond floking observed in 200mm PVC pipe ol stotion 4ó.5m.

. Circumferentiol crock observed ot slotion ó1.4m in 200mm PVC pipe.

C.F. Crozier & Associctes lnc.
Proiect No. 1251-4397

Poç5ofó



@oqion Glen SubdMslon
ì25r-4397

Sonilury Sewer CCW Revlew lllemo
November ló, 20.ló

MI{TI TO STUB

Pipe length is observed to be underwoter; survey obondoned.

Yours lruly,

C.F. Crozier & Associstes lnc.

Dotto

J:\1200\125ì-The Myriod Group\4397 - Georgion Glen Res. Subdlvision\Conlroct Admin\Field Review\festing Memos\20'ìó.ll.l4 CCIV Review Sonilory KM.doc

C.F. C¡ozier & Assoc¡otes Inc.

Proleci No. l25t-4397
Poge 6 of ó



CROZIER
&ASSOCIATES
(onsulting [ngineers

The HorbouÉdge Building
4O Huron Slreel, Suiie 3Ol

Collingwood, ON
r9Y 4R3

T.705-44ó-35.l0
F.70s-44ó-3520
cfcrozier.co

MEMO

DATE November 14,2016 FILE NO. 1251-4397

RE Georgion Glen SDR 35 PVC Slorm Sewer System: Deflection Tesling

TO File

Auslin Spencer

CC

FROM

The deflection tesl of the storm sewer system wos compleled ot Georgion Glen on Mondoy, October 3.l,

201ó. The tesl wos performed by Arnotl ConsÌruction ond wos witnessed by Austin Spencer of C.F. Crozier &

Associotes {CFCA}. Test wos performed on lhe exísting 300mm ond 375mm dio. PVC slorm sewers

combined wilh oll ossocioled cotchbosin leods. All works were inslolled in 2007 by Arnott Conslruciion,

thereby sotisfying lhe woiling períod of 30 doys ofter inslollolion os oullined in OPSS 410.

The deflection testing wos conducted on the following sewers ond lheir opproximote lenglhs:

L llgm of 300mm diometer slorm sewer on SorichettiStreet;

2. 7Om of 375mm diomeler sonilory sewer on Cloudio Courl; ond
3. 99m of 300mm diomeler cofchbosin leods 1o exisling CBMH's ond DCBMH's olong SorichettiStreel

ond Cloudio Court.

Nole: No deflection testing wos completed on the concreie slorm sewer pipe.

The mondrel used lo complete lhe lest wos cylindricol in shope with 9 evenly spoced orms. The mondrel

conloct oreo musl be meosured to molch or exceed OPSS 410 specificotions. The conlroclor utilized on

odiustoble mondrel for the specified slorm sewers.

The mondrel oulside diqmeler wos field meosured by fhe CFCA on-site representolive. Bosed on the field

meosurements the oulside diometer of the mondrel met the minimum bose inside diometer for testing for

lhe 300mm ond 375mm diomeler sewer pipe os per current OPSS specificoiions. The mondrel tesiing

requiremenls for lhe Polyvinylchloride SDR 35 goskeled sewer pipe ore summqrized in the following toble:

NominolPipe
Size {mml

Observed Pipe
Diqmeter {mm)

Adiustrnent for
Deflestion 7.5% lmml

OPSS 4l0lVlondrel
OD requirementlmml

Field Meosured
MondrelOD (mml

300 293 22.0 271.42 275

375 355.ó 26.7 328.93 33s

Poge I of 2C.F, C¡ozier & Associqtes lnc.
Proieci No. 125l-4397



Georgion Glen
The Mwiod Group

Storm Oef,eclion Teling lûemo
Noræmber 14 201ó

The following observot¡ons were mode by our office during the defleclion testing of lhe sewer

Bosed on field Teslíng, the mondrelwos successfully pulled through oll PVC slorm sewers insîolled os per

OPSS 4l 0 specificotions.

Regords,

c.F. cRozrER & AssocrATEs tNc.

Austin Spencer, E,l.T
AS/lr

J:\1200\1251-The Myriod Group\4397 - Georgion Glen Res, Subdivision\Conlroct Admin\Field Review\Testing Memos\201ó 1l.14 Slorm Mondrel
Test.doc

C.F. Crozier & Associoles fnc.

Proiecl No. 1251-4397

Diqmeter
(mml

From To tÞsign
tenglh (ml

Pipe lD
(mml

Commenls

300 CBMHI CBMH2 59.8 293 Mondrel wos successfully pulled lhrough lhe pipe.

CBMH2 CBMH3 59.ó 293 Mondrel wos successfully pulled through lhe pipe.

CB Leod CBMHI 9.0 293 Mondrel wos successfully pulled through lhe pipe.

CB Leod CBMH2 9.0 293 Mondrel wos successfully pulled through the pipe.

CB Leod CBMH3 9.0 293 Mondrel wos successfully pulled lhrough lhe pipe.

CB Leod CBMH4 9.0 293 Mondrel wos successfully pulled lhrough the pipe.

CB Leod CBMHS 9.0 293 Mondrel wos successfully pulled through lhe pipe.

CB Leod CBMHT 9.0 293 Mondrel wos successfully pulled through lhe pipe.

DCB Leod DCBMHS 9.0 293 Mondrel wos successfully pulled lhrough lhe pipe.

CB Leod CBMHI4 9.0 293 Mondrel wos successfully pulled through lhe pipe

CB Leod CBMHI5 9.0 293 Mandrel wos successfully pulled lhrough the pipe

CB Leod CBMHIó 9.0 293 Mondrel wos successfully pulled lhrough the pipe

DCB Leod DCBMH]7 9.0 293 Mondrelwos successfully pulled lhrough lhe pipe

375 CBMHI4 CBMHI5 60.0 355.ó Mondrel wos successfully pulled lhrough the pipe

CBMHIS STM MH9 9.5 355.ó Mondrel wos successfully pulled lhrough lhe pipe

Poç2of2



CROZIER
&ASSOCIATES
(onsuhíng Engineers

The HorbourEdge Building
40 Huron Slreet, Suite 30t
Collingwood, ON L9Y 4Rg

T.705-44ó-3510
F.705-44ó-3520
cfcrozier.co

MEMO

DATE November 16,2016 FILE NO. 1251-4397

Georgion Glen Storm Sewer Syslem: CCTV Video lnspeclion Review MemoRE

File

Anindito Dotto

cc
FROI'/i

The CCTV video inspeclion of the slorm sewer syslem wos compleled ol Georgion Glen on Mondoy,

October 31,2016, ond Tuesdoy, November 8,2016. The test wos performed by Pipe Vision lnc., on

beholf of Arnott Construclion Lld., ond wos witnessed by Anindito Doilo of C.F. Crozier & Associoles

{CFCA}. All CCTV review wos completed os per OPSS 409, ond oll storm sewers were flushed prior lo

lhe CCTV video review os per OPSS 409.07.01.

The CCW video inspeclion wos conducled on lhe following sewers ond their opproximole lengths:

. 198.9 m of 300mm diqmeter PVC storm
o 99.9m of 375mm diometer PVC storm
. 8.3m of 450mm diometer Concrete slorm
o 87.9m of 525mm diometer Concrele slorm
o 257jm of ó00mm diometer Concrete storm

A list of deficiencies with notes ond pholos for lhe storm sewer syslem os documented by CFCA during

the review of the CCW videos qre presenled herein. An ollowonce for ony required odditionolcleon-

up or repoirs hos been included in lhe preliminory costing onolysis compleled by CFCA. There were no

significont issues or concerns idenlified bosed on the video review sove for the following items:

l. Leokoge qnd infillrolíon noted in severol monholes, which will require porging ond minor repoir

works.
2. Debris ond sill build-up wíthin severol sewer runs. Addilionolflushing ond cleon-out should

oddress lhis issue.
3. Minimql stoining of sewers; no impoct on conveyonce copocity of sewers.

4. Leok/infiltrotion ol one ioint in ó00mm diomeler sewer. Moy require further investigotion ond

discussions with Town. Provisionol ollowqnce for repoír in preliminory costing onolysis.

TO

C.F. Croder & Assoc¡oies lac.
Profect No. 1251-4397

Poçl of l0



C'eorgion Glen Subdivision
125r-4397

Storm Sewer CCW Review ltlemo
November ló, 2Otó

Georgion Glen - Storm Sewers

CBMHIs TO MH9

. Ponding wos observed olong the entire lengfh of the 375mm PVC pipe

CBMHIS TO CBMHT4

¡ Ponding wos observed olong lhe entire lenglh of the 375 mm PVC pipe.
. Debris {nol greose) wos observed opproximotely 27.5m ond 47.3m soulh of CBMHI5 wilhin the 375mm

slorm sewer.

C.F. Crozier & Assoc¡qtes lnc.
Proiecl No. 125l-4397

Poge 2 of l0



C'eorgion Glen SuMivision
1251-4397

Storm Sewer CCW Review lYþmo
Novembe¡ 16,2016

"f

CBMHT4 TO STUB

. Debris {silll wos observed opproximotely 1.5m south of CBMHI4 wilhin the 375mm PVC pipe.

ltlr:;

C.F. Crozier & Associoles lnc.

Proiecl No. 125l-4397

Poge 3 of l0



Georgion Glen Subdivision
1251-4397

Storm Sewer CCW Review l¡lemo
November ló. 201ó

CBÍYIH2 TO CBMHì

. Debris wos observed opproximotely 40m southwest of CBMH2 in lhe 300mm PVC pipe.

. Some debris wos observed in CBMHI.

'l

i írt

CB2 TO CBMH?

. Lighl debris wos observed opproximolely 7.Bm southeost of CB2 in the 300mm PVC pipe

C.F, Crozier & Associqtes Inc.

Proiecl No. 1251-4397
Poge 4 of l0



Georgion Glen Subdivision
\251-4397

Storm SewerCCW Review Â,brno

November ì4 201ó

CB3 TO CBMH3

¡ Debris wos observed opproximotely ó.1m southeosl of CB3 in the 300mm PVC pipe

:.rt...

DCBS TO DCBMHS

Light debris ond sill wos observed opproximolely 2.8m south of DCBS in lhe 300mm PVC pipe,

A leok in DCBMHB wos observed.a

C.F. Crozier & Associsîes lnc.
Èoiecl No. 125l-4397

Pcç 5 of l0



Creorgion Glen Subdivision
1251-4397

Storm Sewer CCW Review lì¡þmo
Norcmbe¡ 16,2016

CBIs TO CBMHIs

¡ Woter wos observed flowing into CBMHI5

C.F. Crozier & Associoies lnc.
Profecl No. 1251-4397

PEqe ó of l0



Georgion Glen Subdivisíon
1251-4997

Storm Sew€. CCTV Review llñemo

November 14 201ó

CBTó TO DCBMHTó

o Ponding ond dirl observed olong enlire lenglh of 300mm PVC pipe

DICBS TO CBfr^HtB

. Ponding observed opproximotely 5.óm olong lenglh of 450mm concrete pipe.

C.F, Croíer & Associsles lnc.
Proirt No. 1251-4397

Poge 7 of l0



Georgion Glen SuMlvision
l25t-4397

Slorm SewerCCW Review J\lþmo
November 14 201ó

CBt'^Ht8 TO OUTFAU

Debris snd bockflow observed olong entire length of 525mm concrete pipe.

Animols {todpole ond fish) observed neor oulfoll.

CBMH3 TO CBMH2

. Ponding ond debris observed neor CBMH2

a

a

C.F. Crozier & Associqtes lnc.
koiecl No. '1251-4397

Poge I of ì0



C'eorgion Glen SuMivisíon
1251-4397

Storm Sewer CCTV Review lliemo
November ló, 201ó

MHó TO CBMHT

. Observed crock or stoining of pipe (upslreom foce of pipe from CBMHT to DCBMHSI

DCBMHS TO MH?

. Joint leok linfiltroTionl observed cpproximotely 5.lBm wesl of DCBMHS.

. Ponding ond woler flow observed olong entire lenglh of ó00mm concrete pipe {lighi roin condilions)

C.F. Croler & Associqles lnc.
Proiect No. l25l-4397

Poç 9 of l0



C'eorgion Glen Subdivision
125r-4397

Storm Sewer CCTV Review illemo
November 16,2016

Sttr HH,¡
û i; gl'4118

CBMHIó TO MH9

. Ponding ond woler flow observed olong entire length of ó00mm concrele pipe (lighl roìn condilions)

Yours truly,
C.F. Crozier & Associoles lnc.

An Dotto

J:\1200\1251-The Myriod Group\4397 - Georgion clen Res Subdivision\Conlrocf Admin\Field Review\Testing Memos\2016 ìl l4 CCTV Review doc

C.F. Crole¡ & Associqles lnc.

Proiecl No. 1251-4397

Poge l0 of l0



CROZIER
&ASS0CIATES
(onsulfing Ingineers

The HorbourEdge Building
40 Huron Street, Suite 301

Collingwood, ON L9Y 4R3

T.705-44ó-3sl0
F.7A5-446-3s20
cftrozier.co

MEfr/tO

DATE November 4,2016 FllE NO.

Georgion Glen Woler Distribution Syslem: Hydrostolic Test

\2s1-4397

RE

TO Flle

Auslin Spencer

cc

FROM

The hydroslolic lesling of the l50mm ond 200mm diometer PVC internol wolermoin syslem wos completed ot the

Georgion Glen residentiol subdivision on October 28,2016. Conneclions lo hydronts lt5Omm dio.l ond woler

serviås llgmm dio.) were token into occounl for lhe hydroslotic testing. The test wos performed by Arnott

Construcfion qnd witnessed by Auslin Spencer from C.F. Crozier & Associoles {CFCA).

Arnott Conslruction inlroduced woler into lhe woiermoin from o ploslic woler drum. The woter used for

meosuroble leokoge wos contoined in o single 2081(55 gollonlwoler buckef.

Arnott Conslruction prepored the tesl lhe morning of October 27th ond elected lo utilize the 24-hour obsorplion

period os ollowed per OPSS 441.07.24.0L The tesl sectlon wos subiected to continuous tesl pressure of 1035kpo

{ì50psi} for lwo hours in generol conformonce wilh OPSS 441.

The test results were os follows:

Tesi Seclion - All instolled wotermoin wilhin site limits.

Slort Time: 8:01 o.m. Finish Time: l0:0'l o'm.

Slort Pressure: ìO48kpo ll52psi) Finish Pressure: 1041kpo (lSlpsi!

The tolol allowoble leokoge is summorized in the following loble:

To return lhe wotermoin pressure to ihe originol lesting pressure of lO48kpo, less lhon 0.85 lilers of moke-up

woler wos odded to lhe wotermoin. After the lest wos compleled Arnott Construclion opened Lol 30 curb stop lo

reduce the testing pressure to opproximolely 50PSl.

Alowoble teokoge lUkml
os per OP55 441.07.24.09
qnd OPSS 441.07.24.02

Toble t

Diomelerof Pip€ (mml Distqnce (kml
Tolrol Allowoble Leokoge

Irt

0.082 200 (moin inlernoll 0.215 3.53

0.082 150 (moin inlernoll 0.417 5.13

0.082 l9 (woter services inlernol) 0.3óó 0.43

0.082
'150 

{hydront services inlernol) 0.03s 0.57

Totol(U: 9.66



Geoqion G,len

Ihe Mydod Group
Wstemoln Hydrofitic Tesl lìrþmo

November 4 201ó

The meosured leokoge did nol exceed the ollowoble leokoge ond lherefore the lesl secÌion of wolermoin wos
found to be ln generol conformonce with the hydrostolic testing requiremenls of OPSS 441.

Yours lruly,
C.F. Crozler & Associaûes lnc.

Spencer, E.l.ï

J:\'l200\125ì-The Myriod Group\4397 - Geoig¡on Glen Res. Subdivision\Conlroct Admin\Field Review\Tesling Memos\201ó.11.04 Wotermoin Hydroslollc Tesl.doc

TH6 COMMUNICATION 15 INIENDED SOI.ETY FOR ]HE ATTÊNTION AND USE OT IHE NAMõD RECIPIENTS AND CONIAINS INTORMATIONÌHAT IS PRIVITEOED AND CONRDENTIAT. IF YOU ARE NOT

lH'S INTORMAIION IN ERROR, PTËAsE BE NOIIFIÊD IHATYOU ARE NOÌ AUTHORIZED TO R€AD, COPY, DISTRIBUTE, UsE OR RETAIN 1HI5 MESSAGE OR At.¡Y PART OI IT



CROZIER
&ASSoCIATES
(onsulting Engineers

The HorbourEdge Building
40 Huron Slreet, Suite 301

Collingwoo4 ON t9Y 4R3

T.70s-44ó-3510
F.705-44ó-3520
cfrrozier.co

MEMO

DATE

RE

November 16,2016 Fll-E NO. 1251-4397

Georgion Glen Roodwoys: Field Review Condition Assessment

TO File

Anindilo Dotto

cc
FRO'lN

On Novemb er 16,2016, o visuol review of the condition of the exisling ospholt roodwoys ond concrele

curb ond gutters wos completed by C.F. Crozier & Associotes

A lisl of deficiencies wilh noles ond pholos for lhe roodwoys os documented by CFCA during lhe field

review ore presented herein. An qllowonce for ony required repoirs hos been included in the

preliminory costing onolysis completed by CFCA. There were no significont issues or concerns

idenlified bosed on the field review sove for the following ilems:

l. Minor chipping ond crocks olong severol seclions of concreîe curbing. Struclurol inlegrity of

concrele does not qppeor 1o be compromised. Town will moke finol decision on lengths ond

seclions of curbs thol require repoír qnd/or replocemenl.
2. Aspholt potch on Sorichettistreel, Potch is in good condilion; no repoir worronled.

3. lt is possible thot the Town moy require o formol rood condilion ossessment be completed by o

geolechnicol consultont prior to occeplonce of the completed works.

Associqies lnc.
Prolect No. t25t-4397

Pqg€ ø1 4



Georgion Glen SuMivlsion
t25l-4397

Sonllury SewerCCW Review Memo
Wednedcy, Novernber ló, 201ó

Georgion Glen - Sorichetii Slreet

r Aspholl potch odiocent to Lot 31.

. Chipped curb observed olong the fronloge of lols 33 qnd 34.

. Crock in curb observed in front of Lots 32 ond 33.

,-;
*ü

't'1:

f'.

t

C.F. Crozier & Associolês lnc.
ProieclNo. 125l-4397

Poge 2 of 4



@orgíon Glen Subdvision
t2sr-4397

Scnilory Server CCW R€view ûrt€mo

Wednesdoy, November l4 201ó

.', ¡

Georqion Glen - Clqudio Court

. Crocked ond chipped curb observed fronting Block 49

C.F. Croz¡er & Associcrtes lnc.
Proiect No. 1251-4397

Poge 3 of4



Georglon Glen $bdivislon
l25t-4997

Sonûtoly SewerCCW Revlew t¡lemo
Wednesdoy. Nowmber 14 201ó

Yours frul¡

. Crozier & Associqles lnc.

V
Anindilo Dotto

J:\'l200\1251-The Mylod Oroup\4397 - Georgion Glen Res. Subdlvlslon\Conlrocl Admln\Fleld Revlew\Tesllng Memos\2o1ó.ll.l4 Curb ond Rood Condil¡ons.doc

C.F. Croz¡êr & Assoc¡ûies lnc.
Èoiect No. 1251-4997

Poge 4 ofA
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G)FrffriFË
Proiecl No.: l25l-4397

File No.: Georgìon clen Subdiv¡sion

Dote: November 21, 201ó

Georgion Glen Subdivision - Condilion Assessment Due Diligence
Preliminory Opinion of Proboble Costs

Eng¡neer¡ng Drowings doled Feb. 2009.

2) Eslimote of cosis for seruicing is preliminory, bosed on on internol review of lhe sile ond ¡s subiect lo chonge os o result of fulurê detoiled design.

3) Eslimote does not occounl lor design/rêview fees ond ony opplicoble development chorges.

4) An ollowonce for streel lighl¡ng ond hydro seruicing for fulure phoses hos been included ¡n lhis esl¡mole.

5l Repo¡rs or replocement of existing hydro dislribution or ut¡l¡ty nelwork systems in Phose I {if ony} ore not included os port of lhis est¡mole.

ó) cosls for lhe londscoping ond recreol¡on omenil¡es {i.e. gozebo. ploygrounds. elc.ì ore not included in lhis eslimote.

7l conslruction of roods moy vory bosed on recommendolions from quolified geolechnicol consullont.

8) Est¡moie ossumes no dewotering; to be confirmed by Geotechnicol engineer.

9) Eslimoie ond unit prices bosed on recent proiecls complêled ¡n 201ó in lhe soulh Georgion Boy oreo, ond does nol ¡nclude HST

result of decisions mode or ocl¡ons bosed on lhis reporl.

\oles:

ITEM DESCRIPTION
É5TIMAIED

OUANTIÏY
UNIT ESTIMATTD UNIT PRICE TOIAL

Aì

A2

A3

A4

SCHEDUI"E A. REPAIRS & REII,IEDIAT WORKS FOR E]X. PHASE I SYSÎEMS

Rood ond Curb Repo¡rs

{Allowonce for 100 melres of re&rè of existing curb ond t00 squore metres of bose course ospholl}

Siorm Sewer Repoirs ond/or Replocemenl

Sonitory Sewer Repoirs ond/or Replocemenl

Slormwoter Monogement Focilily Cleon-orrt

Conslrucl¡on Conl¡ngency Allowonce (20%)

Tolol Eslimoted Copitol Costs for SCHEDUII A

ts

t-s

ts

ts

$ 20.000.00 $ 20.000.00

s t0 000 00 $ 10 000 00

$ 20.000.00 $ 20,000.00

$ 25.000.00 $ 25,000.00

Sub lotol

15,000.00

90,000.00

$

i

J:\1200\1251-fhe Mydâd Group\4397 - ceorgaân clen Res. Subdtuision\Est¡males & Schedulesuol6 1 1 21 Pr6liminary OPC.xls
11n1nî16 2:37 PM
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G)Fp,r4üË
Proiecl No.r l25l-4397

File No.: ceorgiqn Glen Subdiv¡sion

Dote: November 2.|, 2016

Georgion Glen Subdivision - Condilion Assessment Due Diligence
Preliminory Opinion of Proboble Costs

Eng¡neer¡ng Drow¡ngs doled Feb. 2009.

2) Eslimote of cosls for seruicing is preliminory, bosed on on internol review oflhe sile ond is subiect to chonge os o result offulure deloiled design.

3) EsÌimote does nol occount for des¡gn/review fees ond ony opplicoble developmenl chorges.

4) An ollowonce for slreel light¡ng ond hydro seruicing for future phoses hos been included in this est¡mole.

5) Repoirs or replocement of exisl¡ng hydro dislribut¡on or ulilily network syslems ¡n Phose | (¡f onyl ore not ¡ncluded os porl of Ìh¡s esl¡moie.

6) Cosls for lhe londscoping ond recreol¡on omenilies {i.e. gozebo, ploygrounds. elc.l ore nol included in lhis esl¡mote.

7) Conslruclion of roods moy vory bosed on recommendolions from quolilied geotechn¡col consultonl.

8) Eslimote ossumes no dewotering; lo be confirmed by Geolechnicol eng¡neer.

9) Estimote ond un¡l pr¡ces bosed on recenl proiecls compleled in 201ó in lhe soulh Georgion Boy oreo, ond does not ¡nclude HST

result of decisions mode or oclions bosed on lhis repol.

Noies:

llÊM DESCR¡PIION
ESNMATED

OUANTIl/
UNIT ESTIMAIED UNIÍ PRICE TOTAL

BI

82

B3

B4

B5

Bó

87

B8

B9

Bt0

Bll

B.t2

Bl3

Bt4

oì

bt

cl

dt

ol

bl

cl

dl

ol

SCI{EDUIE B - CONNECT TO iNUNICIPAT SYSTEMs (ROADS & UNDERGROUNDS} K'R PHASË I

Roodworks

20rn Mun¡c¡pol Rood c/w curb ond guller

Restorsllon on woodldnd Pork Rood

Preporol¡on & Fine Groding of subgrode for Roodwoy & Pork¡ng

Supply, P¡oce & compoct Rood Moleriols for conneciion Rood to Woodlond Pork

l50mm cronulor 'A' Rood Bose

450mm Gronulor'B' Rood Sub-bose

50mm Hot M¡x HL8 Bose course Aspholl

40mm Hoi Mix HL3 Surfoce Course Aspholt

Supply ond Ploce 
'l00mm dio. Subdroin c/w connect¡ons

Supply ond lnstoll Concrele curb & Gutler

Supply, Ploce & Compocl Rood Moler¡ols for Restorolion on Woodlond Pork

l50mm Gronulor'A' Rood Bose

450mm cronulor'B' Rood Sub-bose

50mm Hol M¡x Ht8 Bosê Course Aspholt

40mm Hol Mix Ht3 Surfoce Course Asphalt

Supply, Ploce & Compoct Rood Moler¡ols for Sor¡chetl¡ Slreel & cloud¡o courl

40mm Hot M¡x HL3 Surfoce Course Aspholt

Supply ond lnsloll 200mm d¡o. Woiermoin c/w oppurtenonces & commissioning

Locole ond Connecl lo ex. 400mm ø W/M lv¡o live lop conneclion) c/w Resloroiion

Supply ond hstoll services to ex lols on Woodlond Pork c/w reslorolion

Supply ond insloll 200mm d¡o. Son¡tory Sewer c/w conneclion to ex plug

Supply ond ¡nstoll l200mm dio. Sonitory Monholes

tondscoping of SWM Focilily

Streetscoping of Phose I roodwoys llopsoil & sodl

Sidewolks & lroil syslems in Phose I

construclion Conlingency Allowonce {20%l

Totol Eslimqted Copito! Cosls for SCHEDUIE B

Porrod Rood Summory

Width (ml tenEth (ml Areo (m'l

8.5 45 383

8.5
't00 850

m2

m2

m'
m'
m'

m

m

m'
m'
m'
m'

m2

m

t_s

t5

m

eo

L5

LS

ts

$

$

$

10.00

't4.00

ì0.00

14.00

11.00

300.00

$

$

Sub ¡

125.00

900.00

100.00

ó9,102.00

414612.00

$

$

$

$

$

$

$

7

$

$

J:\1200U251-The Mydad Group\4397 - GeorgÌan Glen Res. Subdivision\Esiiñatês & Schedulesuo16.1 1.2f Prêliminary OPC.xls
11121D014 2:37 PM



Page 3 of 4

CROZIER
&ASS0CTATES
ENGINEERS Doler November 21,

Proiect No.: l25l-4397
F¡le No.: Ceorg¡on Glen Subdiv¡s¡on

Georgion Glen Subdivision - Condilion Assessment Due
of Proboble Costs

Engineer¡ng Drow¡ngs doled Feb. 2009.

2l Eslimole of costs for seru¡cing is preliminory. bosed on on inlernol review of the sile ond is subiect lo chonge os o result of lulure detoiled design.

3) Eslimote does nol occounl for design/rêview fees ond ony opplicoble developmenl chorges.

4) An ollowonce for slreet lighÌing ond hydro seryicing for fulurê phoses hos been included in lhis esl¡mote.

5) Repoirs or replocemenl of exisling hydro disiribul¡on or uiiliìy network systems in Phose I {if ony) ore noi included os porl oflh¡s eslimote.

ó) Costs for lhe londscoping ond recreot¡on omenil¡es {i.e. gozebo. ploygrounds, etc.) ore nol included ¡n lhis estimole.

7) Conslruclion of roods moy vory bosed on recommendol¡ons from quolified geotechnicol consultont.

8) Est¡mote ossumes no dewolering; lo be confirmed by Geolechnicol engineer.

9l Estimote ond un¡î prices bosed on recent proiecls compleied in 201ó in lhe soulh Georgion Boy oreo, ond does not include HSI

rêsull of decisions mode or oclions bosed on lh¡s report.

Noles:

ESTIMATTD

OUANIry
UNIT TSfIMAIËD UNIT PRICE lolAtITEM DËSCRIPTION

PoYêd Rood Summory

Areo {m'lw¡dth {m) têngth (ml

10208.5 120

c4

c5

có

c7

c8

c9

ct0

clt

ol

b)

c)

dt

ol

bl

o)

b)

cl

c12

cl

c2

cl3

cl4

ct5

cló

SCHEDU1T C . SÊRI/ICING OF R,ruRE PHASE 2 IANDS

Prêporol¡on & F¡ne Groding of subgrode for Roodwsy & Porking

iupply. Ploce & Compocl Rood Molêr¡ols

Supply ond Ploce l00mm dio. Subdro¡n c/w conneclions

Supply ond lnsloll concrete curb & Gutter

Supply ond lnsloll 200mm dio. Wolermoin c/w oppurlenonces & commissioning

Supply ond lnsloll l9mm Woier Seruices

Supply ond lnstoll tire l-iydront c/w volve & leod

Supply ond lnstoll 200mm dio. Sonitory Sewer c/w conneclion lo exisl¡ng

Supply ond lnstoll l200mm dio. Sonilory Monholes

Supply ond lnstoll l25mm dio. 50n¡tory Seruices

Supply ond Insioll Slorm Sewers c/w connection lo ex¡sling

300mm dio. {including cB leods)

375mm dio.

Electricol ond streel Lighling Allowonce

Sedimenl ond Erosion conlrols

Slreelscoping of Phose 2 roodwoys {topsoil & sod)

Sidewolks & troil syslems ¡n Phose 2

Conslruclion Contingency Allowonce 120%)

Totol Estimoted CopiÌol Costs for SCHEDUTE C

Roodworks

2om l'rtun¡clpol Rood c/w curb qnd gultêr

Supply ond lnsloll storm sewer slruclures

l200mm dio. Colch Bosin Mo¡nlenonce Hole

t200mm dio. Slorm Moinlenonce Hole

Cotch Bos¡n c/w slondord grûte

l50mm Gronulor'A' Rood Bose

450mm Gronulor'B' Rood sub-bose

50mm Hot Mix HL8 Bose course Aspholt

40mm Hot Mìx H[3 Surfoce Course Aspholf

mt

m2

m2

m2

m'

m

m

m

eo

eo

m

eo

eo

m

m

eo

eo

eo

eo

t5

ts

t_s

ì

l

2.O0

$

$

7

I $

$ $

$ $

175.00

$

17

1ó $ $

5ub $

$

$

412,250.OO

10.00

13.00

12.0O

65.00

25.00

82,450.00

494700.00

J11200\1251,Thê Myriad Group\4397 - G€orgian Glon Res. Subdtuis¡on\Est¡mates E Schedulesu0l6-1 I 21 Prel¡mÌnary OPC.fs
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G)F[ff4ËË
Proiecl No.: l25l-4397

File No.: Georgion Glen Subd¡visjon

Dole: November 21, 201ó

Georgion Glen Subdivision - Condition Assessment Due Diligence

Preliminory Opinion of Proboble Costs

Engineering Drowings doted Feb. 2009.

2l Esl¡mole of cosls for seryicing ¡s preliminory, bosed on on internol rev¡ew of lhe site ond is subiect lo chonge os o resull of fulure detoiled design.

3) Estimote does not occounl Ior design/review fees ond ony opplicoble developmenl chorges.

4l An ollowonce for street l¡ghling ond hydro seruicing for fulure phoses hos been included in lhis estimote.

5l Repoirs or replocement of existing hydro distr¡bul¡on or ulility network syslems ¡n Phose I l¡f onyl ore nol ¡ncluded os porl of ihis esl¡mole.

ó) Costs for lhe londscop¡ng ond recreol¡on omenil¡es li.e. gozebo, ploygrounds. etc.J ore not included ¡n lhis estimole.

7l conslruclion of roods moy vory bosed on recommendol¡ons from quolified geotechnicol consullont.

8l Eslimole ossumes no dewolering; fo be confirmed by Geolechnicol enginêer.

9l Eslimote ond un¡l prices bosed on recent proiecls completed in 201ó in lhe south Georg¡on Boy oreo, ond does nol include HSI

result of dec¡sions mode or oct¡ons bosed on lhis reporl.

{olesl

UNIT ESIIMATED UNIT PRICE IOIALITEM DESCRIPTION
ESIIMATED

OUANTIÏI

SCHEDULE A - REPAIRS & REMEDIAL WORKS FOR EX. PHASE I SYSTEMS

SCHEDULE B - CONNECT TO MUNICIPAL SYSTEMS (ROADs & UNDERGROUNDS) FOR PHASE I

SCHEDULE C - SERVICINO OF FUTURE PHASE 2 LANDS

Sub Tolol Schedule A-C

Conslruction Conlingency Allowonce {209o1

Totol Elimated Copitcl Costs

tóó,552.00

$

$

$

75 00

412 0.00

OF PREUMINARY OPINION OF PROBAB1E

345,510.00

Page 4 of4
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Funclionol Servicing & Sþrmwoler lmplemeniolion Repod
Februory 2017

ApperuDX C

Slormwoler Monogemenl Report

(R.J. Burnside & Associotes Ltd., Jonuory 2003)
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Stormwater Management Report

Sorichetti Development Group Inc.

Town of The Blue Mountains

January 2003

File No: PG 02 3903

Prepared by:

. Burnside & Associates Limited
Hydrogeologists, Environment Consultants

3 Ronell Crescent
Collingwood, Ontario
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Stormwater Management Report
Sorichetti Inc.

To'¡m of The Blue Mountains

STORMTYATER MANAGEMENT REPORT
SORICHETTI DEVELOPMENT GROUP INC.

TO\ryN OF THE BLUE MOT]NTAINS
RJB FILE NO: PG 02 3903

L.0 lNrnooucrroN

R.J. Burnside & Associates Limited has been retained by the Sorichetti Development
Group Inc. to complete a preliminary Stormwater Managøne,nt Report to investigate the
existing and proposed surface drainage issues for the Sorichetti Subdivision. The report
is intended to support the draft plan of the subdivision application and has been prepared
to a level of detail sufficient for issuance of conditions of draft approval related to
stormwatermanagement anticipated from the Grey Sauble Conseryation Authority, Town
of The Blue Mountains, Ministry of Transportation and the Ministry of the Environment.

The subject lands are located on Part of Lot 28, Concession 7, Town of the Blue
Mountains. The subdivision is to consist of 55 detached single family dwellings on
approximately 12.3 ha of land. The site is a triangular parcel bounded by the Georgian
Trail to the north and by Grey County Road 40 to the east. The general location of the
property can be seen in Figure l.

2.0 Pre-DevelopmentSiteConditions

2.7 General

The site is generally forested with the exception of an area in the central portion of the
site. At this location, the Town of the Blue Mountains owns and operates a communal
leaching bed for the Lakeside Drive development, situated between Highway 26 and the
Georgian Bay. It should be noted that this leaching bed will be decommissioned upon the
delivery of municipal sanitary services to Camperdown.

2.2 Soíl Condítíons

According to the soil survey of Grey County, the site and its contributing catchments are
composed of a variety of soil types. The soils in the area are predominately Wiarton
loam and Vincent silt clay loam with smaller sections composed of Brookston clay,
Wiarton silt loam and Tecumseth sand.

The site's soils were classified as 37 .5% Wiarton silt loam a¡d 62.5Yo Tecumseth sand
(See Appendix A). Wiarton silt loam belongs to hydrologic soil group BC and is a
medium textured, imperfectly drained soil derived from dolomitic limestone till.
Tecumseth sand belongs to soil goup AB and is a imperfectly drained. It can be
classified as well sorted sandy outwash. The hydrologic soil groups were determined in

1R.J. BURNSIDE & ASSOCIATES LIMITED
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Stormwater Management Report
Sorichetti Inc.

Town of The Blue Mountains

accordance with the Ontario Ministry of Transportation's (MTO) soil classification
system.

2.3 Exístíng Draínage Patterns ønd Systems

The limits of the external drainage areas contributing to the site or the site's outlet was
established using 1:10,000 Ontario Base Maps. It was determined that there axe three
external drainage areas, Catchments 101, 102 and 103 respectively, which share a

common outlet with the site. The site has also been delineated into two Catchments (104
and 105), which were delineated using the more detailed topographic information from
the draft plan. The two internal drainage areas have different outlets. Catchment 104
discharges from Outlet B while Catchment 105 discharges from Outlet A.

The drainage divides for the external and internal drainage areas are identified in Figures
2 and 3 respectively. Each of the six catchments have distinct drainage features which
will be discussed in the following sections.

It should be noted that the total area of the internal drainage areas (i.e. 104 and 105) are
greater than the area of the site. This is to account for drainage from County Road 40 and
the Georgian Trail.

2,3.1 Catchment 107

Sheet flow from the southern portion of Catchment 101 drains into a stream which flows
into a forest and dissipates. From this point, roughly half the length of the catchment in
the northerly direction, sheet flow drains into the ditch along Çounty Road 40. A cross
culvert then conveys the flow under County Road 40 and into the well-defined channel at
the south-west corner of Catchment 104. Flow is conveyed through the well-defined
channel and is discharged from the north-west Òorner of Catchment 104 (hereinafter,
referred to as Outlet B) into the ditch along the south side of the Georgian Trail. It is
discharged from the ditch, through a culvert under the Georgian Trailþereinafter
referred to as Outlet C) and then through another culvert under Highway 26 before
reaching Georgian Bay.

2.3.2 Catchment 702

ln Catchment 102, runoff drains as sheet flow in the northeasterly direction and into the
ditch on the south side of the Georgian Trail. Flow is conveyed in the ditch to Outlet C
eventually reaching Georgian Bay in a similar manner to that from Catchment 101.

2R.J. BURNSIDE & ASSOCIATES LIMITED
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2.3.3 Catchment 103

This drainage area also drains as sheet flow in the northeasterly direction into the ditch
along the Georgian Trail to Outlet C, combining with the flow of Catchments 101 and
103.

2.3.4 Catchment 104

Catchment 104 drains in the north-westerly direction via sheet flow and is discharged
from Outlet B. Flow is conveyed in the ditch, through Outlet C beneath Highway 26
before being discharged into Georgian Bay. A well-defined channel exists along the
southwest property line of the Sorichetti site. It conveys external drainage from
Catchment 101 along the property line before dissipating approximately 200 metres south
of the Georgian Trail. This external flow (as noted in Section 2.3.1) continues to drain
northward before reaching the Georgian Trail.

2.3.5 Catchment 105

Catchment 105 drains via sheet flow toward the northeast corner of the site. It is then
discharged from Outlet A, through culverts under the Georgian Trail and County Road 40
before reaching the main watercourse within Watershed 34 (per Craigleith Camperdown
Subwatershed Study, GSCA 1993) at Highway 26. From this point, drainage is conveyed
beneath Highway 26 and into the Georgian Bay.

2.4 Culvert Capacítíes

Each of the catchments, as mentioned previousl¡ drain under Highway 26by means of a
culvert. These culverts were surveyed to determine their existing flow capacity.

In accordance with MTO Directive B-100, development of the subject lands must not
produce flows that exceed the capacity of the culverts under Highway 26. Culverts
beneath Highway 26 are to have a minimum 25 year capacity per Directive B-100. Table
1 shows the capacities of the culverts under Highway 26 which convey the flow from the
site's outlets:

Table 1: Highway 26 Culverts

Description Outlet A Outlet C
Type Concrete Box Concrete Box
Heieht (m) 2.2 2.4

Width (m) 3.65 4.30
Slope (m/m) 0.0318 0.006

Capacity (m'ls) 2.71 3.44

Equivalent Return Period CYr.) 100 100

R.J. BURNSIDE & ASSOCIATES LIMITED 3
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3.0 Dnsrcx CnrrnnH
The stormwater management design of the proposed development will incorporate the
policies and criteria of a number of agencies including Ministry of Environment, Town of
the Blue Mountains, Grey Sauble Conservation Authority and Ministry of Transportation.

The Sorichetti site is adjacent to lands studied in the Craigleith Camperdown
Subwatershed Study (Gore and Storrie, 1993). In fact, a small portion of the subject
lands (Catchment 105) is tributary to Watershed 34 as per the Subwatershed Study. As a
result, this study was referenced with respect to stormwater objectives and criteria. The
stormwater management design criteria for the development are summarized below:

Development Standards (Town of Blue Mountains)
o urban cross section
o 5 year storm sewer
o lot grading at2o/o optimum

Peak Flow (MTO, GSCA)
o 'þost to pre" control for 100 year event

water Quality (GSCA, MOE)
o Level 1 Control

Erosion (GSCA)
o setback from top ofbank
o 24 hour extended detention for 25 mm event

4.0 Posr-DnvELoPMENTCoNDrrroNs

4.1 General

Post-developmørt drainage patterns on the site will be generally consistent with that of
existing conditions. Pre-development catchments l0l, 102 and 103 are unchanged by
development. The intemal drainage area \ilas broken up into four smaller areas:

Catchments2104,2105,2106 and 2107 (See Figure 4). Catchments 2104, 2106 and
21O7'drain to Outlet B from where they are conveyed to Outlet C. Catchment 2105

drains to Outlet A. Drainage from Catchment 2104 is treated in a stormwater
managonent facility.

The development will consist of 55 detached single-family dwellings. The residential
lots will vary between 0.07 to 0.2 hectares and will have a minimum frontage of 18.0

metres. The lots will be fully serviced by municipal water and sanitary sewerage. The
intemal streets will be constructed as an urban cross section contained within a 20 metre
minimum municipal road allowance.

I

2.

3

4.

4R.J. BURNSIDE & ASSOCIATES LIMITED
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The development will utilize the dual drainage concept of both minor and major flow
systems. The storm sewer (minor system) within the development will be designed to
convey the 5 year event. Overland flow (major system) in excess of the 5 year event will
be contained within the road allowance or within designated drainage easements. The
backyards of lots will drain into grassed swales.

The methodology for labeling the post-development watersheds consists of the addition
of "2" as a prefix to the pre-development watershed number (eg. pre-development
watershed 104 becomes post-development watershed 2104).

4.2 Post-Development Draínage

4.2.1 Catchment 2104
Catchment 2104 is approximately 9.9 ha and consists of Streets A, B and C, Lots 2to 55,
Blocks 56,57 and 58 (park), the stormwater management pond and a portion of Block 60
(open space). Lots 2 through 17 and Lot20 will incorporate split drainage, while all
other lots are intended to be graded as "back to fronf'drainage. Post-development
drainage generally follows the south-to-north pattem of pre-development. Flow from the
lots and roads is conveyed by the major and/or minor systøn to the stormwater
management facility. After being heated in the stormwater management facility, flow is
discharged from Outlet B. Preliminary grading and drainage design of the Sorichetti
subdivision, which reflects the limits of Catchments 2104, is shown in Figure 4.

4.2.2 Catchment 2105

Catchment 2105 is smaller than the pre-development Catchment 105 due to the fact that
Street A intercepts drainage that in pre-development conditions would have been
discharged from Outlet A. Catchment 2105 will consist of I¡t 1, a portion of Lot 2 and
Block 59 (Open Space). Runoff drains as sheet flow to the northeast comer of the
catchment. It is discharged from Outlet A, through a culvert under the Georgian Trail,
through a culvert under Cognty Road 40 and into the ditch along Highway 26, before
crossing Highway 26 and into the Georgian Bay (See Figure 4).

4.2.3 Catchment 2106

Catchment 2106 is composed of open space (Block 60). The area drains via sheet flow
into the well-defined channel along the southwest property line. (see Section 2.3.4)

4.2.4 Cøtchment 2107

Catchment 2107 is composed of rear yards (Lots 3 to 17 and Lot 20) and the south half of
the Georgian Trail right of way. The rear lot area drains into the existing ditch along the
Georgian Trail, through a proposed cross culvert under Street C, before being discharged
from Outlet B (See Figure 4). It should be noted that the culvert under Street C will be
sized in the detailed design stage.

5R.J. BURNSIDE & ASSOGIATES LIMITED
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5.0 Hvrnor,ocrcANALYSß

5. 7 Stormwater Modellìng

Hydrologic modelling to determine pre-development and post-development flows was

performed using the SWMHYMO software package. SWMHYMO is a successor of the

original HYMO program and is similar to OTTFIYMOSg. The model uses rainfall events

to simulate the transformation of rainfall into surface runoffbased on topography, soil
tlpes and land use.

Catchment 2104 was modelled using the DESIGN STANDHYD command in
SWMHYMO in order to account for impervious area. All the other catchments were
modelled using the CALIB NASHYD command. The ROUTE RESERVOIR command
was used to model the effects of a stormwater management facility. The ROUTE
CHANNEL command was used to model the channels that convey the flow.

The SCS curve numbers for the intemal and external drainage areas were determined
using weighted averages based on soil þpe and land use. The time to peak was

calculated using the Uplands method. See Appendix A for calculations.

The24 Hour Chicago storm distribution was used as per requirønents of the Ministry of
Transportation (MTO, 1997) for land development proposals which contribute drainage

to provincial highway systems (ie. the existing culvert beneath Highway 26). Intensity
Duration Frequørcy Curves from the Owen Sound climate station were used for the 2, 5,

10,25 and l00events.

5. 2 Pre-Development Results

The parameters used in the modelling, as well as pre-development SWMIIYMO files,
can be found in Appendix A and B respectively. See Figure 5 for the SV/MHYMO
modelling schernatic. Table 2 provides a surnmary of the pre-developmørt peak flow
rates occurring at Outlets A and C.

Table 2: Pre-Development Peak Flows

Pre,Development Peak Flow (m'/s)
Storm Event

CYr.)

Outlet A
(2.2ha)

Outlet C
(269.1 ha)

2 0.02 0.74

5 0.04 1.31

l0 0.05 t.74
25 0.07 2.34

r00 0.10 3.30

6R.J. BURNS¡DE & ASSOCIATES L¡MITED
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5. 3 Post-Development Results

The parameters used in the post-development modelling as well as the post-development
SWMHYMO files are also found in Appendix A and B respectively. Refer to Figure 6
for the SWMHYMO post-development modelling schernatic. The post-development
peak flow rates occurring at Outlets A and C are summarized in Table 3. For comparison
pu{poses, the pre-development flow rates are also included on the table.

Table 3: Pre-Development and Post-Development Peak Flow Summary

Storm
Event
(Yr.)

Pre-Development
Peak Flow

(tn'¡Ð

Uncontrolled
Post-Developmen-t

Peak Flow
(m3/s)

7o Change

Outlet A
(2.2ha)

Outlet C
(269.1 ha)

Outlet A
(0.e ha)

Outlet C
Q70.aha)

Outlet A Outlet C

2 0.02 0.74 0.01 0.74 -50 0
5 0.04 1.31 0.01 1.32 -75 +0.8
10 0.05 t.74 0.02 1.74 -60 0
25 0.07 2.34 0.03 2.35 -60 +0.4
100 0.10 3.30 0.04 3.31 -60 +0.3

Table 3 reflects the percentage change in peak flow occurring at Outlets A and C. The
peak flow rates at Outlet A are expected to decrease by between 50 -7sYo, principally
due to the reduced post-development drainage area.

The peak flow rates occurring at Outlet C are relativelyunchanged with the development
of the Sorichetti site. This is due to the timing of the peaks of the hydrographs which
contribute flow to Outlet C. The peak flow rates experienced at Outlet C are dominated
by the large external drainage area, Catchment 2101, which is less hydrologically
responsive than the Sorichetti site and the downstream external areas (Catchments2102
and 2103). The peak flow from the Sorichetti site will occur before the peak flow from
the much larger Catchment 2101 occurs. As a result, the peak flow of the total
hydrograph at Outlet C for Catchments 2101, 2102,2103 and 2104 combined is only
0.3% higher from pre to post-development (See Table 3). This timing of hydrograph
phenomena is graphically illustrated in Figure 7.

One can therefore conclude that attenuation for the purposes of controlling post-
development peak flows to pre-development rates is not warranted for the Sorichetti site.
Notwithstanding the fact that "post-to-pre" control is not required, a storrhwater
management facility has been proposed which will provide water quality and erosion
control to the subject development.

Burnside also reviewed the capacity of the culverts beneath Highway 26 in the post
development modelling exercise. With respect to the Watershed 34 culvert at Highway

l.

7R.J. BURNSIDE & ASSOCIATES LIMITED
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26, its capacity exceeds the anticipated 100 year post-development flow of 2.7 m3/s
which was previously established by Burnside (see Stormwater Management and Water
Budget Report for Georgian Bay club, April 2002). with respect to outlet C, the
existing Highway 26 culvert has a capacity of 3.44 m3/s lper Table 1), which is in excess
of the 100 year peak flow of 3.3 m'/s. This far exceeds the minimum required 25 year
capacity per MTO Directive B-100.

6.0 Sronuw¡,TER MANAcEMENT Pl,nN

The stormwater management plan for the Sorichetti site has been developed to address
the three principle design criteria, namely peak flow control, water quality control and
erosion control.

6.1 Peak Flow Control

It has been determined that it will not be necessary to provide peak flow control for this
site. Flows disclarged throughout Outlet A will be reduced by 50 -75% from the pre-
development rates. Due to the timing of peaks, peak flows will rernain relatively
unchanged at Outlet C. Therefore, flood storage for the purposes of peak flow control is
unwarranted for the subject development.

6.2 Water Quølíty Control

Burnside undertook a preliminary screøring of stormwater management practices suitable
for the Sorichetti site to achieve Level I quality control. The treatment train for water
quality will consist of lot level, conveyance and end-of-pipe control.

Lot Level Control

Roof leaders will be disconnected from the storm sewer system and permitted to
discharge across pøvious surfaces on the residential lot. This will encourage infiltration
at source on the site.

Conveyønce Control

The Town of Blue Mountains development standards for residential subdivisions of this
nature require use of an urban cross section. However, the preliminary grading of the
Sorichetti site has been developed to accentuate the use of grass swales along the lot lines
with back to front drainage. Furthermore, from its discharge point at Outlet B to Outlet
C, runoff from the Sorichetti propertywill be conveyed within an existing grassed ditch
over 500 m long.

8R.J. BURNSIDE & ASSOCIATES LIMITED
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End of Pípe Control

The final element to the treatment train approach to stormwater quality control is the use
of a wet pond with extended detention. Based on accepted design guidelines (MOE
1994) the pond will have a permanent pool volume of 1000 m3 and extended detention of
approximately 700 m'. It should be noted that the requirement for extended detention is
governed by the erosion control criteria (see Section 6.3). The supporting calculations
for the prelimina-ry sizing of the stormwater management facility are found in Appendix
A. This includes the preliminary stage,/storage relationship.

A preliminary grading plan has been prçared for the stormwater management facility
(See Figure 8). Based on the prelirninary design, the permanent pool elevation has been
established at 183.5 m. A 100 mm diameter orifice will control the discharge from the
SWM facilityto provide the necessary extended detention. At elevation 184.3 m, flow is
discharged from the facility via an overflow control weir. The SWM pond configuration
will be finalized in the detailed design.

6.3 Erosion Control

As per the requiränents of the GSCA, erosion control must also be provided for a runoff
discharge from the subject lands. Based on runoff generated by a25 mm four hour
Chicago storm, approximately 770 m3 of extended ãetention is necessary. This runoffis
to be detained from between 24 to 48 hours. Supporting calculations are found in
Appendix A.

7.0 ERosroN Snnnvrrxr CoNTRoL DrrRrNc CoxsrnucrroN

Slopes within the subject lands vary frorn relatively flat areas in the order of 3Yo to much
steeper slopes along the open space areas. The areas containing the stee,p slopes will not
be developed. In order to mitigate the effects of topsoil stipping and construction over
the proposed development area of the site, the following practices are recommended
during construction:

o Topsoil shipping should be carefully controlled with stockpiles established well
away from the westerly drainage ditch and Georgian Trail ditch

o Silt fence should be installed around the down gradient edges of the property to
collect and treat sheet flow.

. Rock check dams should be installed at intervals along the ditches.
o The stormwater managemetrt facility should be utilized as a temporary sediment

basin during construction.

By implementing these measures and other good housekeeping approaches during
construction, the release of unwanted sediment during construction will be avoided.

9R.J. BURNSIDE & ASSOCIATES LIMITED
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8.0 RncouvrEI\DATIoNSAI\D Coxcr,usroNs

Based on the preliminary stormwater management analysis undertaken by Bumside for
the subject development, we conclude the following:

o The subject lands drain to two separate outlets (Outlet A and Outlet C).
o With the development of the site, peak flows occurring at Outlets A and C will be

at or below the pre-development levels.
¡ Due to the proximity of the Sorichetti site in relation to the external drainage

areas, peak flow control is not wa¡ranted for the property.
o Water quality conhol will be achieved by treatment train approach consisting of

lot level, conveyance and end of pipe facility. The end of pipe facility will consist
of a wet pond operating with extended detention.

o Construction effects can be mitigated with appropriate erosion sediment control
measures installed during the consfuction phases.

Based on the conclusions noted above, Burnside recommends that Conditions of Draft
Approval associated with stormwater managernent be issued by the respective age,ncies

for the Sorichetti subdivision.

Respectively prepared by:

R.J. BURNSIDE & ASSOCIATES LIMITED

Thomas Dole, B.Sc.Eng. Crozier,
Water Resource

CFC/td
H:V002\PG 02 3903\Rçons\StilM Report-12042002.doc

ç
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Peto Macâallumltd'
CONSULTIN6 ENGINEENS

June 15,2007

Mr. RussellSorichetti
Sorichetti DeveloPment GrouP lnc
.l 280 Terwillegar Avenue
Suite 4
Oshawa, Ontario
L1 J 745

Dear Mr. Sorichetli

PML Ref.: 048F001
Fleport: 4

Geotechn ical Consultations
Georgian Glen Subdivision
Counly Road 4O and Woodland Park Road
Town of the Blue Mountains. Ontario

Further to the request from Mr. lan Mccutcheon of c.F. crozier & Associates lnc., we herein

provide comments on drawings provided for the above noted project.

Forthe above noted project, underC.F. Crozier& Associates lnc- Project Number 101-250' the

following drawings, dated May 14, 2004, were provided for our review: PP1 ' PP2' PP3' GENl 
'

LG1, LG2, SWM1, DT1 and DT2. A review Of these drawings in conjunction with our previous

reports for this proiect, PML Ref.: 048F001, Report 1, dated March 30, 2004, PML Fìef':

048F001, Fleport 2, dated July 30, 2004 and PML Flef.: 048F001 , Report 3' dated July 15' 2005'

was conducted. The following comments are provided'

1. Drawing SWM 1 - Detaít 'D' makes reference to Granular C Backfitl. The backfill

shoutd be OpSS Granular B. Also within this detail, Filter Cloth 270R should

also be placed between the granular backfill and the armour stone.

2. Drawing swMl - A note in the bottom right corner indicates that a clay liner may

be required in the pond depending on existing site conditions' lt is

recomrnended that test pits be utilized to determine site soil and groundwater

conditions at the pond location in order to clarify design requirements prior to

construction.

3. Drawing LGl and LG2 - Each lot has a proposed underside of footing noted.

Based on the boreholes the proposed founding elevations appeil satisfactory'

19 Churchill Drive, Barrie, 1ntaria L4N 8ZS

tet'(70b) /34 3900 tax (705)734'9911

E -n a il : barri e@petlmacca I I un cln
BAß818. BR/\ MPTON, HAMILION, KITCHTNEB' fiNAN'TO
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tvlanager Geotech

GRW:1lb

5.

6

Drawing LG1 and LG2 - Accurate survey control and as built drawings are

recommended for areas of engineered fill. As built drawings may help mitigate

some of the grading issues encountered with regards to engineered fill limits if

there is a long per¡od of time between grading and house construction' lt is also

noted that if there is a long period of time between the grading and house

construction, the upper portion of the engineered fill may become weathered,

essent¡ally unsuitable for support of house foundations and thus may require

rernedialwork.

Drawing DTl - Note.l2 indicates asphalt is to be compacted 1o97"/" Marshall

Densi$. This note should indicate that asphalt should be compacted to 92 to

96.5% of Maximum Relative Densi$, in accordance with oPss 310.

ln our Report 1, dated March 30, 2004, underfloor drains were recommended'

No mention of underfloor dra¡ns was observed on the drawings provided'

We trust this report is sufficient for your present purposes. lf you have any questions' or when we

may be of further assistance, please do nOt hesitate to contact our office'

Sincerely

Peto MacCal

Lr R. White, P
Geoenvi I Services

I cc: Client (+email)
1 cc: C.F. Crozier & Associates lnc. (+email)

1 cc: PML Barrie
1 cc: PML Toronto



Pets Macûallum ltd"
CONSIILTIN6 ENGINEENS

July 14, 2005 PML Ref.: 048F001
RePort: 3

Mr. RussellSorichetti
Sorichetti Development Group lnc.

1 280 Terwillegar Avenue
Suite 4
Oshawa, Ontario
L1J 745

Dear Mr. Sorichetti

Geotechnical Consultations
Georgian Gten Subdivision
County.Road 40 and Woodland Park Road
Town ói the Blue Mountains. Ontario

Furlher to the facsimile tranåm¡ssion of July 7,2005, from Mr. Greg Wild of CF Crozier &

Associates lnc., and subsequent telephone conversations with Mr Wild, we present herein the

following comments/recommendations regarding assessmenVuse of on-site material as clay liner

material tor the wet pool area of the stormwater management pond and as engineered fill to

supporl buildings.

Details of the geotechnical investigation for the project were presented in PML Ref': 048F001'

Report 1, dated March 30, 2004. A supplementary report was issued July 30' 2004'

Pond Liner

At the time of this report, it is understood the site of the proposed pond is still not accessible to

drilling equipment due to heavy vegetation cover/topography' As mentioned in previous

correspondence, and as discussed with Mr. Wild, it will be necessary to obtain soil samples from

the actual pond area in order to carry out a detailed assessment of requirements'

It is understood construction is scheduled to begin this summer and it is recommended provisions

be made to carry out test pits at the pond as soon as possible following grubbing'

ln the mean time, the following material and constructión specifications for pond liner material are

presented for your consideration.

19 Churchill Ðrive, qaï¡e, 1ntari7 L4N BZs

Tel: {7A5) ßa3900 tax. (705} 734'991 1

E-n ail : bar rie@petomaccal I un.con
EARRIE, BRAMP'ÍAN, HAMINAN. KIICHENER, TOFONTO
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1. The material should comprise silty clay having a hydraulic conductiv¡ty of less

than 1 x 10-6 cm/sec.

2. The material should be free of topsoil, organics, roots, frozen or othelv/ise

deleterious material. Any cobbles/boulders (longer than 75 mm) should be

removed.

3. The liquid limit of the material should be between about 25 and 45 w¡th a

plasticityindexofnotlessthanl0(ideallybetweenl2andlS)'

4. The moisture content of the material at the time of placemênt should be at or

stightly wetter than oPtimum'

5. The material should be placed in maximum 150 mm thick lifts compacted to a

minimum 95% Standard Proctor maximum dry density'

6. The subgrade should be examined by geotechnical personnel from Peto

MacCallum Ltd. prior to placing the liner'

7. Earthworks operations should be inspected on a full time basis by Pelo

Maccallum Ltd. io approve subgrade preparation, ensure satisfactory placement'

and compaction techniques and verify the specified degree of compaction is

achieved uniformly throughout, as well aS to ensure consistency/suitability of the

liner material.

Enqineered Fill

It is understood some areas wilt be fiiled. Fill areas that will support settlement sensitive facilities

(utilities, pavement, houses) must be constructed as engineered lill' General guidelines for

construction of engineered fill are appended, which should be read in coniunction with the

following:

Surficial topsoil should be stripped and stockpiled for future landscaping' The

topsoil at the borehole locations ranged between B0 and 20o mm' Allowances

should be made to account for variations between boreholes and inevitable

stripping of some of the underlying mineral soil. Quantit¡es could increase

substantially depending on stripping procedures and weather conditions'



County Road 40 and Woodland Park Road

PML Ref.: 048F001, RePorl: 3
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2. ldeally, the exposed subgrade should be proofrolled subject to inspection by

geotechnical personnel from Peto Maccallum Ltd. Any very loose or deleterious

materials encountefed during the process should be sub-excavated'

3. Following approval of the exposed subgrade, the area can be brought up to the

finaldesign levelwith approved soil, placed in maximum 200 mm thick loose lifts

and compacted to minimum 95% Standard Proctor maximum dry density for

roadways, and gg% Standard Proctor maximum dry density within building

areas. The compactêd fill zone should extend at least 3 m beyond the facilitíes

to be supported, then outwards and downwards at no steeper than t horizontal

to 1 vertical, to intercept the approved subgrade. ln general, drier portions of the

native sand and silt till materials should be suitable for reuse. Wet sand

materials will need some drying. Excessively wet silt or silt till may be too wet to

achieve satisfactory comPaction.

4. ln general, permanent cut and/or fill slopes should not be steeper than

O horizontal to 1 vertical and should be protecÌed from surface erosion with

sodding or by promoting suitable vegetation cover'

5. Earthworks operations should be inspected on a full time basis by Peto

Macoallum Ltd. to approve subgrade preparation, ensure satisfactory placement

and compaction techniques and verify the specified degree of compaction is

achieved uniformlY throughout.

we trust this report is sufficient for your present purposes. lf you have any questions, or when we

may be of further assistance, please do not hesitate to contact our office'

Sincerely

Peto Maccdlum Ltd.

àû^\$.'r$
John F. Wright, BSc.
Senior Project SuPeruisor

w'
\¡r"rr"5t

Turney Lee-Bun, P.Eng-
Branch Manager and Manager
Geotechn¡cal and Geoenvironmental Services

JFWTLB:jlb

1 cc: Client (+fax)

1 cc: CF Crozier & Associates lnc. (+fax)
'1 cc: PML Barrie
1 cc: PML Toronto



Peto Macâallumltd.
CONSUTTING ENçINEEßS

November 8, 2004

Mr. Kevin Morris, P.Eng.
C.F. Crozier & Associates lnc.
1 10 Pine Street
Collingwood, Ontario
LgY 2N9

Dear Mr. Morris

40mmHL3
40mmHL4
150 mm
450 mm

PML Flef.: 048F001

Pavement Design
Georgian Glen Subdivision
County Road 40 and Woodland Park Road
Town of The Blue Mountains. Ontario

Thank you for bringing the current Municipal Pavement Standards to our attention

ln this regard, the following would be acceptable:

Asphalt Sudace Course
Asphalt Base Course
Granular A Base
Granular B Subbase

Please do not hesitate to call if you have any questions.

Sincerely

Peto MacOallum Ltd.

Turney Lee-Bun, P.Eng
Branch Manager

TLB:ilb

I cc: Addressee (+emall)
1 cc: PML Barrie

19 Churchill Drive, Barrie, 0ntario L4N 825
Tel: (70il 734 3900 Fax: (705) 734-99t î

E-mail. bar@petomac on.ca

BAB4IË, ùfrAMPr1N. HA¡'rllLl4N. KTTCHENEF, T1B)N\A



Peto Masâallarn {.td"
CONSULTING ENGINEERS

July 30, 2004 PML Ref.: 048F001
Repod: 2

Mr. RussellSorichetti
Sorichetti Development Group lnc.
1 280 Terwillegar Avenue
Suite 4
Oshawa, Ontario
LlJ 7A5

Dear Mr. Sorichetti

Supplementary Geotechnical Report
Georgian Glen Subdivision
County Road 40 and Woodland Park Road
Town of the Blue Mountains. Ontario

Further to the geotechnical Report 1, dated March 30, 2004, an additional borehole (number 7)

was completed on May 7, 2004,1o provide subsurface information for the southwest portion of the
site. The borehole location is shown on the enclosed Drawing, togelher with a detailed log of lhe
findings.

The borehole has revealed upper topsoil and a thin silty clay layer to 0.6 m depth. Under this,
there was a layer of peat, approximately 0.8 m thick. Beneath the peat, there was a saturated
sand layer to 2.9 m depth followed by a very dense silt till deposit.

The underlying saturated sand layer and s¡lt ti¡l deposit were also identified in the earlier
boreholes, however, the peat layer represents an anomolous condition. The saturated sand layer
with water level at 0.5 m depth, is consistent with the perched water condition which was

encountered in the earlier boreholes.

The comments and recommendations in the earlier Report 1 are applicable to borehole 7, with
particular attention given to the impact of the saturated sand layer on excavation and groundwater

control requirements. ln addition, the peat layer will require subexcavation and replacement with
engineered fill depending on final grades, to provide support of road way, services and buildings.
It iC advisable to excavate a series of test pits to delineate the extent of the peat in relation to road
and service corridors and future house locations.

It is understood that houses in this subdivision are likely to be constructed as slab on grade

without basements. This concept would be favourable in view of the shallow perched
groundwater that exists at the site.

For fill areas under houses, roadways and services, construction to engineered fill standards will

be necessary, involving removal of organics and other deleterious matedals down to competent
native soil, followed by replacement with select soil placed in maximum 200 mm thick lifts

compacted to minimum 95% Standard Proctor maximum dry densi$ (98 % under buildings).

19 Churchil Arive, Barrie, )ntario L4N BZ5

Tel. 170il l3a390t Fax: (705) /34-99t t

E-mail ; bar@petonac.on.ca
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Cut areas may encounter shallow perched water, which will necess¡tate a drainage system under

Íloor slabs and pavements. Such iequirements are considered þesl evaluated following review of

actual conditions exposed during construction.

A design bearing capacity of 150 kpa is recommended for foundation design on eng¡neered fill or

native inorganic soil, subject to field review.

¡t ¡s noted that a borehole was originally planned in the proposed SWM pond in the north part of the

site, however was not completed ãs tnã site was not access¡ble. This borehole when complete will

be presented under separate cover.

We trust this supplementary report is satisfactory. Please do not hesitate to call if you have any

questions.

Sincerely

Peto MacCallum Ltd.

Turney Lee-Bun, P.Eng.
Branch Manager

TLB:tc

Enclosures:
Loo of Borehole No. 7
Dãw¡ng No. 1 - Borehole Location Plan

Distr¡bution:
1 ccr Sorichetti Development Group
1 cc: C.F. Crozier & Assoc¡ates lnc'
I cc: PML Banie
1 cc: PML Toronto

lnc. (+fax)
(+lax)
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PetoMacâallum ltd.
CONSUTTING ENEINEERS

GEOTECH NICAL INVESTIGATION
PHOPOSED RESIDENT¡AL SUBDIVISION
COUNTY ROAD 40 AND WOODLAND PARK ROAD
TOWN OF THE BLUE MOUNTAINS, ONTARIO

for
SORICHETTI DEVELOPMENT GROUP INC.

PETO Mac€ALLUM LTD.
19 CHURCHILL DRIVE
BARRIE, ONTARIO
L4N 825
PHONE: (705) 734-3900
FAX: (7o5) 734-9911
EMAIL: bar@petomac.on.ca

Distribution:
1 cc: Sorichettii Development Group lnc.
1 cc: C.F. Crozle¡ &Associates lnc. (+fax)
1 cc: PML Barrie
1 cc: PML Toronto

PML Ref.: 048F001
Reporfi 1

March,2004



Peto MacÊallum Ltd.
CONSULTING EN6INEEñS

March 30, 2004 PML Ref.: 048F001
Report 1

Mr. RussellSorichetti
Sorichetti Development Group lnc.
I 280 Terwillegar Avenue
Suite 4
Oshawa, Ontario
LlJ 745

Dear Mr. Sorichetti

Geotechnical lnvesti gation
Proposed Residential Subdivision
County Road 40 and Woodland Park Road
Town of the Blue Mountains. Ontario

We are pleased to present the results of the geotechnical investigation recently completed at the

above noted site. The work was authorized by Mr. R. Sorichetti, in the signed Engineering

Sewices Agreement, dated January 9,2A04.

The subject site is located at the southwest quadrant of County Road 40 and Woodland Park

Road, in the Town of the Blue Mountains. The property is some 12 ha (30 acre) in size.

A residential subdivision is proposed comprising 42 single family lots, 2 townhouse blocks and a

storm water management (SWM) pond. The site will be fully seruiced, involving some 700 m of

roadway, and sanitary sewers with inverts expected to be between 2.5 and 5.0 m below exisling

grade.

The purpose of the invesligation was to determine the subsurface conditions at the site, and

based on this information, to provide comments and geotechnical engineering recommendations

to ass¡st in the planning and design of site servicing, pavements, as well as assessment of the

avai lable bearing capacity for house/townhouse foundations.

lnvestioation Procedures

The fieldwoft for this investigation was carried out on February 24, 20A4, and consisted of six

boreholes drilted to 5.0 to 6.5 m depth, at the localions shown on Drawing l, appended.

l9 Churchîll Drive, Barrie, ]ntario L4N 825

Tel: (705) 734 39t0 Fax: {705) 734-99'1 1

E -mai I : ba r@petanac. on. ca

BAñBIT. qI¡ÀMPTON, HIIIúLTON, KITCHENES, TORONIO
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please note that it was intended to drill a borehole in the proposed storm water management pond

area, as well as in the proposed Cul de Sac. However, due to access, these boreholes were not

completed. lt is proposed that thesè boreholes be completed when access is available, at which

time a supplementary report willbe prepared.

The boreholes were advanced us¡ng continuous flight solid stem augers, powered by a track

mounted D-So drill rig, supplied and operated by a specialist drilling contractor working under the

full time supervision of a member of our engineering stâff'

Representative samples of the overburden were recovered at frequent depth intervals for

identification purposes using a conventional split spoon sampler. Standard penetration tests were

carried out s¡rnultaneously with the sampling operations to assess the strength characterislics of

the substrata. Groundwater conditions were closefy monitored during the course of the fieldwork'

Horizontal and vertical survey tie ins for the boreholes were provided by C'F. Crozier &

Associates lnc.

All recovered soil samples were retumed to our laboratory for detailed examinat¡on and moisture

content determinations.

Summarized Subsurface Conditione

Reference is made to the appended Log of Borehole sheets for details of the subsurface

conditions, including soil classifications, inferred stratigraphy, standard penetntion test N values,

groundwater observations, and the results of laboratory moisture content determ¡nations-

The stratigraphy revealed in the boreholes generally consisted of a topsoil mantle over

discontinuous layers of silt or sand, over a major silt till deposit, with underlying silt, sand, sand

and gravel. The distribution and characteristics of the various units and groundwater observatíons

are as follows.
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Topsoil

An 80 to 250 mm thick topsoil mantle was revealed in the boreholes.

Uoper Sand and Silt

A localized 3S0 to 500 mm thick sand layer was revealed under the topso¡l in boreholes 3 and 6.

A discontinuous s¡lt to clayey silt unit was contacted below the topsoil in boreholes 1, 4, and 5'

and at 0.45 m depth in boreholes 3. The unit extended down to depths of 1.3 to 2.9 m below

existing grade, locally 0.4 m in borehole 1. The material was typically brown and compact, being

moist to wet, with moisture contents in the range of l1 to 19%'

Tiil

A brown to grey till deposit was contacted in all boreholes at depths of 0.2 to 2.9 m, below existing

grade. The till comprised very stitf to hard clayey silt, to compact to very dense silt with varying

sand and gravel conlent. Locally, in borehole 2, the material was predominantly silty sand.

saturated sand, or sand and gravel layers were noted within the till. Moisture contents were

usually between the I and 12%'

Lower Silt. Sand. Sand and Gravel

The till deposit was penetrated at the 1.3 m depth in borehole 2, and near the 4'0 to 5.5 m depth

in boreholes 3, 5 and 6. The underlying layers comprised sand or sand and gravel in boreholes 2,

3 and 6, which were damp to mo¡st (moisture content 4 to 8%). ln borehole 5, the underlying layer

was silt, being wet, with moisture content of about 18%. The various layers were alldense to very

dense.
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Groundwater

Upon completion of augering, free water was noled in boreholes 1, 2 and 4 at depths of 1.0 to

4.0 m, with wet cave ¡n boreholes 5 and 6 at depths of 6.4 and 3.8 m. No free water was noted in

borehole 3, upon completion of augering. These observations are considered to reflect perched

water in the upper layers, as well as in the sand/sand and gravel layers within the major till

deposit.

Groundwater levels will be subiect to seasonal fluctuations.

Enqineerinq Considerations

General

The borehotes have revealed compact to very dense soils, primarily silt till, with discont¡nuous

deposits of silt, sand, and sand and gravel. Groundwater was encountered as a perched

condition in the upper layers, as well as within sand/sand and gravel layers within the major lill

deposit.

The subsurface conditions are considered favourable for development, however, some form of

groundwater control would be required locally, during construct¡on. Also, drainage provision will

be necessary for house basements.

Trench Excavation and Groundwater Control

It is understood that the proposed sewer invert will be about 2.5 to 5.0 m below existing grade.

Based on the boreholes, excavation is expected to encounter primarily silt till, with discontinuous

deposits of silt, sand, and sand and gravel'

Excavation may be carried out in open cut using convenlional equipment. Harder digging should

be expected in the till soils and the presence of boulders (typical of tills) should not be

disregarded.
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Construction work must be carried out ¡n accordance with the Occupational Health and Safety Act

(OHSA) and local regulations. The site soils are compact to very dense. Dense to very dense

soils are classified as Type 2 soil requiring trench sidewalls to be constructed at no steeper than

t hofizontal to 1 vertical to within 1.2 m of the base of the excavation. However, where seepage

occurs and/or if the soils are only compact, then Type 3 soil conditions will apply.

perched groundwater occurs locally in the upper soil layers, as well as within sand/sand and

gravel layers within the major till deposit. Sump pumping should generally be adequate for

groundwater control. However, where extensive saturated granular soils are encountered, it may

be necessary to flatten the side slopes in conjunction with granular drainage blankets to minimize

erosion/sloughing of sidewalls, or to consider more sophisticated melhods such as well points.

It is recommended that a test dig be carried out to permit prospective contractors an opportunity to

observe the subsurface conditions likely to be encountered in order to assess excavation and

groundwater control requirements.

Pipe Bedding

It is expected that the sewers will typically be founded on the nalive compact to very dense soils.

Standard granular bedding in accordance with OPSS compacted to 95% Standard Proctor

maximum dry density should be satisfactory. For flexible pipes, bedding and cover material

should comprise OPSS Granular A. For rigid pipes, bedding material should comprise OPSS

Granular A, cover material should compdse select native trench backfill free of any overcized

material.

ln areas where wet subgrade conditions are encountered, it may be necessary to increase the

bedding thickness, subiect to field review-

The use of clear stone bedding, particulady in areas of wet sand, should be avoided, in view of the

potential for fines to migrate into the voids, which could lead to settlement, and loss of pipe

support.
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Trench Backfill

Backfill in trenches should be placed in maximum 200 mm thick loose litts compacted to

gS% Standard Proctor maximum dry density to minimize post construction settlement in the

backfill and pavement structure. Backfill for at least the upper 1 m of trench should be close to

optimum moisture content to prevent subgrade stability issues.

Excavaled soils are considered generally suitable for reuse as backfill, subject to mo¡sture content

control. Local zones of wet soils may be encountered where perched water exists. There may be

opportunity for mixing with drier soil, or for "drying out" to render the material suitable for reuse,

subject to field controls.

Organic, frozen or otherwise deleterious materials should not be incorporated as trench backfill.

Pavement Desiqn and Construction

Based on the frost susceptible sílt and silt till at the site, the following minimum thicknesses are

recommended for the road conditions:

Asphaltic Concrete
Granular A Base Course
Granular B Subbase Course

90 mm
150 mm
450 mm

Subgrade preparation should involve removal of excessively wet soil, topsoil and/or other

deleterious materials, proofrolling the exposed subgrade to minimum 98% Standard Proctor

maximum dry density and replacement with select material as required to achieve the design

subgrade elevation.

lmported material for the granular base and subbase should conform to OPS gradation

specilications for Granular A and Granular B, and should be compacted to 100% Standard Proctor

maximum dry density. Asphaltic concrete should be compacted to a minimum 97% Marshall

Density.
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The pavement des¡gn cons¡ders the construction will be carried out during the dry time of the year

and the subgrade is stable and not heaving under construction traffic. lf wet unstable conditions

are encountered, additional granular subbase material may be required-

For the pavement to function properly, it is essential lhat provisions be made for water to drain out

of and not collect in the base material. The incorporation of longitudinal subdrains is

recommended in conjunction with crowning of the subgrade and final surface to promote drainage

away from the structure. Bedding and cover material for subdrains should comprise OPSS

Granular A or B. Manholes/catchbasins should be backfilled with free draining Granular B or

equivalent. The catchbasins should be perforated iust above the drain level and the holes

screened with filter cloth. The above measures will help drain the pavement structure as well as

alleviate the problems of differentialfrost movement between the catchbasins and pavement'

House Foundation

The native soils at the site are competent and are suitable for the use of spread footings to

support residential dwellings. A neftallowable bearing capacity of at least 150 kPa should be

available for design, subject to field review'

Footings subject to frost action should be provided with minimum 1.2 m of earth cover

Basements would þe feasible, subject to the incorporation of perimeter and underfloor drainage

systems, in consideration of the random zones of perched groundwater'

perimeter drainage should be provided through the use of free draining granular backfill or

prefabricated drainage board, in conjunction with a weeping tile surrounded with pea gravel, all

fully wrapped with synthetic filter fabric.

The underfloor drainage system should comprise minimum 200 mm of clear stone (nominal

20 mm size) with weeping tile at 5 m centres. The subgrade should be fully blanketed with

synthetic filter fabric prior to placement of clear stone. A polyethylene sheet vapour barrier should

be placed over the stone, particularly where a vapour sensitive floor linish is to be applied.
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The weeping tiles should tead to a frost free sump or outlet'

Geotechnical review of the actual subsurface conditions during basement excavation must be

carried out to finalize the underfloor drainage requirements'

Geotechnical Review. Construction Inspection and Testinq

It is recommended thât the design drawings be submitted for review by Peto MacCallum Ltd' prior

to final¡zation, to ensure the design is compatible with the site subsurface conditions and that the

recommendations contained in this report are properly interpreted and implemented.

Earthworks operations should be carried out under the supervision of Peto MacCallum Ltd. to

approve the subgrade prepantion, backfill materials, placement and compaction procedures, and

verify the specilied degree of compaction is achieved uniformly throughout fill materials-

The comments and recommendations provided in the report are based on the information

revealed in the boreholes. conditions away from and between boreholes may vary, particularly

where foundation and/or seruice trenches exist. Geotechnical review during construction should

be ongoing to confirm the subsurface conditions are substantially similar to those encountered in

the boreholes, which may othenrvise require moditications to the original recommendations.
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Closure

We trust this report is complete w¡th¡n our terms of reference, and the information presented ¡s

sufficient for your present purposes. lf you have any quest¡ons, or when we may be of further

assistance, please do not hesitate to contact our otfice.

Sincerely

Peto MacGallum Ltd.

¿¿

Robert Mount, BEng
Proiect

Tumey Lee-Bun, P.Eng.
Branch Manager

RWTLB:ilb

Encloouræ:
Log of Borehole Nos. 1 to 6
Drawing No. 1 - Borehole Location Plan

Ë T. LEE-BUN

oÉ

U,



LIST OF ABBREVIAT'ONS

PENETRAT¡ON RESISTANCE

Standard penetration Resistance N: - The number ol blows required to advance a standard split spoon

sampler 0.3 m into the subsoil. Driven by mêans of a 63.5 kg hammer falling freely a distance of 0.76 m.

Dynamic Penetration Resistance: - The number of blows requlred to advance a 51 mm, ô0 degree cone, fitted

to the end ol drill rods, 0.3 m into the subsoil. The driving energy being 475 J per blow.

DESCRIPNON OF SOIL

The consistency of cohesive soils and the relative density or denseness of cohesionless soils are described in

the following tems:

CONSISTENCY N lblowJ0.3 ml

Very Soft O'2
Soft 2'4
Firm 4-B
sriff I - 15

Very Stiff 15 - 30

Hard > 30

WTPL WetterThan Plastic Limit

APL About Plaslic Limit

DTPL Drier Than Plast¡c Limit

c (kPa)

a-12
12 -25
25-s0
50 - 100

100 - 200
> 200

DENSENESS

Very Loose

Loose
Compact
Dense
Very Dense

N (blowlO.3 m)

0-4
4-10

10-30
30-50

>50

TYPE OF SAMPLE

SS Split Spoon TW ThinwatlOPen

WS Washed Sample TP Thinwall Piston

SB Scraper Bucket Sample OS Oesterberg Sample

AS Auger Sample FS Foil SamPle

CS Ghunk Sample RC RockCore

ST Slotted Tube SamPle

PH SamPÞ Advanced HYdraulicallY

PM SamPle Advanced ManuallY

SOIL TESTS

Qu
o
Qcu
od

Unconfined Compression

Undrained Tdaxial

Consdidated Undrained Triaxial

Drained Triaxial

LV
FV

c

Laboratory Vane

Field Vane
Consolidation

PML-GEO.5O8A Rev.'ú04-01
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LOG OF BOREHOLE NO.1

PRoJE9T Residential Subdivision
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LOG OF BOREHOLE NO.z

PRoJEcî Resklential Subd¡v¡sion
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BONNB xÉtl'þO Continuous Flight Sol¡d Stem Augers
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o FREQUENCY 5 YEARS - Oren Sound IDF

28.5 Co¿f- B= 4.726Coef. A=

GEORGIAN GLEN - STORM SEWER DESIGN SHEET
cF cRozrER & AssoctATEs tNc

MANNINGS'n?10.00 o01 3
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OF CONCENTRATION

PROJECT: Georgiân Glen

PROJECT No.: 101-2501

FILE: slorm sewer des¡gnlan Mccrdcheon

0U15lA4 Revised:

Design:

Date:

FR

MH

NO

Curnmul.

AxC
T|ME OF

CONG.

mln

VEL.

¡n/sæ

TITE

OF FLOW

m¡n

GROUND ELEV.

UPPER LOTIER

ENO ËND

PIPE INV. ELEV.

UPPER LOWER

END END

TO

üH AREA (A) Axclocallon a SLOPE LENGTH

mmlhr Usæ
CAPACITY FALL

END

RUN-

OFF

PIPE

DIA.
COVER

UPPER LOWER

1A
2A

3A
4A
5A
6A
7A
8A

2A
3A
4A
5A
6A
7A
8A
7B

0.19
0.32
2.71

0.54
0.84
0.00
0.58
0.27

0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.3s

0.07
0.'11

0.95
0.19
0.29
0.00
0.20
0.09

0.067
0.179
1.127
1.316
1.610
1-6r0
1.813
1.908

10.00
't 1.03

12.6
't2.76

13.41

13.75

14.O4

't4.57

't04.66

97.48
91.38
87.68
u.57
83.05
81.81

79.64

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

300

300
525
600
600
600
600
600

0.97
0.97
1.41

'1.54

1.54

1.54
1.53

1.54

59.8
59.6
59.5
60

31.2

26.6
48.7

6.8

1.03

1"03

0.71

0.65

0.34
0.29
0.53
0.07

0.30
0.30
0.30
0.30
0.'16

0.13
0.24
0.03

189.609
189.309
189.090
'188.7ff)

188.409
188.246
188.109
187.800

189.309

189.090

188.709

188.409

188.246

188.'109

1 87.800

187.830

't88.100

187.770
187.247

186.874
186.544
186.328
186.165

185.892

187.800

187.472

186.949

186.574

1 86.388

186.195

185.922
185.858

1.21

1.24
't.32

1.23

't.26
't.32

1.U
1.31

't.21

1.32

1.23
1.23

1.26

1.31

1.28
1.37

A

5B
6B
7B
8B

108

9B

o.47
0.61

0.00
0.63

0.40

0.00

375

375

600
600

300

600

6B
7B

8B
9B

60
9.5
60.5
19.6

0.35 0.00 1.50 2.66

0.35 0.50 0.970.14

0.16
4.21

0.00

0.22

0.637
0.851
2.758
2.979

10.97

11.37

14.64

't4.97

97.88
95.38
79.35
78.08

0.40
0.04
0.33
0.f0

¡t8.6 0.84

20 0.13 0.30 186.833 187.000 184.009 183.709 2.22 2.69

189.783
188.340
188.05s
187.O33

188-340

188.055

1 87.033

186.833

188.105

186.575
185.798
't84.559

186.605

186.083

184.589

184.069

1.30
1.39
1.66

1.87

9B

Outþt

0.35
0.35

0.35
0.35

2.50
5.18
2.00
2.50

2.51

3.61

3.07
3.43

1.50
0.49
1.21

0.49

o.24 186.208 186.833 1U.612 184.369 1.30 2.16

r.36
1.60
1.U
2.16

0.140 10.00 104.66

3.119 15.07 77.72
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Georgian Glen
1 01-2501
runoff coef
1S-Apr-04
l4-May-04
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RUNOFF COEFFICIENT

Drainage
Area

Land Use Area (ha) Runoff Coef. A x C

A1

Roadway 9.5 wiotrlm¡

Sidewalk 1.5 wiomlm¡

Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
Forest

65 bnsfim)
65 bngù{m)

I no. units

0.5 no. units

0.06
0.0'l
0.01
0.01
0.10
0.00

0.90
0.90
0.90
0.90
0.20
0.25

0.06
0.01
0.00
0.0r
0.02
0.00
0.10

Timp (ha) 0.09
% 47lo

Ximp (ha) 0.08
% 40%

Total Area (ha¡= g.rn
Runoff Coef.= 0.53

A2
Roadway 9.5 w¡or¡(m)

Sidewalk 1.5 w¡ot¡(m)

Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
Forest

60.5 lensü{m)

60.5 lengür(m)

2 no. units

2.5 m. unlts

0.06
0.01
0.01
0.06
0.18
0.00

0.90
0.90
0.90
0.90
0.20
o.25

0.05
0.01
0.01
0.06
0.04
0.00
0.16

Timp (ha) 0.14
% 43%

Ximp (ha) 0.08
o/o 24%

Total Area (ha)= g.3t
Runoff Coef.= 0.50

A3
Roadway 9.5 w¡dt(m)
Sidewalk 1.5 widtr(m)
Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
Forest

60
60

0
1

length(m)

lengûì(m)

no. units

no. un¡b

0.06
0.01
0.00
0.03
0.20
2.42

0.90
0.90
0.90
0.90
0.20
0.25

0.05
0.01
0.00
0.02
0.04
0.61
0.73

Timp (ha)
o/o

0.09
3%

Ximp (ha) 0.07
2o/o

Total Area (ha¡= 2.tt
Runoff Coef.= 0.27

A4
Roadway 9.5 w¡drh(m)

Sidewalk 1.5 w¡otn(m)

Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
Forest

60 lensth(m)

60 lensür(m)

4 no. units

2.5 no. uniß

0.06
0.01
0.02
0.06
0.40
0.00

0.90
0.90
0.90
0.90
0.20
0.25

0.05
0.01
0.02
0.06
0.08
0.00
0.21

Timp (ha) 0.15o/o 0.27

Ximp (ha) 0.09
% 0.16

Total Area (ha)= 9.5U
Runoff Coef.= 0.39

Page I J :\1 01 -Sorichetti\2501 \Design\Spreadsheets\runoff coef
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o cF cRoztER & ASSOCTATES tNC Project: Georg¡an Glen
Project No.: 101-2501

File: runoff coef
Date: l5-Apr-04

Revised: 14-May-04
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RUNOFF COEFFICIENT

Dra¡nage
Area

Land Use Area (ha) Runoff Coef. A x C

A5
Roadway 9.5 width(m)

Sidewalk 1.5 widrh(m)

Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
Forest

60 lensul(m)

60 lengttr(m)

4 no. unils

4 no. units

0.06
0.01
0.02
0.10
0.65
0.00

0.90
0.90
0.90
0.90
0.20
0.25

0.05
0.01
0.02
0.09
0.13
0.00
0.30

Timp (ha) 0.19
o/o 22o/o

Ximp (ha) 0.09
% 't0%

Total Area (ha)= 6.9O

Runoff Coef.= 0.36

A6
Roadway 9.5 width(m)

Sidewalk 1.5 wtdür(m)

Driveway 50 area(mz)

Building 250 area(m2)

Lawn/Boulevard
Forest

60 length(m)

60 lensth(m)

5 no. units

4 no. unils

0.06
0.0'l
0.03
0.10
0.39
0.00

0.90
0.90
0.90
0.90
0.20
0.25

0.05
0.01
0.02
0.09
0.08
0.00
0.25

Timp (ha) 0.19
% 33%

Ximp (ha) 0.09
% 't6%

ïotal Area (ha)= 9.56
Runoff Coef.= 0.43

A7
Roadway 9.5 width(m)

Sidewalk 1.5 wionlm¡
Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
Forest

48.5 lengfr(m)

48.5 lensth(m)

2 no. units

1.5 no. units

0.05
0.01
0.01
0.04
0.17
0.00

0.90
0.90
0.90
0.90
0.20
0.25

0.04
0.01
0.01
0.03
0.03
0.00
0.12

Timp (ha) 0.'t0
% 37%

Ximp (ha) 0.06
o/o 23%

Total Area (ha)= g.2t
Runoff Coef.= 0.46

A8
Roadway 4 width(m)

Sidewalk 1.5 width(m)

Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
Forest

210 lensth(m)

0 lenghrì(m)

3 no. units

3 no. units

0.08
0.00
0.02
0.08
0.44
0.55

0.90
0.90
0.90
0.90
0.20
0.25

0.08
0.00
0.01
0.07
0.09
0.14
0.38

Timp (ha) 0.17
To 15o/o

Ximp (ha) 0.10
%9%

Total Area (ha)= 1.16
Runoff Coef.= 0.33

A9
Roadway g wiotnlm¡

Sidewalk 1.5 width(m)

Dríveway 50 area(m2)

Building 250 area(m2\

Lawn/Boulevard
Forest

0 length(m)

0 lengüì(m)

5 no. units

8 no. units

0.00
0.00
0.03
0.20
0.78
0.75

0.90
0.90
0.90
0.90
0.20
0.25

0.00
0.00
0.02
0.18
0.16
0.19
0.55

Timp (ha) 0.23
% 13o/o

Ximp (ha) 0.03
%1%

Total Area (ha¡= '¡.7U

Runoff Coef.= 0.31

Page2 J :\1 01 -Sorichetti\250 1 \Design\Spreadsheets\runoff coef
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File:
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101-2501
runoff coef
15-Apr-04
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RUNOFF COEFFICIENT

Drainage
Area

Land Use Area (ha) Runoff Coef. A x C

410
Roadway 9 wcurlm¡
Sidewalk 1.5 widrh(m)

Driveway 50 area(m2)

Building 250 area(mz)

Lawn/Boulevard
Forest

90 tength(m)

55 length(m)

5.5 no. units

4 no. units

0.08
0.01
0.03
0.10
0.32
0.'t8

0.90
0.90
0.90
0.90
0.20
0.25

0.07
0.01
0.02
0.09
0.06
0.05
0.30

Timp (ha) 0.22o/o 30%

Ximp (ha) 012
% 0.16

Total Area (ha¡= 6.t,
Runoff Coef.= 0.42

All
Roadway 9 uorrlm¡
Sidewalk 1.5 worrlm¡
Driveway 50 area(m2)

Building 250 area(mz)

Lawn/Boulevard
Forest

40 lengûr(m)

40 lenghrì(m)

3.5 no. unils

3.5 no. units

0.04
0.01
0.02
0.09
0.40
0.08

0.90
0.90
0.90
0.90
0.20
0.25

0.03
0.01
0.02
0.08
0.08
0.02
0.23

Timp (ha)
%

0.15
0.23

Ximp (ha)
%

0.06
9o/o

Total Area (ha)= 9.63
Runoff Coef.= 0.37

A-12

Roadway 9 wiorrlm¡
Sidewalk 1.5 wiottrlm¡

Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
Forest

50
50

lsngth(m)

length(m)

0.05
0.01
0.03
0.13
0.23
0.04

0.90
0.90
0.90
0.90
0.20
0.25

0.04
0.01
0.02
0.11
0.05
0.0'l
0.24

Timp (ha) 0.20
% 43%5 no. units

5 no. units

Ximp (ha) 0.08
Yo 16%

Total Area (ha¡= g.4t
Runoff Coef.= 0.51

413
Roadway g wionlm¡
Sidewalk 1.5 widrh(m)

Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
Forest

60 lensür(m)

60 lengur(m¡

5 no. units

5 no. units

0.05
0.01
0.03
0.'13
0.31
0.09

0.90
0.90
0.90
0.90
0.20
0.25

0.05
0.01
0.02
0.11
0.06
0.02
0.28

Timp (ha) 0.21
% 35%

Ximp (ha) 0.09
Yo 14%

Total Area (ha¡= 9.61
Runoff Coef.= 0.45

A-14

Roadway 9 widrh(m)

Sidewalk '1.5 width(m)

Driveway 50 area(m2)

Building 250 area(m2l

Lawn/Boulevard
Forest

70 lengtn(m)

70 bngth(m)

4 no. units

3.5 no. units

0.06
0.01
0.02
0.09
0.37
0.08

0.90
0.90
0.90
0.90
0.20
0.25

0.06
0.01
0.02
0.08
0.07
0.02
0.26

Timp (ha) 0.18
% 29%

Ximp (ha) 0.09
Yo 15%

Total Area (ha)= 9.6a
Runoff Coef.= 0.4'l

Page 3 J:\1 01 -Sorichetti\2501 \Design\Spreadsheets\runoff coef
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Project: Georgian Glen

Project No.: 101-250,|
File: runoff coef

Date:15-Apr-04
Revised: 14-May-04RUNOFF COEFFICIENT

Drainage
Area

Land Use Area (ha) Runoff Coef. A x C

415
Roadway 9 width(m)

Sidewalk 1.5 wiotnlm¡

Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
Forest

70 lengtrh(m)

70 lengthlm)

3 no. units

2.5 no. units

0.06
0.01
0.02
0.06
0.20
0.05

0.90
0.90
0.90
0.90
0.20
0.25

0.06
0.01
0.01
0.06
0.04
0.01
0.19

Timp (ha) 0.15
Yo 38%

Ximp (ha) 0.09
o/o 22%

Total Area (ha)= 9.4
Runoff Coef.= 0.47

A1ô
Roadway g wiotnlm¡

Sidewalk 1.5 width(m)

Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
SWM Facility
Wet Pond Area

0

0

0
0.5

length(m)

l6ngth(m)

no. un¡ts

no. units

0.00
0.00
0.00
0.01
0.06
0.60
o.22

0.90
0.90
0.90
0.90
0.20
0.25
0.90

0.00
0.00
0.00
0.01
0.0r
0.15
0.20
0.37

Timp (ha) 0.23
% 35Vo

Ximp (ha) 0.22
% 33%

Total Area (ha)= 9.67
Runoff Coef.= 0.55

A'17

Roadway 9 width(m)

Sidewalk 1.5 wi<rth(m)

Driveway 50 area(m2)

Building 250 area(m2)

Lawn/Boulevard
Forest

0
0
0
1

length(m)

length(m)

no. un¡ts

no. units

0.00
0.00
0.00
0,03
0.12
1 .18

0.90
0.90
0.90
0.90
0.20
0.25

0.00
0.00
0.00
0.02
0.02
0.30
0.34

Timp (ha) 0.03
% 2Yo

Ximp (ha) 0.00
%0%

Total Area (ha¡= 1.rt
Runoff Coef.= 0.26

Site Statistics
Total Area (ha)

Average Runoff Coef.
Total Drainage Area to Pond (ha)

Total lmperviousness (%)
Directly Connected lmperviousness Ratio (%)

13.82
0.36

11.34
22To

12lo

Page 4 J :\1 0 1 -Sorichetti\2501 \Design\SpreadsheetsVunoff coef
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Project: Soricheni

Date: May 10 2004
File: 101-2501
By: cFc

SWM Outlet: Stage.Discharge Relationship

FLOW THROUGH EXTENDED DETENTION ORIFICE:

Qoer1o"tF Co " À * sqrt(2*g'Ho)

lnvert of Orifìce = 184.00 m
Diameter= O.il m

= i10 mm
Orifice Centreline = 194.05 m

C¿ = 0.62
Area = 0.0095 m2

Orifice Obvert = 184.i 1 m

FLOW OVER OICB
NOTE: Weir for quanl¡ty control

As Weir Flow use:

Qmr = cw*(L-0.2*Hw)*(H*)t'u

Flow by 450 mm lead @ 1%

Pressure flow per Culvert Master

as
HW FLOW

lnvert of We¡r =
Weir Length =

vw-

'185.06 m
3.60 m

1.8308

WATER

FLOW

184.00
184.10
184.20
184.30
184.40
r84.50
184.60
184.70
184-75
184.80
184.90
185.00
185.10
185.20
185.30
185.40
r85.50

0.050
0.1 50
0.250
0.350
0.450
0,550
0.650
0.700
0.750
0.850
0.950
1.050
1.150
1.250
1.350
1.450

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.006
0.010
0.013
0.015
0.018
0.019
0.021
0.022
0.023
0.021
0.025
0.053
0.199
0.111
0.170
0.181

0.00
0.04
0.14
0.24
0.34
0.44

0.641

0.938

0.000
0.930
'1.030

1.1 30
1.230
1.330

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.360
0.387
0.413re

Notes:

1 n lndicates govern¡ng hydraulics for ftow calculations
2 Flow through DICB has assumed 50% blockâge factor

J:\101-sorichelt¡\2so1\Des¡gn\osta¡led swM - cFcA\Calculationsvstags D¡scharge Retationship for swl\,| pond (DtcB & ED orifice).xtslsheêt1

EXT, DET, PIPE ORIFICE DICB as WEIR Flow
Honrc¡

(m)
FLO¡V
(m"/¡)

H

lml
FLOW

1m%)
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3.3.2 Water Quality Sizing Criteria

The volumetric water quality criteria are presented in Table 3.2. The values are based on a
24 hour drawdown time and a design which conforms to the guidance provided in this manual.
Requirements differ with SWMP type to reflect differences in removal efficiencies. Of the
specified storage volume for wet facilities,40 m3lha is extended detention, while the remainder
represents the permanent pool.

Table 3.2 water Quality Storage Requirements based on Receiving watersr'2

tTable 3'2 does not include every avaílable SWMP type. Any SWMP type that can be demonstrated to the approval agencies to
meet the requíred longlerm suspended solids removal þr the selected protectíon levels under the conditions of the site is
acceptable for water quality objectíves. The sizíngfor these SIIMP types ís to be determined based on performance results that
have been peer-reviewed. The designer and those who review the design should befulty aware ofthe issimptions and sampling
methodologies used in þrmulating performance predictions and their implícationi þi the design.

'zHybrid Wet Pond/lletland systems have 50-60% of theír permanent pool volume in deeper portions of thefacility (e.g., forebay,
wet pond).

- 3-10 - Environmentol D esign Criteria

tuøde '. Çroe, ¡*re;
Mnvgpt

Storage Volume (m3/ha) for
Impervious Level

Protection Level SWMP Type 35o/" 550/o 70o/" 85o/o

lnfiltration 25 30 35 40

Wetlands 80 105 t20 140

Hybrid Wet Pond./Wetland 110 150 175 195

Enhanced
80% long-term
S.S. removal

->
{4ñWet Pond 190 225 2s0

Infiltration 20 20 25 30

V/etlands 60 70 80 90

Hybrid Wet Pond/lVetland 75 90 10s 120

Normal
70% long-term
S.S. removal

'Wet 
Pond 90 110 130 150

Infiltration 20 20 20 20

Wetlands 60 60 60 60

Hybrid Wet Pond,4Vetland 60 70 75 80

Wet Pond 60 75 85 9s

Basic
60% long-term
S.S. removal

Dry Pond (Continuous Flow) 90 150 200 240

SlllM Planning & Desìgn Manuøl
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Table c.1: summary of Rapid Geomorphic Assessment (RGA) classification

FORM/
PROCESS (l)

GEOMORPHIC INDICATOR PRESENT FACTOR
NO (2) DESCRIPTTON (3) NO (4) YES (s) VALUE (6)

Evidence of
Aggradation
(AI)

I Lobate bar v
2 Coarse material in riffles embedded X.

3 Siltation in pools x,
4 Medial bars )1

5 Accretion on point bars X
6 Poor longitudinal sorting of bed materials x
7 Deposition in the overbank zone X

SUM OF INDTCES -l & o/x=o
Evidence of
Degradation
(DI)

1 Exposed bridge footing(s) x
2 Exposed sanitary/storm sewer/pipeline/etc. X
3 Elevated stormsewer outfall(s) X
4 Undermined gabion baskets/concrete aprons/etc. X
5 Scour pools d/s of culverts/stormsewer outlets ¡
6 Cut face on bar forms X
7 Head cutting due to knick point migration *
I Terrace cut through older bar material X
I Suspended armor layer visible in bank X

10 Channel worn into undisturbed overburden/bedrock X
SUM OF INDICES 7 ./ 'lo' 'l o

Evidence of
Widening
(wÐ

1 treelfence posts/etc.
Y,

2 Occurrence of large organic debris X
3 Exposed tree roots X
4 Basal scour on inside meander bends X
5 Basal scour on both sides of channel through riffle X
6 Gabion baskets/concrete walls/etc. out flanked X
7 Length of basal scour > 50% through subject reach x
8 of buried x
I Fracture lines along top of bank X

10 Exposed building foundation x
SUM OF INDICES 6 4 /4o .ô,4o

Evidence of
Planimetric
Form
Adjustment
(PÐ

1 Formation of cute(s) x
2 channel to channel X

3 Evolution of pool-riffle form to low bed relief form x
4 Cutoff channel(s) X

5 Formation of x
6 Thalweg alignment out of phase meander form x
7 Bar forms poorly formed/reworked/removed Ã

SUM OF INDICES 1 o o
STABILITYINDEX (Sl) = ( Al + Dt + W + pt 

) / m o + o I +' a. T+a) a./2

Sl{M Planníng & Design Manual -c-4- Appendk C
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Figure C.l: Pond Active Storage Volume for Control of In-Stream Erosion Potential as a

Function of Totat Directly Connected Impervious Area (FRIMP) and Source

Control (including lot level and conveyance control, in watershed-mm)

(a) SCS Soil Groups A and B

(b) SCS Soils Groups C and D
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0001 6>
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000r8>
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0002 6>
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oo029>
00030>
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0 0032 >
0 0033>
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00035 >
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00038 >
00039>
0004 0>
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00043>
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000 45 >
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+++++++ licensed usê!: C.F. clozier e Àssoclåtes Inc.
collinryood sERIÐl¡3737016

++++++ PROGN NMY DIMENSIONS +++++I
Maxinw value for ID nñê¡s ¡ !0
Max. n@êr of ¡ainfatl points: 15000
Måx, nuúe! of fLou points : 15000

DEl ÀIIÈD OUlPUT

û41Ê:200¡-05-10 TIME: I6:59:55 RUN COUNTER: OOOO83

rnput filen¿ne ¡ c
output filename: c
sffiâry fllenanê: c

: \TEMP\soRIcH-1\QUNIl- 1\25N. DÀT
: \?EuP\soRIcH' 1\ouNIT- l\25N. out
: \TEMÞ\SORICH'1\OUNIT-1\25M. su

00r : 0001-------------___--
rf Project Nahê

I Io-24-2002
ouality ¿ Quantity control

r f o¡iginal Dåte

crôzi€r, P.Eng.

: SO¡ICHETII ÞOSÎ-DEVELOPùENT 25M SHORT OUUfION EVEN1

: May 2004 lcr clozie! Í Associåtes Inc)

00059> I srMr Project dir.: c:\1EMP\SoRICH-1\QUNIT-l\
Råinfall di¡. : c:\ÎEüP\soRrcH-I\QUNIT-l\

00061 >
00062 >
00063 >
00064>
00065 >
000 66>
000 67 >
00068>
00069>
00070>
00071>
ooo72>
0007 3 >
000? { >
00075>
0007ó>
000?7>
000?8>
00079>
00080>
00081>
00082>
00083>
0008 4 >
00085>
00086>
00087>
00088>
0008 9>
00090>
00091 >
00092>
00093>
0009{ >
00095>
000q 6>

TzERo = ,00 hls on O

METOÙî= 2 (ourput=EETRIC)
NRUN = 001

____::l'*=

I RBDsroM I Fllenane:C:\tElP\SoRrcH-1\OUNTT-1\cMf25m.4hr
I Ptot¿l= 25.00 ml comentsr 4 hr chicågo stoln 25 M depth derived f

530
720
000
370
950
950

TIilE

.11

.33
,50
.61
.83

1.00

MIN TIME

1.1?
1.33
1,50
1,6?
1.83
2.OO

gIN I

6.120 |

1{ .480 I

5{ .950 |

1?.550 |

8.850 |

5.920 |

lIME

2.11
2.33
2.50
2.61
2.83
3.00

TIME

3.1?
3.33
3.50
3,61
3.83
{.00

MIN MIN

470
610
030
630
320
080

890
140
610
500
400
320

CMIB NÆHYD I

9l:1191-- 9l:-l:99,1
Iâ lm) =
U.H, lplh¡s)-

22L10
5 .000
4 .5?0

001:0001---

unit Hyd Qpeak (cm3)- 1.853

curwe Nñe! lcN) =73,00
I of tineå! Res. (N)= 3.00

PEM FLOV (cNl=
TIME ?O PW {h!3}=
RUNof A VOIWE (m)=
TOlÑ MINFÈL (M)=
RUNoFF CoEFFICIENT =

,250 (i)
6.661
3.510

24.998. .140

00097>
00098>

(i} PN ELOW DOES NOl INCLUDE BNEFLOW IF NY.

00099>
00 100>
00r01>
00102>
00 I 03>
0010{>
00 105>
00r06>
00107>
00108>
00109>
00 110>
00111>
00112>

I RoUTE CNNEL I Routing tim€ 3têp {min) = 5.00
I IN> 01:2101 I Nder of SEGMENTS - 3

I 9:1:-91:::91 _ __r slopes r.r, 
lffiffi"is.BSo.oFLooDpBrN=s.00

<- - DÀTÀ FOR SECTTON ( 1.0) ---- >
Distance ElÊvation Mànning

.00 20.00 .0600
10.00 19,70 .0600 / .0350 Måin ch¡nnel
12.10 18.30 ,0350 Main channel
16.30 18.30 .0350 Main ch¿nn€l
18.40 19,70 .0350 / .0600 Mâiñ chãnnel
2a.40 20.00 ,0600

00113>
00 1 1{>
00115>
0011 6>

DEPTA AIEV X-VOLWE S-VOLWE FLOW UTE

201E+03 3328+00
1378+01
31?E+01
5798+01

.464
1,481
2,928
4.164
6.968
9.527

t2.431
15.696
t9,30{
23,261
21 .51 5
32.245
31.214
42 .61 I
48. {51
54. 601
63.709
74.0€{
86.162

001 1 7>
00118>
00119>
00120>
0012 1>
oo\22>
00 12 3>
00724>
00125>
00126>
00121>
00 126 >
00 12 9>
00 130>
00131>
00 13 2>
00133>
00 r34 >
00 13 5>

4148+03
6398r03
8768+03
11lE+04
139¿+04
166E+0{
1958+0{
2258+04
2569+04
2888+04
3218+04
1568+04
392E+0{
4298704
4678+04
5l0E+0{
6278+04
?608+04

.930E+01

.\318+02

. t92E+02

.2518+02

.3348+02

.422Ê+02

.3238t02

.6318r02
,1548+02
.9058+02
.1068+03
,!238+03
.1508+03
. l89E+03
,244Ê+01

VELOCITY lMV.lIME

896
428
881
219
638
96?
211
555
821
0?6
318
549
710
984
l9t
375
261
008

(m)
1 8. 381
18.475
r8.563
18.650
18.t38
18.825
18.913
19.000
19.08I
I 9. 175
t9.263
19.35 0
19.4 3I
19.52 5
I 9.613
19.700
19.800
19.900
2 0.000

{n)
.088
,175
.263
.150
.438
.525
. 613
. ?00
.788
.8?5
.963

1.050
1. 138
r,225

7.223 7,21
4.56
3.64

lnz / s)
. t0?

3.07
2 .69
2.43
2.23

,332
,631

1.008
1.435
1.910
2,430
2.990
3.587
4 ,220
4 .886
5.584
6. 312
7 ,069
7,954
4.661
9.563

10.017
10.214

1, 313
1.400
1.500
1.600
1-?00

C.E. Crozíet & Aasoc.íatos Ínc

2.01
1.94
r.83
7 .14
1.66
1.59
1.53
r.48
1. {3
1.39
r.4l
\.41

00269>
00270>

Ia {m) "
U.H. Tp(h¡s).

21.50
5.000

.900

Page 0

001t6>
00r3r>
00138>
00139>
001{0>
00r4 1>

X-VOLWE= Iotå1 X-Sèction volwe ower given CNNEI LENGTH
s-voLUúE= volue thÀt cân be sto¡ed ln chan¡et at spècified

<---- hydroqraph ---->
NEÀ QPW TPEM R.V.
{ha) {cru} ihrs) (m)

INaf,ow: IDÊ 1r2101 221,10 .250 6.6? 3.510
oUTFLos: ID- 2:2301 221.1O .250 6.83 3.510

<-pipe / channel->
W DEPTH W VEL

(n) (n/s)
,o41 1,225
.o47 1.225

åt specified DEPTH.
ELEVATION.

142>
t43>
!44>
14 5>

14 e>
14 9>
150>

1 69>
1? 0>

00151>
00152>
00153>
00154>
00155>
00156>
0015?>
0015I >
00r59>
00160>
001 61>
001 62>
001 63>
001 64>
00165>
001 66>
00167>
001 68>

00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

001:0005 -

I ROUîA CNNAL I

ì IN> 02:2301 I

I où1< 03:2302 |

Routlng tine etep {nin} = s,00
Nñet of SEGMIN?S = 3
Slopes (ð), CNNEL- .50 floODÞmIN-

úENGTH = 520.00 (m)
50

<------ DÀtÀ noR sEctIoN {
Distance tlevetion

2.0) ------>

.0600
0600 / .0350 Main chann€l

.0350 uåin channel

.0350 Màin chann€l
0150 / ,0600 Mâln channel

.0600

10.00
9.80
9.30
9.30

10. 30
10. 30

,00
10.00
10.80
12,so
11. 00
16. 00

lmvÊl rrüE TMLE -------------
DEPîH ELEV X-VOLWE S.VOLUHE TúOq UÎE VELOCITY TMV.TIME D X V

{m)
.036
.0?1
. r07
. r4l
.1?9
.274
.250
.246
,321
,351
.393
.429
,464
.500
.540
.580
,620
.660
.700

(n)
9.336
9.3?1
9.407
9.4{3
9.419
9.514
9.550
9.586
9.621
9.65?
9,693
9.129
9.164
9.800
9.840
9.880
9.920
9.960

10.000

2228+OO3238+02
.6598+02
.1018+03
.1378+03
.1?58+03
. 2 t 5E+03
.2558+03
.297A+03
. 3 4 1E+03
.3 I 5E+03
.4328+03
.4?9E+03
.5288+03
.5?98+03
.65?E+03
.117ø+03
.939E+03
.114E+04
.1398+04

906E+00
208E+01
l78E+01
6028+01
8848+01
L23E+02
163E+02
2L7E+02
2658+02
J26E+02
395E+02
4728+02
5568+02
6A2A+02
a61E+02
I 128+03
1458+03
18?E+03

.213

.331

.424

.503

.572

.635

.691

.14 4

. ?93

.838

.881

.961

.998
1,023
1.003

,962
. 919
.419

{0,61
26,27
20.45
11,24
15, 15
13.66
12,54
11.65
10.94
10.34
9.81
9.40
9.02
8.68
4.41
a.64
9.00
9.44
9.8 6

\nz / sl
.008
,024
.045
,012
.102
.136
,173
,2r3
,255
.299
.3{6
.3 95
.446
.499
.552
,582
,597
.606
.615

.013
,o42
.082
.133
.193
,262
.339
.q25
. 519
.62r
.731
.850
.916

1. 111
r.292
1.498
1.738
2.020
2.349

171>
!12>
17 3>
174>
1 ?5>
71 6>
711>
1? 8>
17 9>
18 0>
181>
182>
18 3>
t84>
185>
186>
r87>
18 8>
18 9>
190>
191>

X-VOLWE- totaÌ x-section volwe ov€! giv6n CNNA! LENGTH at sPêcified DEPTH.
S-VOLUME- VôIme that can be sto¡êd in channel èt specified ELÈVÀÎION.

<---- hydloqlaph ----> <-pip€ / channel->
Nh QÞN ÎÞW R.V, W DEPT! W Vgf,
(ha) lcns) {h!s) (m) (n} (m/s)

INFLov: ID.2:2301 227.1Q .250 6.83 3.510 .208 623
oUTaLow: lD- 3:2302 227.10 ,250 ?.00 3.510 ,2O0 ,622

00r92>
00193>
00194>
00195>
00196>
00t97>
00196>
00r99>
00200>
0020r>
00202>
00203>
0o204>
00205>
00206>
00201>
00208>
00209>
002r0>
002 I l>

001:0006--

I CÆIB NÀSHYD I

| 04t2l¡2 DT- 5,00 I

14
5.

culve Nñe! (cN)=69.00
I of LineÀ! Res. lNÌ= 3.00

(ha)

rp (h¡s )

.10
000
110

PN FLOts
TIME TO P¡N
NUNOFF VOLWE

.0s2 {i)
2.500
2,982

24,994
. 119RUNOFF COEFFICIEÑT

(i} PEM FLOW DOES NOT INC!ÙDE BÀSETLOI¡ IF NY002r2>
00213>

00215> 001 :000?------------
002 16>
0 02 17>
002 1 8>
002 19>

I ROUÎÈ CNNEL
I IN> 04 :2102
I oûI< 05:2303

Routinq tiñe step (nin) = 5.00
NNe! of SEGüENTS = 3
Slopes {l) r CNNEL= ,50 FLOODPnIN- .50

LENçTH = 520.00 (n)0o220>
oo22r>
00222>
40223>
00224>
00225>
0o226>
00221>
00228>
q0229>
00230>
002 3 1>
0o232>
00233>
ao214>
002 35>
0023 6>
00237>
00238>
0023 9>
002 4 0>
00241>
00242>
0o243>
002 4 4>
00245>
002 4 6>
0o241>
00248>
002 4 9>
00250>
00251>
00252>
00253>
0025 4>
00255>
00256>
00257>
0025 8>

DEPTH

{n)
.03 6
.071
.10?
.1{3
.179
.214
.25A
.286
.321
.357
. l9l
.429
,464
. s00
.540
.580
,620
.660
.700

<.----- DÀTA FOR SECTION (

Distânce Eìêvâtion
.00

10,00
10,80
12.s0
11,00
1 6,00

2 ,0) --'--->

.0600
0600 / .0350 Main chànnel

.0350 UÀin channêl

.0350 uain chânnel
0350 / .0600 ÍÀin channel

10.00
9.80
9.30
9.30

10,30
10,30

<---- hydrôgråPh
NBÀ QPN T9K
(ha) (ens) fh¡s)
4. 10 .052 2 -50
4.10 ,041 2.92

ELEV
(n)

9.336
9.311
9.401
9.443
9,479
9. 514
9.55 0
9.586
9.62!
9.651
9.693
9.129
9.764
9.8 00
9.840
9.880
9 ,920
9.960

10.000

x-votw
,3238+02
.6598+02
.101E+03
. ¡3?8+01
,175E+03
.2158+03
.2558+03
.297E+03
.34 1E+03
.3858+03
.432E+03
. {798+03
.528E+03
.579E+03
.65?E+01
,1718+03
.939E+03
. l14E+04
. l39E+04

s-volUuE

,222a+00
.906E+00
.208E+01
.3?8E+01
.602E+01
,88 {E+01
.7238+02
.1638+02
,2rtE+02
,2558+02
.3258+02
.3958+02
,4128+02
.556E+02
.6428+02
.a618+02
. l12E+03
.145E+03
.18?E+03

FLOW MÌE

. 013
,042
.oa2
.133
.193
,262
,339
.425
. 519
,621
.731
.850
,916

1.111
1.292
1.498
1,?38
2.020
2.349

VELOCITY

. 213

.331

.421

.503
,512
.635
.69r
.144
,193
.838
.881
.922
.961
.998

1.023
1.003

,962
,919
.819

40. 61
26,21
20,45
11.24
15. t5
13. 66
12, s{
11. 65
10.94
10.34

9.83
9,40
9,02
8.68
a.41
8.64
9.00
9.44
9. ¡5

TMV.UÍS
{nin) \û2 / sl

.008

(n)
,081

x-voLwÈ= Toral x-s6ction volwe ove¡ given CNNEL LBNGIH at
s-vOLWE= Volwê thåt can be stored iñ channel at speclfied

00259>
00260> INELow: ¡D= 4:2102
00261> OUT8LOE: ID= 5:2303

2 ,942
2.942

o0262>
00263>
o0264>

016
35
34

00265> 001 :0008--------
0o265>
00267> I CÈID NÆHYD I

00268> I 06r2103 DT= 5.00 I

curve Nñe¡ {cN)=65.00
, of Lineår Rè3. {N)= 3.00
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002 7 1>
oo272>
002 7 3>

Unit Hyd qpeal {cns)= ,912

oo214>
002 7 5>
oo21 6>
00211>
002 ? 6>
002? 9>
002 80>
00281>
oo2a2>
002 I 3>
0028 4 >
00285>
00286>
oo2a1>
00288>
00289>
0 02 90>
002 91>
00292>
002 93>
00294>
002 95>
0o296>
00291>
002 98>
002 99>
003 00>
003 01>
001 02>
00303>
00304 >
003 0 5>
00306>
003 0?>
003 08 >
00309>
003 10>
00311>
oo372>
00313>
00314>
00315>
0 0 315>
003 1? >
00318>
00319>
0032 0>
00321>
00322>
003 2 3>
00324>
00325 >
00326>
0032?>
00328>
oo329>
003 30>
0033 1 >
00332 >
003 3 3>
0033 4 >
00335 >
00 33 6>
00 337 >
00338 >
00139>
00340>
00341>
0034 2 >
00343>
0034 4>
003{ 5>
00345>
0034 ?>
003 4a>
003{ 9>
00350>
00351>
00352>
00353>
00354>
0035 5 >
00356>
0035?>
0035 I >

00359>

,061 (1)
2 .150
2 ,551

24,994
.102

(hrs)

RUNOFF COEEFICIENT

fi) PN FLOV DOÊS NOl INCLUDE BÆEFLOW IA NY,

IDr 0l:2102
+rD2 05:2303
+ID3 06:2r03

iha)
22r.10

1{.10
21.50

,250
.041
.061

(hrs) {m) (cns)
?,00 3.51 .000
2.92 2,98 .000
2.15 2.55 ,000

NOTA: PEM FLOWS DO NOl INCLUDE AÀSEFIOWS IF NY

sw 0l:010201 25?-30 253 6,61 3.40 000

'TO1&5*
.124 {iii)

1.s00
1,541

24 ,998
.302

;;;:;;;;,:__:-__-:-_____--,-_______:____--,_-_______, -- : _ _:___:_:__,-,:_

:l__:::l:l:::t_:t::_and sw Pond hvd¡oq!âph

I DES¡GN SÎNDHYD I Àrea ihå) = 11.33
I 05r2104 DT= 5.00 I Totât InÞ(t)= 30.00 D!r. conn. {t)= 20 00

surfac€ À¡êa (ha)=
DeP. storagê {m}=

1MÞERVIOUS PERVTOUS (i)
1 .93
1.50
2.00

40.00
.250

Àvelage slopê lt)=
lenqth {m)=
Mannìngs n

Mâx. ef,f , Inten. (m/h¡)=
ove¡ iminl

stolage coeff. {min)=
Unit Hyd. Tpeak {min)=
unir Hyd. peak (cms)=

4.35
30.00
29,56 (ii)
30.00

.0{

2
214

40
80
00
83

.013

54,95
5.00
4.84
5,00

'22

PEM F¿OW
TIME TO PW
RUNOFF VOLWE
TOl& M¡NENL

(hrs)=
,31

1.50
24.20
25.00

,06
2 ,00
3.38

25 ,00
RUNoFF cOEE¡IcIENl = .91 ,I4
rrr wNNINci stôrage coetflcient is snåIler thån DTI

ule a snallèr DÌ or a large¡ area.

Ii) CN PROCEDURE SELECTED FOR PERVIOUS LOSSESI
cN* - 61,0 IÂ - Dèp. sto!åge (&ove)

(ii) TIME SÎEP (DT) SHOÚLD BE SWLER OR EQUM
îN TH¿ STOUGE COEF¡¡CIÉNT.

{iil) PN ELOW DOES NOl INCLUDE BÀS¿FLOÍ IF NY:

ROU1Ê RESERVOIR Rèquested louting tine step = 5.0 nin.
IN>05: (210{ )

ouT<02: (002104i

INFLOW >05:
ourFtoû<o2:

t2ro4 )
{ 002 104 )

====¡,:=È oulLFOl¡ STOMGE TÆlD
OÙTFLOT SÎOMGE I OUTFLOts

(cns) (ha.n.l | {cms)
.000 ,0000E+00 | ,025
.018 .1245Ê+00 I .480

STOMCE

2800E+00
46008+00

1r.33

TPAM

1.500
4.250

11.33 .541

QPEM

.324
011 ,546

ÞEM FLOW REDUCÎION
1IÍ¿ SHIFÎ OF PW FLOW
WIM SÎOMGS USED

taour/ai¡l (*l= 3.321
(ninl= 165.00

(ha.n-)=.?44?E ol

91"01i3"..,"""0 ã;"';;;; ;;.;-';i;;;;-;;;;;;;;.' openspàcé åndcr -

I CNIB NÀSHYD I

I 01:2106 DT- 5.00 I Iâ
Ù,H. TP

(hå) Curvê NNer (cN)=54,00
I of Lineâr Rêr. (N)= 3.00

1.51
5.000

.5 90

u¡it Hyd QÞeak {cns)= .098

):
)=

00 3 60>
00361>
00362>
003 63 >
003 64 >

RUNoFF VoLW (m) =
TOT& MINFÐL (M) =
RUNOFF cOEtFIcIENT =

.004 (i)
2.250
1.59r

24.998
,0 68

(i) PEM EIOV DOøS NOT INCúUDE BÆEFLOW IF NY

0036?> 001 : ô013----

00369> I ÐD HYD {010607) I lo: MYD

tDL 02to02l04
+ID2 0l:2106

{ha)
11.33

1.51

sW 06:040607 I2.A4 ,OLz 2.15

NOTE: PN FIOWS DO NOT INCLUÞE ENEFIOWS IF NY.

QPDM

. 011

.004

TI&N
(hr3)
4.25
2.25

?.55
1.69

DWr

.000

.000
003?1>
00312>
00373>
0037 4 >
0037 5 >
001? 6>
003?7>
003?8 >
0037 9>
00380>
0018 1>
00 38 2>
0038 3>
0018 4>
0038 5>
00386>
00387>
003 88>
003 I 9>
00390>
00391>
00392 >
00 393 >
00 394 >
00395 >
00396>
0039?>
00398>
00399>
004 0 0>
004 0 1>
oo402>
00403>
00404>
00405>

6.46 .000

001 :0014

ROUÎE CNNEL
lN> 06:04060?

TUVEL Îr{E ÎÆtE ---------
DAPTH ELEV N-VOiWE S-VOLWE ¡LOU UlE VELOCITY TMV.TIME D X V

(n)
036
0?1
107
1{3
179
214
250
286

Routins time step (min) = 5.00
Nde¡ of SEGMENTS = 3
Slopes {*), CNNEL* ,50 FLooDPnIN= .50

LENGTH = 520.00 (n)

<---:-- DÀ1À rOR SECTTON
Distance Dlevation

.00 10.00
10.00 9.80
10,80 9.30
12.50 9.30
13.00 10.30
16.00 10.30

2.0) ------>

.0600
0600 / .0350 lain channel

.0350 Måln chånnel

.0350 Mãin channel
03s0 / .0600 Main chånnel

.0600

9.371
9,401
9. {43
9.419
9. 514
9.550
9.586

,6598+02
.1018+03
.13?E+03
.175E+03
.215E+01
,2558+03
.291Ê+03

906E+00
208È+01
3788+01
6028+01
8848+01
7238+02
7638+02

I oú1< l0:2304

(n) {cu.m, } {cu.ß. ) (cns) (n/s) (ñin) ln2/sl
9.336 .3238+02 .222È+OO .013 ,2r3 40.61 .008

C.Y. Crozlêx & Assocl.ates Inc,

042
082
133
193
262
339
4?5

331
424
503
512
635
691
744

26,2r
¿0,45
11,¿4
15. t5
13.66
t2,14
11.65

024
045
012
LO?
136
173
273

Page X

00{06>
004 07 >
00408>
00 4 09>
004 t0>
00{11>
004 1 2>
00413>
00414>
00{ 1 5>
004 Ì 6>
004 1 ?>
00418>
00419>
00420>
00421>
o0422>
0042 3 >
00424>
00425>
o0426>
00421>
00428>
00429>
00430>
0043r>
004 32 >
004 33 >
004 34>
004 35>
004 3 6>
004 37 >
004 38>
004 39>
004 4 0>
00{ 4 1>
00442>
004 4 3>
00444>

.321

.357

.193

.429

.464

.500

.540

.580

.620

.660

.700

519
621
?31
850
916
111
292
498
738
o20
349

627
651
693
129
764
800
840
880
920
960
00010

3{ 1E+03
3858*03
4l2E+03
4 ?98+03
528E+03
5798+03
65?E+03
t77E+03
9398+01
114E+04
t39E+0{

,2llE+02
,2658+o2
,326ø+02
.395E+02
, l12e+02
.556E+02
.642ø+02
.4618+O2
. t12E+03
.1458+03
.18?E+03

,793
.838
.881
.922
.961
.998

1.023
1.003

.962

.919

.819

.255

.299

.346

.395

,499
.552
.582
.591
,606
,615

.94

.34

. €3

.40

.02

.68

.64

.00

.44

.86

10
10

9
9
9
I
I
I
9
9
9

X VOúWE= Total X-section volue over given CNNEL LENGTH at spêcified DEPTH.
s volwE= Volúe that can be stoled in chánnel at specified ELEVÀTIoN.

<---- hydrogiàÞh
NEÀ OPBM IPN
(ha) (cms) (hrs)

INFLOW: ID- 6:0{060? 12,84 .012 2,15
ouTalow: ID-10:2304 12.84 ,012 4.25

< pipê / channel->
W DEPI{ W VAL

(h) in/s)
.034 .213
.o32 .2t3

6,8 58

001 : 0015-------------

I ÐD HYD (2401 ) I ID: NHYD

251 ,30
12,84

IDI 07:010203
+ID2 10:2304

QPN

,2 53
.o\2

.000

.000

sw 09:2401 210,74 ,263 6.5

NoTE: ÞEM FIOUS DO NOT INCIUDE BÀSEFLOWS IE NY,

001 : 0016--------------

i-;i;;;;;; - --i
| 08:2105 DÎ= 5.00 I

u.a. &(hrs)=

1. 16
5.000

.430

cu¡ve Nde¡ (cñ) =54.00
i of Linea¡ Res. (N)= 3.00

.000

00{46>
00{47>
004 4 8>
004 4 9>
004 5 0>
00{ 5 1>
00452>
004 5 3>
00454>
004 55>
00456>
0045?> --

UniE åyd Qpeal (cns)= .103

PN FLOS (cns)- .004 (i)
lrM¿ ro PN (hrs¡- 2.083
RUNOF¡ VOLWE (m) = l. 691
ToTN MINENL (m) - 24 .994
RUNOFF COEEFICIENT = .068

(i) PEM FLOV DOES NOT ]NCIUDE MSEFLOV IF NY

00458> 001:001?-------------
00459> FÌNTSH

004 63>
00{6{> 001:0010 DEsl6N SINDHYD
00465> I¡a flMNING: storågê cóefficient is småller thån DTI
00466> ùs€ a snallêr Dr o! a larger Àreå.
00461> sihulåtion endêd on 200{-05-10 at 16:59:56
00468> =-=-=ãEÉÉ-èÊ
00 4 69>



c : \ ÎEMP \ sorJcäattJ. \ OuaDi ëv Coatxol\ 2vx . out C-E- Crôzier E Aasoélatcs Í''c

00001>
00002>
00003>
00004>
00005>
00006>
00007>
00008>
00009>
00010>
000 I 1>
000r 2>
000 1 3>
00014>
00015>
00016>
00017>
00018>
00019>
00020>
0002 t >
ooo22>
00023>
0002{>
0002 5>
00026>
00021>
00028>
00029>
00030>
0003 I >
00032 >
00013>
0003 4 >
00035 >
0003 6>
00037 >
00038 >
00039>
0004 0>
0004r>
0001 2>
0004 3>
0004{>
000{5>
00046>
0004?>
00048>
000 4 9>
00050>
0005r>
00052 >
00053>
00054 >
0005 5>
00056>
0005?>
00058>
00059>
00060>
00 061>
00062>
00063>
000 6{ >

ssssS

sssSs

sssss

999
99
99

9999
9

99
999

gHMM
www wwgkw üMü
W{ M ü
WW M M

H
H

H
g

YYUXOOO
YY WW O O
Y M{M O O

YMMOO
YMMOOO

99
9 9 ver. 4.02

9999 July 1999
9 ===È=ÈrrÈ

9 9 I 3?3?016
999 ----É----

91.?9
12.44
60,21
40.69
25,44
15, 10
6.24
3. 51
1.96

999

ll

Stornûet6r lånågênent ¡Ydlolôgic Mod6l

r*1,*r* Dist¡iburêd by: J.F, såbourin ånd Àssociat.s rnc.

eveht and continuous
on the plinciplês o!

oîTHWo-83 and o1îHfrO-89.

oÈt¿ua, ontårio: (613) ?27-5199
Gatin€åu, Quebêc: {819) 243-6858
E-Uåil: sdFoßjfsa.com

+++++++ úicên3êd usêr: C,F, Crozler ! Àslociates Inc.
+++++++ collinwood sER¡Æl:3717016

++++++ PROGN MUY DIUENSTONS ++++++
Maxinw vâ]ue for ID n$êr! : 10
Måx. nñer of ¡ainfall points: 15000
Max. nde! of flo{ points : 15000

lñput f!1€nanô: cr\!EMP\soRIcH-1\QUNIT-1\2y!.DÀT
output f il6nan€ : c : \IEMP\soRrcH-1\QUNTT-1\2y¡. out
slMary fil6namô: c:\fEXÞ\soRIcH-1\QUNIl-l\2y¡.5ü

DATE:2004-05-14 lIMe: 15 ¡ 48:30 RUN COUNTER: 000086

;;1;;;;i_:::,::::-:::::-:::_:_:_______:_______________:_:::__:___:___:_________
.l PloJôct N¿nè : SORTCS&TîI POST-DEVEIOPüENT 2 YN 2{ HOUR CHrq@ STOMrl Dètails : sM Þond fo! OuåliÈy ånd Ouantity control+l oliginal DåtÊ : 10-24-2002 {Burnsid€)al Revtsed : lay 2004 (cE crozier & Àssociates hc)
r¡ Môdêl1år

:l::::::::::::::::::'
I SÎMT I

chlis cÈozi6r, P.Bng.

Project dl!. ¡ c: \taMP\soRIcH-1\oUNIT-l\
Rainfall dir. I c:\lEBP\soR¡cH-1\QuNrT-l\

TZERô = .00 hrs ôn 0
!EÎOUÎ= 2 (outpur -MEIRIC)
NRUN = 001
NSÎOM= 0

00066> 001 | 0002-------------
00067>
00068> I cHrcÀGo s10M I

00069> I Ptotal- {7,14 m I

00070> --------------------
0007 I >

IDF curvê pârânet€¡s: À" 915.424
B= 10.500
c= ,8{7

usedin: TNTENSIIY= À/ (r+Þ)^C
0q0?2 >
00073>
00074>
00075>
00076>
0007?>
00078>
0007 9>
00080>
0008 1>
000t2 >
00083>
00084>
00085>
00086>
0008?>
00088>
00089>
00090>
00091>
0009¿>
000 93>
0009{ >
00095>
00096>
00097>
00098>
o0099>
o0 I 00>
oo¡01>
00102>
00103>
00 104>
00 1 05>
00106>
00107>
00 108>
00 1 09>
00 1 l0>
o0 t 11>
00112>
00113>
00114>
00 1 15>
00116>
00 1 t7>
00118>
00119>
00 1 20>
00 12 r>
00122>
00 I 23>
oot24>
00125>
00126>
oor27>
00 128>
00129>
00 130>
00 13 1>
00132>
00 133>
0013{>
00 1 35>

24.00 hr5
5.00 nin

the coRREûîIoN .oetficienl is . .9991333

TIME
lnin I

5,
10,
15.
10.
60.

\20.
360,
1ZO.

14{0.

MIN

. 316
, 319
,322
.325
.)24
.331
.334
.338
.34r

.348

.352

.356

.360

.363

.36?
,312
.376
.380
.385
.3t 9
.394
.399
.401
.409
. 414
,419
,425
.430
,436
.442
.448
. {55
.{61
.468
.415
.482
.490
, {98
.506
. 514
,522
,531

ANTÊRÉD

98.00
?0.00
58,00
38.00
25.oo
17.00

6.30
1.50
1.90

cohPutED

TIMS NIN I TIüE MIN

12.08 1.080
t2.11 1.060
12,25 1.0{0
12,33 1.021
\2.42 1.003
12.50 .985
12.58 ,968
12.61 ,95¿
12,15 ,937
12. 83 ,921
\2.92 .90?
13.00 .891
13.0E .879
13.1r .866
13.25 .853
13.33 .840
\3,42 .828
13.50 .81?
13.58 .805
13.67 .194
13.75 .184
11.83 ,113
L3.92 ,763
1{.00 ,754
1{.08 .144
14.17 .?35
\4.25 .126
1{.33 .M
14.42 .?08
14.50 .700
14.58 .692
14 .61 . 684
14.15 .676
14 ,83 . 669
14,92 .661
15.00 .654
15.08 .641
15.17 ,640
15.25 ,634
15.33 ,621
t5.42 .621
15.50 ,614
15.58 ,508

TIUE mtil

,470
.461
,464
. {60
. {57
. {54
.451
,441
.44 4

.447

.438

.435

,421
,424
,42t
,418
. 416
. 413
. 410
.40ô
.40s
.403
. 400
.398
.396
.393
.391
.389
.386
.384
.382
.380
.311
.375
.373
.377
,3 69
.361
.365
.363
.361

,13
.83
.92

1.00
1.08
1.17
r,25
1.33
1,42
1.50

6.08
6.11
6.25
6.33
6,42
6.s0
6.58
6.67
6.7 5
6.83
6,92
7.00
?.08
1 .17
1 ,25
7.33
7 ,42
7,5 0
?.5I
7 .61
1.75
7.83
1 ,92
8.00
8.08
8. t?
8,25
8.33
4.42

158
209
265
326
395
41\
558
655
166
894
044
220
{31
688

5.783
1.487

10.501
r7.032
38.371
91.790
{8.328
28.461
19,5 13
t{ .594
11 .5{ 6
9.499
8_0¿1

3.009
3.418
3.958

18. 08
18. 1?
1ø.25
18.33
\ø,42
18.50
18.58
18 ,61
18,75
18 .83
t8 .92
19.00
19.08
19.1?
19.25
19.33
t9.42
19.50
19.58
19. 67
19,15
19. 83

20,00

{ .701
.58
,61
.75
.83
.92
.00
,08
,11
.25
.33

.50

.58

.61

.83

.92

.00
,08
.17
,25

.50

.58

8.50
8.58

20.04
20.11
20.25
20 ,33
20.42
20.5 0
20.54
20.61
20.15
20. 83
20.92
2L.OO
21.08
2!.L7
21,25
21 .33
27.42
21.50
21.58

8.6?
8,75
8,83
ø.92
9.00
9,08
9.11
9,25
9.33
9,42
9.50
9.58

6.95 6
6.122
5.462
4.924
4.488
4.t20
3.808
3.539
3.307
3.103
2.923
2,164

C.î. CrozleÍ E Atsoc'letcs I,¡e.

4.41
ø.64
9.00
9.4 4

Page 0

00136>
00 137>
00 I 38>
00139>
00140>
00141>
00 1{2>
001 43>
00144>
001 {5>
00146>
00 14?>
00 14 8>
00149>
00150>
00151>
00 1 52>
00 153>
00154>
00155>
00156>
00157>
00158>
00159>
00160>

LS ,61
15.?5
15. e3
15.92
16. 00
16. 08
16. 1?
16,25
16. 33
L6,42
16.50
16.5 8
16.67
t6.75
16. 83
16,92
17.00
11.08
17.11
L1 ,25
17.33
L1 .42
17.50
17.58
L1 ,67
1r.75
17.83
L1 ,92
18.00

602
596
591
585
519
574
s69
s64
558
553
549
sq4
539
53{
530
525
s21
517
512
508
50{
500
496
492
{89
485
461
417

.541

.550

.560

.5?l
,581

.604

.611

.629
,643
.657
.612
.68?
.703
.720
.738
,157
,118
.t99
,azt
.845
.871
.898
.924
.959
.993
,029
.068
. 111

3.57
3.75
3,83
3.92
4.00
4,08
4 .11
4.25
{ ,33
4,42
4,50
I .58
4 .61
4.15
{.83
4.92
5,00
5.08

.17

.25

.33

.42

.50

.58

.61

.75

.83

.92

.00

9.67
9.?5
9.83
9.92

10.00
10.08
10. 1?
10.2 5
10.33
10. {2
r0,50
10.5 8
70.61
10,75
10.83
10.92
1l .00
11 .08
11.1?
7t.2s
11.33
tl.42
11.50
I1.58
1L.67
11 .75
11.83
17,92
12,ô0

2,62\
2.493
2.311
2.211
2.L75
2,O81
2.006
r.932
1.863
1.799
1.?39
1.683
1. 631
1.583
1.53?
1.49{
1,{53
1,415
1,3?9
1,345
1. 312
L.2AL
|.252
|.224
l.197
|.t72
t,!41
r.!24
1.702

2l
2l
2I
2r
22
22
22
22
22
22
22
22
22
22
22

.61 .359
,15 .357
,83 ,355
.92 .353
.00 .351
.08 .350
. lt .3!8
.25 .346
.33 ,144
,42 .342
,50 .3{1
.58 .339
.5? .337
.7s .336
.83 .334
.92 .332
.00 .331
.08 .329
. r7 .32e
.25 .326
.33 ,324
,42 .323
.50 .32r
.58 .320
,61 .318
.rs .311
,83 .315
.92 .114
.00 .312

00161>
00162>
00163>
00164>
00165>
00166>
00¡6?>
00168>
00169>
001r0>
00171>
oo112>
00173>
00174>
00175>
00176>
00177>
00178>
00¡?9>
00180>
00 181 >
00 182>
00183>
00184>

I cNIa NNHYD | Àlea (ha)= 22r.?0 cu!v6 Nñer (cN)-73.00
I 01:2101 D1= 5,00 I Ia (m)= s,000 I of Linôar Res. {N). 3.00

u.H.Îp(hr3)= {.5?0

unit Hyd Opeal {cms) - 1.853

PEM ¡Lor (cms)= .589 (i)
TlüE 1o P$K (hrs)= 11.750
RUNoFT voLWE lm)= 13.050
ToT& uIñ!&l (m)= 4?.143
RUNorr coEar¡clENT = .271

(1} PW TLOÛ DOES NOT INCIUDE BÀSEAIOÙ IF N}

0018 5>
0018 6>
00107>
00 l8 8>
00189>
00 190>
0019 t>
00192>
00193>
001 9{ >
00195>
00196>
0019?>
00198>
00199>
00200>
00201>
00202>
002 0 3>
00204>
002 05 >
00206>
002 07>
00208>
002 09>
002 10>
00211>
00212>
00213>
00?1{>
00215>
0021 6>
00211>
00218>
00219>
00220>
oo22t>
00222>
00227>
00224>
00223>
o0226>
o0227>
o0228>
00229>
00230>
00231>
00232>
002 33>
00234>
00235>
00236>
00237>
00238 >
002 39>
00240>
o024\>
00242>
0o243>
0o244>
00245>
00246>
00241>
00248>
00249>
00250>
00251>
00252>
002 53>
00254>
002 55 >
o0256>
00251>
00258 >
00259>
00260>
00261>
00262>
00263>
o0264>
00265>
00266>
a0261>
00268>
00269>
00270>

I ROUTE CNNEL I

I IN> 01:2101 I

I oul< 02:2301 I

Routinq tins ltêp (nin) = 5,00
NWeI of SEGMENTS = 3
Slop€s {*), CNNEL=5.00 F¡ooDpßlN=5.00

lBNclÈ - 530.00 {n)

<------ DÀTA rOR SECIrON (

Distancê El6wation
.00 20.00

10.00 19.?0
12.10 18.30
16.30 18.30
18.40 19.70
28.40 20.00

1.0) ------>

.0600
0600 / .0350 üain

.0350 Måin

.0350 Måin
0350 / .0600 Uain

- 0600

DEÞTB

.115

.263

.350

.438

.525

. 613

.700

. ?88

.8?5

.963
1,050
1,138
L,225
1,313
1.400
1.500
1.600
1.?00

EIEV
(n)

r8.38?
18.175
18.563
18. 650
18. ?38
18. 8 25
18 . 913
19.000
19. 08I
19.175
19.261
19.350
19. 4 38
1 9. 525
19.613
19.700
19.800
19.900
20.000

t, 481
2,924
4,164
6.968
9,521

12,431
15.696
19.304
23.263
27.515
32.245
11.218
42.618
{8.451
5{.601
63.709
74.O44
86.162

1.896
2,424
2.881
3,219
3. 638
3.96t
4 .211
4.555
4.423
5.0?6
5.318
5.5{9
5.770
5,984
5. 191
6.375
6.261
6.008

038

X.VOLWE

.201E+03

.4118+03

.6399+03

.8768+03

.1138+04

. t39E+0{

. Ì66E+04

. r95E+04

.2238+O4

.2568+04

.2888+04

.3218{04

.3568+04

.3928+0{

.429ø+04

.4612+04

.5308+04

.6218+04
! 760E+04

(n)
9,336
9 .31r
9.401
9.443
9.419
9,514
9.s50
9.586
9.621
9.651
9.693
9,129
9.764
9.800
9.8{0
9.880
9,920
9.960

(n)
.035 323Ê+O2

s-voÍwE

.332E+00

. t3rE+01

.3 1?E+0 1

,579E+01
,9308+01
. l3?E+02
,1928+02
.2518+02
.334E+02
.422Ê+02
.521È+02
.6318+02
,164Ê+02
.906E+02
.1068+03
.1238+03
.1508+03
.189E+03
.2448+03

(cms) (n/s) (nin) lß2/s)
,464 1-225 1.2t .10?

312
631
008
435
910
430
990
587
220
886
584
312
069
854
661
563
01?
214

.66
,64
.07
.69
.43
,23
,07
.94
.83
,74
.66
.59
.53
,4Û
.43
,39
,41
.41

x-voLWE- Totål x-Section voÌuê over qivôn cNNEt rENGll at specifiêd DEPTH.
s-voLWE- volme that cân be etoÈêd in chåmêÌ at specifiêd ELEVÀÎIoN.

<---- hyd¡ogÈaph ----> <-pipe / chânnel->
SN OPW TPEM R.V. W DEPTH W VE!
(h¡) (cn!) ih¡s) (m) ln) (n/s)

INnLow: lD= I:2101 221,10 .689 13,75 13.050 ,10? 1.329
ouTFLow: ID- 2:2301 227.10 .689 13.83 11.050 .106 1.326

I ÂoulE CNNEL I Routing tin6 step lmin) = 5.00
I ¡N> 02:2301 I Nñê! of SEGUENTS = 3
I ouT< 0312302 I slopes (t), cNNEf,= .50 FIooDPBIN= .50

LENGTH - 520,00 (n)

<------ DÀîÀ FOR SBCTTON {
Distânce El6vation

DEÞÎH EIEV X-VOLWE S-VOLWE FLO{ RTE VELOCITY TMV.lItrS D X V

10,00
9,80
9.30
9.30

10,30
10.30

.00
10,00
10. 80
12.50
13.00
16. 00

xanninq
.0600

.0600 / .0350 Main
.0350 Main
.0350 üåin

.0350 / .0600 Máin
.0600

,222Ê+OO
,906E+00
.2088+01
.3?8E+01
.6028{01
.8848+01
. l23E+02
.1638+02
.21!E+02
.2658+02
.3268+02
.3958+02
,4728+02
.556S+02
.6828+02
.86?E+02
,1128{03
.1458+03

,013
,042
.082
.133
,193
.262
.t39
.425
.519
.62t
,731
.850
,916

1. 111
1.292
1,498
1,?3E
2.020

.213

.331

.424

.5 03

.635

.691

.144

.?93

.838

.881

,961

.071

. 107

.143
,119
,2t4
,250
.246
,321
.357
.393
,429
.464
.500
.540
.580
.620
. 660

6598+02
l0lE+03
13?E+03
1?58+03
215a+03
2s5E+03
z91E+03
3{ lE+03
385E+03
4328+01
{798+03
5 28E+03
5?98+03
55?E+03
1118+03
9398+03
11{E+04

008
024
045
012
102
136
1?3
2!3

299
346
395
446
499
552
582
597
606

40.61
25,21
20.45
t7.24
15. 15
13.66
12.54
11.65
10.94
10.34
9.83
9.40
9.02
8.68



C: \ zEæ\sor¿cåe¿tí \Ouaai ty coitroT\þ,x. oat C,E, cÍozlax E Assocjate.e I¡lc,

oo217> ,?00 10.000 .1398+04 .t87E+03 2.349 .8?9 9,86 .615
0o212>
00273> X-voLW&= Totâl X-Section volMê over given CNNEL LENGTH at specified DEPTH.
00274> s'VoLWE- Voluê that can be sto!€d in channel at specified ELEVÀTION,
00275>
00216> <---- hydrog¡aph --__> <-pipe / châmêl->
00211> BB QPEM TPN R.V. W DSÞîH W VEL
oo27a> {hâ) (cms) (hrs) lm) (n) {m/s}
00219> IilFLoÍ | ID- 2:2301 221.14 .689 13.83 13.050 .379 .864
00280> oúTrLOFr ID- 3:2302 221,10 ,689 14.00 13.050 .3?9 .864
0028 1>
002a2>
00283> ---------.- -
00284> 001:0006----

00286> | CMIB NÀSHYD I Èea {ha)= 14.10 cuÌve Nde! (cN)-69.00
00281> | 04:2102 Dî' 5.00 I lå (m)= 5.000 I of Line¡¡ Aee. (N). 3.00

00285> ----

u.H. Tp(hrs)-

(ml= 47 '14300296> RUNO¡F COEFTICIENT - ,241
00297>
OO29A> (i) ÞSM FLOT ÞOES NOl INCLUDE BÀSEFLOW IE NY.
oo299>
00100> .----------

00288> ----
00289>
002 90>
002 9 1>
00292>
00293>
00294>
00295>

PN FLOW
1IME 1O PN
RUNOFF VOLWE

.699

.144 (i)
9.000

11.366

110

0030 3>
00304 >
00305>
00306>
00307>
0030€ >
00309>
003 ¡ 0>
003 1 1>
00312>
003 13>
00314>
003 15>
00316>
0031?>
00318>
003 I 9>
00320>
0o321>
00322>
0032 3>
0032{>
00325>
0032 6>
00327>
00328>
00329>
00330>
0 03 31>
0033 2 >
00333>
00334>
00335>
0033 6>
0033?>
00338>
00339>
003 4 0>
0034 1>
0034 2 >
003 4 3>
0034 4>
0034 5>
003{ 6>
00341>
003{ 8>
003 4 9>
00350>
0035 1>

I RoUTE CNNE! I Routing tin€ step (dn) = 5 ,00
I IN> 04 r21q2 I NN6¡ of sEGENls = 3

1_::::_:::::9:__ _ r srôpês ,",ii#ii"= 
igo.oå"ooo?il'"' 'o

<------ DÀTÀ FOR SÈCTTON ( 2.0) ------>
Distance Elêvation Manning

.00 10.00 .0600
10.00 9.80 .0600 / .0350 Main chamel
10,80 9.30 .0350 Mâi¡ chånnêl
¡2,50 9.30 .0350 Måin Chånnel
13.00 10.30 .0350 / .0600 Mdin chânn€l
16.00 10.30 .0600

--------- TqvEú TrwÎMLE -----------------------_--_>
DEPTH EúoV X-VOLUME S-voLWE Flo{ mTE VEÍOCIÎY îMV.ÎIME D x V

(n) {r) (cu.n. ) (cu.m. } {cns) {m/s} {min) lfl/sl
.036 9,336 .3238+02 .2228+OO .013 .213 40.61 .008
.071 9.3?1 .659E+02 .9058+00 .O42 .331 26.21 ,O24
,107 9.407 ,101E+03 .208E+01 .082 .424 20.43 ,045
.143 9.443 .r3?E+03 .378E+01 .133 .s03 \1.24 .012
,1?9 9.479 .1?58+03 .602E+01 .193 .s12 15.15 ,tOz
,2t4 9,51{ .215E+03 ,8848+01 .262 .615 73.66 .136
.250 9.550 .2558+03 .1238+02 .339 ,697 72.54 .173
.286 9.586 .29?E+03 .163E+02 ,425 .144 1r.55 .213
.321 9.621 .3418+03 .211E+02 .519 ,193 10.94 ,2s5
.357 9.65? .385E+03 .2658+02 ,627 .838 10.34 ,299
.f,93 9.693 .432E+03 .3268+02 .731 .881 9.83 .346
.429 9.729 .4198+03 .3958+02 .850 ,922 9.{0 .395
.464 9.?64 .5288+03 .4728+02 .916 ,961 9,02 ,446
.500 9.800 .5?9E+03 .5568+02 1.111 .998 8.68 ,499
.540 9.840 .6578+01 .6828+02 1.292 1,023 8,41 ,552
.580 9.880 .?77S+03 .86?E+02 l.{98 1.003 8.64 ,s82
.620 9.920 .939¿+03 .1128+03 1.738 .962 9.00 .s9l
.660 9.960 .1118+04 .1458+03 2.O20 .919 9.44 .606
.?00 10.000 .1398+04 .1878+03 2.349 .8?9 9.86 .615

x-voLuME- Totaì x-section volme over given cNñaL ¡ÊNG?H at spêcified DEplH.
s-voLWE= volh6 thåt can b€ stored in chånnel at spêcified DLEvÀtIoN.

<---- hydróqraph ----> <-pipê / channel->
ÆU QPEM TPEM R.V. W DEÞÎH W WL
(ha) {cms} {h!s) (M) (s) (m/s)

INFLow: ID= 4:2102 14.10 .144 9.00 11.366 .150 .515
oUTFLow: ID- 5:2303 14.10 .137 9.25 11.366 .145 .506

;;,.00;;:::__.: .._. ._::::_::_:::::::_:_::___:__::__ _-, .__ _ . ,._

00353>
0035 4>
0035 5 >
00 35 6>
0035 7>
0035 I >
0035 9>
00360>
003 61>
00362>
0036r>
00364>
00365>
00366>
00367>
00 3 58>
00369>
00370>
0037 1>
00372>
00373>
00374>
00375>
003?6>
00371>
003?8>
00379>
00380>
00381>
00382>
00383>
00384>
00385>
003 I 6>
003 8? >
00388>
0038 9>
00190>
00391>
00392>
00393>
0039{>
00395 >
003 96>
00397>
003 98 >
003 99>
004 00>
00401>
00402>
00403>
00404>
00405>

I cÆ¡B MSHYD I À¡êá (hå) =
| 05:2103 or= 5,00 I Ia (M)-

u.H- rP(h¡s)=

.50
000
900

cuNe NNor (cN)=65,00
, of Linear Re!. {N)= 3,00

Unit Hyd Qpea} (cms)= ,912

PM FLOV
î1ME 1O PN
RÛNOÊF VOLWA
îoîñ mtNrñL

.170 (i)
9.161
9.921

41.t43
. 211

{i) PN SLOB DOES NOT INCLVDE BAS¿¡úOT ¡F NY.

00t:0009-------

I ÐD HYD (010203) I rD: trHYD

tDl O3t23O2
+lD2 05¡2303
+lD3 06:2103

{ha )
221.10

1{. t0
21.50

qPru

,689
.117
.170

ÎPEM R.V.

14.00 13.05
9.25 1 1,37
9.71 9.93

-000
.000
.000

NOTE: PN aLOWS DO NOT INCLUDE BÆEFLOWS IF NY,

sw 0?1010203 251.3O 729 t3-92 12.70 .000

;;;;;;;;__:___________:____:_:_:::-- -__:-_,--_:____
:!-,:::l:Ï::1 :Ì::-ånd sw Pond hvdroqraÞh

DES]GN SIND{YD
05r2104 DT= 5.00

{ha) = t1.33
30.00 Dir. conn. (t)= 20.00

su¡facê k€a (h¡)=
Dep. Storåge (m) -
Àverâge slop€ (t)-
Length (n) -
üamings n

Uåx.€ff . Intcn. {m/h!) =
ov6r (nin)

storagê coetf, (min)=
Unit Hyd. Tpêåk (min)-
Unit xyd. p6ak {ms)-

3. 40
.80

P¿RVrOUs (i)
1 .93
r.50
2.OO

{0.00
2,OO

214 ,43
.013

91.19
5.00
1,94 {ii)
5.00

,24

Pffi ¡los ims)= .47 .16
TIUE to PW {h¡s)= 8.00 8.33
RuNorr votwE (m)= 45.34 11.18
10T& MTNTEL {m)= 41.14 41,14
RUNOFF COErrICIENT - .98 ,24
+ra flNNING¡ stôr¿ge coefflcient i5 snalle¡ than DT!

L2.
zo.
20,
20.

!1
00
33
00
06

(ii)

C,E, CÊozlâÍ & Aaaociet.a I!.c

.514 {iij
8,000

18,210
47,143

,386

0052 9>
00530>
00531>
00532>
00533>
00534>
00535>
00536>
005 t? >
005 38>
00539>
00540>

ÞN FLow {cns}=
îlflE lo PN {h¡sl=
RUNOFF VOLWS (m)=
IOTM MINFÈI {m)*
RUNOFF COEFEICIENl

.010 (il
8.583
6.869

47 .143
.146

l. 16
5.000

.430

cuvê N@er {cN)
f of lin€ar Res. {N)

Paqe 7

Qv\xÊ,Y /

004 0 6>
004 07>
004 08 >
004 0 9>
00410>
004 1 1>
oo412>
00413>
00{ r{>
004 15 >
004 1 6>
004 17 >
00{ 18 >
004 19>
004 2 0>
00421>
00422>
00423>
00424>
00425>
00426>
00421>
00424>
00{29>
00430>
00431>
004 32>
00{ 33>
00{34>
00{ 35>
00{36>
004 3? >
004 38>
00 4 39>
004 4 0>
00441>
00442>
00443>
00444>
00445>
004 46>
00 4 4?>
00448>
00449>
00450>
00451>
00452>
00453>
00{54>
00 { 55>
00456>
004 5?>
0045 8>
004 5 9>
00460>
00461>
004 52>
00463>
004 6{ >
00465>
004 66>
00467>
004 68 >
00469>
004 70>
004?l>
o0412>
00¡ 73>

00415>
oo416>
oo411>
004 ?8 >
004 79>
004 I 0>
004 I 1>
00442>
00483>
004 84>
00485>
004 I 6>
0048?>
00488>
00489>
00490>
00491>
00492>
00 4 93>
00494>
00 4 95>
00{96>
00491>
00498>
00{99>
005 0 0>
005 01>
00502>
005 03>
00s04>
005 05>
00506>
00507>
0050 I >
00509>
005 10>
00511>
00512>
00513>
005 14>
005 15>

úsê å enalle! DT or a 1å!ge! a¡€a.

(i) CN PROCEDURE SELECTED FOR ÞERVIOUS rcSSAs:
cN1 = 61.0 IÀ " Dep, sto!åSe (&ovê)

iii) TIüE STEP {DT) SHOUúD BA SWúER OR EQU&
ÎN îHE STOMGE COÊFF¡C¡ENT.

iiii) PEM FLOC OOES NOl INCLUDß BÀSEELOW IF NY

I ROUTE RESERVOIR
I IN>05: {2104 )

I oUT<02! (00210{)

Requêsted louting tiñe steÞ - 5.0 n¡n

OUÎLEOW STOUGE TÆú&
OUTFLOW

,000
,018

OUTFIOV

.025

.480

STOMGE

0000E+00
12458+00

28008+00
46008+00

ROUTING RESUITS OPW

. 514

.019
18 . 210
It.209

INFLOq >05: (2104 )
OUTnLov<o2: (002104)

(ha)
11.33
11.33

TPÞM

8.000
12,083

!N 8LOW REDUCTTON tAour/ainl (5)= 3.638
TÌME SHIET oF PN PLot (nin)= 245,00
WtM sToMcE usED (hâ.m.)=.1399s+00

I cÆIB NÀSHYD I Àrea {ha) = 1.51
| 0112106 DT= 5,00 I Ia {M)= 5.000

curvê Nñer (cN) =54.00
I of ,inea¡ Rès. {ñ)= 1.00

001:0012--------
f uncont¡olled Dralnage À¡eâ including so¡ichêtti open space and GT

u.H.Îp(h¡s)= .590

Untt Hyd Qpeak (cns)- .098

sW 06:040607 72.a4 021 9.00 16.88 000

!o1E: ÞEM FfOtS Do NoÌ INCLUOE BÀSEFfofis IF NY

001:00 r4

PEÀK Flot (cms)-
ÎIME To PN (brs)-
RUNOFF volwE (M)=
TOl& MINTNL (M)-
RUNOTE COEFFIC¡õNT

.011 fi)
8. ?50
6.869

4?.143
.146

J ÐD HYD (0{060?) | ID: NHyD NEÀ QPN TPEM R.v,
- (ha) (cms) (hrs) (m)

IDI 02:002104 11.13 .019 12.08 18.21
+ID2 01:2106 1.51 .O1l 8,75 6.87

DWE

.000

.000

{i) PW FLOW DOES NOT INCLUDE MSEFLOW IT NY

O I/TLêT ß

i-;;;;;ñ;;---;
I ¡N> 06:04060? I

t-9:1:-19:1:91 ___-1

Rôutìng tine st6p
Nñe! of SEGMENTS

5.00

s1op6s (1), CNN¿L=
LEñGfn -

3
50 ¡LOODPWN- ,50
520.00 (n)

<------ DÀÎÀ fOR SECIrON
Dlstance Elevation

.00 10.00
10.00 9.80
10.80 9.30
12.50 9.30
13.00 10.30
16.00 10.30

2.0) ------>
.0600

.0600 / .0350 üain channel
.0350
.0350

.0350 / .0600
.0600

üain

DEPlH
ln)

.036

.0?l

.701

.143
,119
,2\4
,250
,246
,32\
.35?
.393
.429
.464
.500
.540
.580
,620
.660
.700

ELEV
{n)

9.336
9.37r
9,401
9,443
9,419
9. 514
9,550
9.506
9.621
9.657
9.693
9.129
9,164
9.800
9,840
9.880
9.920
9.960

1 0. 000

X-VOLWE

,323È+02
.6598+02
. t01E+03
.13?Eì03
.175E+03
.215E+01
.2558+03
,2978+03
, 34 1 E+03
.3858+03
. {32E+03
.4?9E+03
.5288+03
.5?9E+03
.6578]03
, ?778+03
,9398+03
,1 l4E+04
.139E+04

S-VOLWE

,2228+00
.906E+00
.208E+01
.3?88+01
.6028+01
,8848+0t
,1238r02
,7638+02
.2LlE+02
.2658+02
.3268+02
.3958+02
.4128+02
.556Ë+02
.6828+02
. E6?Ero2
.112ß+03
. l45E+03
. l87E+03

FLO{ MlE

.013

.042

.oaz

.133

.193

.262

.33 9

. 519

.62!

.731

.850

.916
1. 111
|.292
r. !98
1. ?38
2,020
2,349

VElOCITY TMV.TIMA

40.61
26.21
20,45
L1 .24
15. t5
13. 66
12.54
11. 65
r0.94
10.3{
9.83
9.40
9,02
8.68
8. 47
8.6{
9.00
9.44
9.86

,213
.331
.424
.503
.512
.635
.691
.1 44
.7 93
,838
,8 81
,922
.961
,998

r.023
1.003

.962

.919
-879

DXV
(n2 /s )

.008
,024
.045
.012
.102
. t36
. lr3
.213
.255
.299
.346
.395
.446
.499
.552
.582
.591
.606
.615

x-voLWE= Total x-Section volmê owe¡ given CNNEL LENGTH at specified DEpTH.
s-VoLWE= Votuê that can be stored in channôl åt specifièd ELEVÀîION.

R.V. WDEÞ14 ffiV9L
(hó)

¡NrtOW: lD- 6:040607 12.84
oulnLot: ID=10:2304 12,84

16.876
16.8?6

.251
(n)
.05
.04

<---- hydlog¡aph
QPM TPEM
{cns) (h¡s)

.o27 9.00
245.024 9.61

0051?> | ÐD HYD (2401 I I rD: NHYD
00518> --------------------
00519> IDI 0?:010203
00520> +ID2 10:2104

(ha)
257 .30
!2,84

QPffi

.129

.024

D'F

.000

.000

lPK
(hrs)
13,92

9 .61
12.1 0
16.8I

005 2 1> t/71*ã7 {-00522> sW 09:2401 270.14 .744 \3.92 12.90
005 2 3>
00524> NOTE: PW FLOES DO NOA INCLUDE BÀSETLOgs IE NY.
005 2 s>
00526>
0o521>
0052 8>

.000

t01:001 6-----

I CÆIB NÆHYD I

J 08:2105 Da- 5.00 I

(h¿)

tp ib¡s)

=5{,00
- 1.00

Unit Hyd QÞeak {cms)= .103



C.t. C'foslar & Asaocl..tat ID.c

005 4 1>
005{2>
005{3> -----

(i) PW FLOg DOES NOl TNCTUDE NATf,OW IF M

00544> 001:00I7__--
00545> r¡N¡Sfl

0054?> r,¡¡***rr**i
00548> WNINGS / ERRORS / NOÎES
005 4 9>
005 5 0>
0055 r>
00552>
005s3>
00554>
00555>

001:0010 DESIGN STNDÛYD
storågê coôfficiênl 1! rnåÌIer than mì
Vse ¡ snall€r DT or â lårger a¡êa.

simulation ôndêd on 2001-05-14 et 15:48¡31

C.î. Cîozter & Atsoalttes Inc. Pago 2



(c:\..,íyx.out) C.Í. CÍozleE & AasoclaÈes fac

00001>
00002 >
00003>
0000{>
00005>
00006>
00007 >
00008>
00009>
00010>
000r1>
00012>
00013>
00014>
00015>
00016>
00017>
00018>
00019>
00020>
00021>
ooo22>
00023>
oo024>
00025>
00026>
00027>
00028>
0002 9>
00030>
0003 1>
00032>
00033>
0003 4 >
00035>
00036>
00037>
00038>
00039>
00040>
00041>
00042>
00043>
00044>
00045>
00046>
0004?>
000 4 8>

sssSs

sssss ú

sto¡mgate! uanagement HYdroloqic Môdêl

999
9
9

9999
9
9

999

99
9 9 ve!. 4.02

9999 July 1999
9 r---.--"*

9 9 I 373?016
999 ã=-==ÈãÈ=

o
YY

Y
H
a

Mü
WW O
üMM O
MMO
MÍ

tt

rrrrrlrr swwo-gg
1+lrr*r À sinql6 €vent and continuous

ve!/4.02 {+}r*'rrr*ir*r*.*r
hydÈologic sinulation mod6l
HWO and its
oTIHWO-89.

båsed ôn the principl€3 of
o11ffWo-83 ånd

rr.rirl Distlibutêd by: J.8. sabou¡in ånd À3¡ociate3 lnc.
oltawa, ontario: (613) 727-5199
Gatineåu, Quebecr f819) 243-6858
E-Màil ¡

+++++++ Licensed user: c.F. Croziêr ú Àssociåtes hc.
sERrÈr:373?016

++++++ PROGW ASY DIMENSIONS ++++++
uaximm vå1uê for ID nñer! ¡ 10

15000
15000

OUTPUT

DÀIE¡ 2004-05-10 lIME: t? ¡ 05 ¡ 28 RUN coûNîER: 000084

Input filenane:
output fÍlenane:
s!¡må¡y filenanè:

c : \1ÊMP\SORTCH-1\OUNrl-l\5yr. DÀT
c : \tÉnP\soRrcH-t\ouNrT-1\5yr, our
c : \T!MP\soRrcH-1\ouNrT-1\5y!. sm

00052>
00053>
0005 4 >
00055>
00056>
00057>

rl PÈoj6ct Nâñe

rl orlginal Date

lth**"'r,rr'¡*

: sORICHElTl POST-DEVELOPMEN? 5 YN 24 HOUR CHICÀ@
SM Quålity and Quantlty control
to-24-2002

s10N

00058>
0005 9>
00060>

I sTAt

üây 2004 (cr crozi6t
s c¡oziê!, P.Eng.

.00 hrs on 0
2 {ourpur . METRIC)

chrÍ

I Plojecr dir,: c:\IEúP\soRIcH-I\QUNTT-1\
Rainfåll dìr, : c: \TEHP\soRIca-1\ouNrT'1\

000 61>
00062>
00063>
000 6{ >
00055>
00066>
00067>
00068>
00069>
000?0>
00071>
0007?>
00073>
000?4>
000?5>
00076>
000?7>
0007 8>
000?9>
0008 0>
00081>
00082>
00083>
00084>
0008 5>

NRUN = 00I
NSTON= 0

used in: rNrENstrY -c À / il'i u)^.

cHICÀ@ S10N
Proral= 64.95 M

IDF cu¡vê pårånôt8¡s: À-1081,402
B- 9.194

Duration of 5Èo¡m - 24.00 hÌs
storn time st.p - 5.00 min
Tinê to peåk ¡aÈ1o . .33

th€ coRREûlIoN coêfficient i5 ' .9993€36

COMPUTAD

00086>
00087>
00088>
00089>

TIXE

5.
t0-
15.
30-
60.

720.
360,
120,

1440.

ENTERED

130.00
90.00
17.OO
50.00
33.00
21.00
L80
4.10
2.60

12t.44
95.05
18.56
52.42
33.08
19.?9
8.34
4 ,16
2 ,17

00090>
00091>
00092>
00093>
00094>
00095>
00096>
0009?>
00098>
00099>
00100>
00101>
00102>
00103>
001 0{ >
00105>
00106>
00 107>
00108>
00109>
001 10>
00111>
00 1 12>

00120>
00121>
oot22>
00123>
00124>
0012 5>
00126>
0012?>
0012 e >
0012 9>
00130>
00 13 1>
001 32 >
00 133>
0013{>
00 1 35>

TIüE

12,0E
12.71
12.25
12,33
12.42
12.50
l2,ss
t2.61
t2.75
12.83
!2 .92
13,00
13.08
13. 17
13.2 5

13. f,3
13,42
13.50
13.5 B

13.67
13.75
13.83
13.92
14.00
14-00
1{.1?
t4.25
1{.33
14.42
1{ .50
14 ,58
14,67
14.75
14.83
14.92
15.00
15.08
ls. 1?
15,25
15. tl
t5.42
15.50
15.58

MIN I T¡üE

18.08
18. l?
18.25
18.33
74.42
18.50
18.58
r8. 67
18. ?5
18.83
ra ,92
19. 00
19.08
19. l7
!9,25
19. 33
19,42
19.50
19.58
\9.67
19.?5
19.83
t9.92
20.00
20,08
20.17
20.25
20,33
20,42
20,50
20.58
20.67
20.15
20.83
20.92
21.OO
21.08
27.71
2t.25
21.33
21,42
21,50
21.58

qIN

.730
,725
,720
.715
. 710
.705
.701
,696
.691
.641
.642
.67ø
.614
.669
.665
.661
,657
.651
,649
.645
.641
,631
.633
.629
.626
,622
. 618
.615
.611
,608
. 604
.601
.59€
,59{
.5 91
.588
.5 85
.542
.578
,575

TItrE

.08
,17
.25
.t3
,42
,50
,58
.67
,15
.83
,92

1.00
1.08
1.1?

1,31
L42
1,5 0
1.5I
1,6?
1,75
1.8 3
r,92
2. OO

2.O8
2. \1

2.31
2.42
2.50
2.58
2 .67
2.75
2.83
2,92
3,00

htN

.498

.502

.to1
,5L2
.516
,521
.526
.5 31
.536
.542
.547
.5 53
,558
.564
.570
.516
.542
.589
.595
.602
.609
.616
.623
.630
.538
,646
. 654
.662
,611
.619
. 688
.69?
,101
,1 t1
.121
.131
.1 4A
.159
.17 I
,182
,?95
,80?
.82!

h¡N

|,722
1.?93
t.412
1.958
2.053
2.759
2.274
2.4r2
2.564
2.139
2.941
3.178
3.{61
3.8 03
4.226
{.763
5.465
6.422
7.803
9.957

13.?{0
21.88{
49.106

721.844
62.001
36.265
24.943
18.839
15.03€
12. {80
10. 653
9,249
a,234
?.395
6,1 L4

001 13>
00 1 14>
00115>
00116>
00t 17>
00118>
00119>

3.08
3. 17
3,25
3.33
3.42
1,50
3,58

612
583
556
529
503
414
454
431
408
38?
366
346
326
30?
289
27!
254
231
220
20þ
189
t14
160
1{6
132
118
105
093
080
068
056
045
033
022
012
001
991
981
911
961
952
943
93{

6,08
6.17
6.25
6.33
6,42
6.5 0
6.5 8
6.61
6.?5
6.03
6.92
7.00
?.08
1 ,11
1.25
?.33
7.42
?.50
?.58
7 ,61
1.15
?.83
1 ,92
8.00
8.08

8,50
8,58
8,57
L75
8.83
8.92

8.1?
8.25
8.33
s.42

9.00
9.08
9.17
9.23
9,33
9.42
9.5 0
9.5 8

6.150
5.675
5.210
4 .922
4.618
4.351
4,11{
3,903

C.E. Czozic¡ û Àssoc¿åëgs lD'c

9.31r
9.401
9.443
9. {?9
9. 51{
9.550
9.586
9,62r
9.657
9.693
9.129
9.764
9.800
9.8{0
9,680
9,920
9.960

.659E+02

.101E+03

.1378+03

.1?58+03

.2158+01

.2958î01

.29?8r03

.341E+03

.3858+03
,4328+03
.4798+03
.5288+03
.579E+03
.65?E+03
. ??78+03
.9398+03
. r14E+04

.9068+00

.2088+0r

.378E+01

.602E+01

.884E+01
,!238+02
,1638+02
,2tlg+02
,26SE+02
,3268+02
.3958+02
.4128+02
.5568+02
.6AZE+o2
.8618+02
. l12E+03
.1458+03

.042

.oa2

.133

.191
,262
,339
,425
.519
.62!
.131
.850
.97 6

1. 111
L292
1,498
1.738
2,020

Page 0

00136>
001t1>
001t8>
00r39>
00140>
001{ 1>
001{2>
001{3>
00r14>
001{5>
00146>
00 I {7>
001{ô>
001{9>
00 150>
00 15 1>
00 15 2>
00 r5 3>
00154>
0015 5>
o0l5 6>
00 r57>
00 l5 8>
00159>
00160>
00161>
00162>
00161>
00164>
00165>
00166> -- ----------

9.67
9,75
9.83
9.92

10.00
10,04
10, 17
10.2 5
10,33
LO.42
10.50
10,5 8
10,67
10,7 5
10.8 3

3 .714
3.543
3.389
3,241
3. 118
3.000
2,A90
2.149
2.696
2.608
2,521
2.451
2.380
2.373
2.230
2.190
2.134
2.081
2.031

983
938
E95
85!
014
171
141
101
614
643

21.61 .563
¿1. t5 .561
2r.83 .s58
21.92 .555
22.00 .552
22.0A .549
22. 11 .547
22-25 ,544
22.33 ,541
22.42 .538
22.50 .536
22,58 .533
2?,61 .531
22,15 .528
22.43 .526
22.92 ,523
23.00 .52r
23.08 .518
23.17 .516
23.25 .513
23.33 .511
23.42 .509
23.50 .506
23.58 .50{
23,61 .502
23,15 .500
23.83 .497
23,92 .495
24,00 .493

925
916
908
900
092
884
616
868
861
853
846
839
432
825
818
a!2
805
199
193
786
780
115
169
163
151
152
146
14!
736

15.6?
15. ?5
15.83
15.92
16.00
16.08
t6,t1
16,25
16. 33
t6,42
16. 50
16.58
16.67
r 6.75
t6.83
16.92
17,00
17 ,08
17.17
t7 ,25
11.31
17 ,42
1?.50
1?.58
r7 .61
11.75
1?.83
17.92
18.00

26.21 .024
20.45 .0{5
11.24 .012
15,15 ,702
13,66 ,136
12.54 .173
11.65 .213
10.94 .255
10.34 .299
9.83 .346
9.40 .39s
9.OZ ,446
8,68 .499
0,41 .552
8,64 .582
9,00 .597
9,44 ,606

(n)
036
071
107
1{3
179
274
250
2ø6
321
35?
393
429
464
500
5{0
580
620
660

10.92
11 .00
l1 .08
11. 17
11. 25
11.33
\1,42
11.50
11. 58
11. 67
11,75
11.83
tl.92
12,00

.51
,75
.83
.92
.00
.06
,t?

.33

.42

.50

.58

.67

.75

.83

.00

.08

.17
,25
.33
.42
.50
,58
.61

.83

.92
6.00

.83{

.848

.863

.8r8

.894

.911

.924

.946

.965

.985
r.005
L O21
r.0{9
1.0?3
1.09?
t. 12{
1. 151
1. 180
1 .211
7.244
t.218
1.315
1.354
1.396
1.440
1.48€
1.540
1.596
1.656

00167>
00168>

001:

00169> | CNÌA NÆHYD I
q0l?0> | 0l¡2101 DT* 5.00 I

00171>

(ha¡ =

rp (h!3) =

227,70
5.000
4.570

I of Lineår Res
(cN)
. tN)

=73.00
= 3.00

00172>
001?3>
00114>
001?s>
00176>
oot11>
001?8>
001?9>
00180>
00181>
00 182 >
00183>
00184>
00185>
00 18 6>
00187>
00180>

PM FLOW
îIME TO PN
RUNOFF VOLWE
toTù ulNaÆl

(hrs¡ =

{chs) = 1,853

(i) PN FúOW DOES NOT IICLUDE BÀSEFLO{ IE NY

1,217 ti)
11 ,7 50
23.35 5

64,952
.3 60

001 :000{------------------
I RoUTE CWNEL I Routìng time steP (min) - 5.00
I lN> 01¡ 2101 ¡ NWe¡ of sEGüENîs - 3
I où1< 02:2301 | slope! (s), CNñEL-5.00 FLooDPhIN=s,00

LENcll = 530.00 {n)
00190>
00191>
00192>
00193>
00194>
00195>
00196>
0019?>
00r98>
00199>
00200>
00201>
00202>
00203>
0020{ >
00205>
00206>
00201>
00208>
o0209>
002 10>
002 I l>
00272>
002 1 3>
002 1 4>
002 I 5>
002 16>
00211>
00218>
00219>
00220>
00221>
00222>
00223>
oo2z4>
00225>
00226>
00221>
00228>
00229>
00230>
002 31>
00212>
002 33>
00234>
00235>
00236>
00237>
00238>
00239>
00240>
0024 1>
00242>
00243>
00214>
00245>
40246>
00247>
00248>
00249>
00250>
00251>
o0252>
002 5 3>
002 54>
0025 5>
00256>
002 5 ?>
00258>
00259>
002 60>
00261>
00262>
00263>
00264>
00265>
o0266>
00261>
00268>
00269>
o0210>

<------ DÀÎÀ FOR SECTION ( 1.0) ------>
Distänce Elevation {anning

.00
10.00
72. r0
16. 30
18. 40
24.40

20.00
19.70
18.30
18.30
19.?0
20.00

-0600 / .0350 Måin chånneÌ
.0350 Maìn channeÌ
.0f5O Main Chånnel

.0350 / .0600 Main chânnel
.0600

DEPTH EúEV

r8-38?
18 .4?5
18.563
18. 550
18. ?3€
18.825
14.913

.4148+03

.639E+03

.0?6E+03

.113E+04

.139E+0{

.1668+04

. l95E+0{

.2258+04

.2568+04

.2ß88+0{

13?E+01
317E+01
579A+01
9308+01
l37E+02
l92E+02
2518+02
3348+02
q22E+02
5238+02
63?E+02
7648+02
9068+02

1,{81
2 ,928
4.164
6.96ô
9 .521

12.431
r5.696
19.30{
23,263
27,515

37.218
42.618
48.451
5{. 601
63.709

1.896
2.424
2 .881
3 .219
3.638
3.967
4,21t
{ .555
4 .823
5.076
5.318
5.549
5.710
5.984
6. 191
6.375
6.261
6.008

4,66
3,64
3.07
2,69
2,43
2,23
2. 01
1.94
1.83
t.14
1,66
1,59
1.53
1,48
1.43
1.39
1.41
1.4?

{n2lr)
.10?
.332
.631

1.00€
1,435
1- 910
2.430
2.990
3.58?
4 .22Q
I .886
5.584
6,3r2
7.069
?.854
8.66?
9.563

10.017
LO.214

VELOCIlY lMV.IIüE
ln)

.088
,175
.263
.350
.418
.525
.613
.?00
,788
,8?5
,963

L050
1,138
1,225
1.313
1. {00
1.5 00
1.600
1.700

19.000
19. 08I
19.1?5
19. 2 53
1 9.350
19. 4 38
19. 52 5
19. 613
19.700
1 9. 800
19.900
2 0.000

(cu.m. ) (cu.n. ) (cns) (m/s) (dn)
201E+03 .332E+00 .464 1,225 1.21

1068+03
l23E+03
l50E+03
l89E+03 ?{.084
2448+03 46.t62

X Volm= Total X-Section volme ovôr given CNNEI LENçIH et sPêcified DEpTH.
s-voLWE- volwe that cãn b6 stored i¡ chann€l at specified elEvAtIoN.

INALOW : ID- l:210t
OUTFLOU: ID- 2:2301

M4
(ha)

22t.10
22t.70

<---- hyd¡oglaph ---->
QPN IPEM R.V.
(cm5) (h!s) {M}
1.277 13.?5 23.355
1.271 13.81 23.355

<-pipe / ch¿nnel >
W DEPÎH W VEL

.t52 1.660
t52 657

I ROUTE CNNEL I

I IN> 02:2301 I

t_::l:_9:::19:--___l

Routing tine step (hin) = 5.00
NWer of SEGúENîS - 3
slop€å (t), CWNEL= .50 FLooDPhIN= .50

LENGÍ¡ = 520.00 (n)

DIPÎH ELEV X.VOúWE s.VO&Wø TLOV MlE VEúOCITT TUV.IIME D X V
(n) {cu.n.} {cu.m.) (cms) (n/3) {nin) ln2/31

9.336 .3238+02 .2228+00 .011 .213 {0,61 .008

.00
10.00
10.80
12.50
13.00
16-00

2.0) ------>

.0600
0600 / .03s0 Xain

.0350 lâin

.0350 Íain
0350 / .0600 lain

,0600

<------ DÀîÀ roR sEcuoN {

Distânc€ Elevation
10.00
9.80
9.30
9.30

10.30
10.30



G: \. , .5vr.out) C.Í. CzozleÍ & Assoclatea Zac

oo2lL>
o0212>
00273>
00214>
00215>
002?6>
o0271>
oo21a>
002?9>
00280>
00281>
00242>
00283>
00284>
00285>
00286>
0028?>
0028 8>
00289>
00290>
00291>
00292>
00293>
00294 >
0029s>
00296>
00291>
00290>
00299>
00300>

;;;;;;;6 _. __:_::-_____:______

i-;;;-;;;; 
-----; 

Àreâ {hå)- 1{.r0 curve Nñe! (cN)-6e.oo
| 04.2L02 DT= 5.00 I Ia (m)- 5.000 I of úinêa¡ Res. (N)- 3.00

u.H.îp(hrs)' .710

unit Hyd apêak (cns)= .699

Pw FLow (cn!)= ,251 li)
TIHE To PEM (hrs)= 9.000
RUNOFF VOLWE {m} = 20.648
TOTE MINFÆL {M)= 64.952
ÂUNOFT COEFFIC¡ENT = ,318

(i) ÞW FLOW DOES NOT ¡NCIÙDE BÆEFiOfl IF NY.

,100 10.000 ,1398+04 .18?E+03 2.349 .A19 9,86

x-vo!WE- Total x-sêction volMê ov6! giv€n CNNEL LENGTH at sp€cifiôd
s-voLWE- volme that can bé 3tor6d in channel Àt 5pècified ELEVÀTIoN.

.6r5

DEPTH.

221,10
227.70

<-pipe / chånnel->
W DEPTH N VDI

<---- hydlograph _--->
QPW TPW R.V.
(cns) {h¡s) (m)
1.211 13.83 23.3ss
1.2t6 13,92 23.3s5

.523 1.013

.523 1-012
¡NFLOC : ID- 2:2301
OUTFLOWT ID- 3:2302

00301> 001 : 000?--------
00302> - -
OO3O3> I ROUTE CNNEL
00304> | rN> 0{:2102
00305> | oul< 05¡2303

Routlng tinê stêp imln) = 5.00
Nñer of SEGÍENTS = 3
SÌôpes (t)¡ cNNÈt- .50 FLOODPUIN- .50

00306> ------------------ LENGTH * 520.00 (m)
0030?>
00308> <- - - DÀÎA FOR SECIrON ( 2.0) ------>
oo3o9> Distance Elevatlon Mânninq
00310> .00 10.00 .0600
00311> 10.00 9.80 .0600 / .0350 rain channel
OO3l2> 10.80 9.30 .0350 Main channel
OO3l3> 12.s0 9.30 .0350 Máin chann6l
OOll{> 13.00 10.30 .0350 / .0600 ràin channel
00115> 16.00 10.30 ,0600
00316>
00317> --- ---- IMVEÍ TrME TÆLE -,---,----_------___------->
00318>
001 I 9>
00320>
0032 1 >
00322>
00323>
0032 4 >
00325 >
0032 6>
0032?>
00328 >
00329>
00330>
0033 I >
00332 >
00333>
o03t 4 >
00335 >
0031 6>
0013? >
00338>
003t9>
00340>
00341>
00342>
0034 3>
003{4>
00345>
00346>
0034?>
00348>
00349>
00350>

DEPTH
(n)

.036

. 01L

.107

.1{3

.179

.214

.250

.2ø6

.32r
,357
.393
.429
.464
.500
.5{0
.580
.620
.660
.700

9.336
9.371
9.407
9,443
9,419
9. 514
9.550
9.586
9,621
9,651
9.693
9,129
9,1 64
9,800
9,840
9,800
9,920
9,960

1 0 ,000

x-voLm

.3238+02

.6598+02

.1018+03

.1378+03

.1758+03

.2 158+03

.2558+03
,29?E+03
.34 1E+03
, l85E+03
.4328+03
.4798+03
,5288+03
,5?98+03
.6578+03
.1118+O1
,9l9E+01
. t14E+04
.1398+04

S.VOLWÈ

,222Ê+OO
.906Ê+00
.2088+01
.378Ê+01
.602È+01
.884É+01
.t238+02
.1638+02
.2118+02
.2638+O2
.3268+02
.395E+02
.4128+O2
.5568+02
,6A2Ê+02
.861Ê+02
.1128+03
. r45E+03
.187E+03

FLOW MTE

.013

.042

.042

.133
. 193
.262
.339
.425
.519

. ?31

.850

.97 6
r. 111
1.292
1.498
1.738
2.020
2.349

VELOCIîY

,424
.503

.635

.691
,14 4

.793

.838

.881

.961

.998
1.023
1.003

,962
.919
.8?9

lMV.lIME

40.61
26.2r
20,45
t1.24
r5. 15
lt. 66
72.54
It.65
10.94
10. 34
9.83
9.40
9,02
8.68
4.47
a.64
9.00
9.44
9.86

.008

.024

.045
,012
.102
.136
. ¡?3
,213
.255

.3{6

.395

.4 46

.5E2

.591

.606

.615

x-voLWE* Total x-séction volwê over given CNNEL LENGIfl at sp6cified DEPTH.
s-volwE- volme that cân be stoled in channel at sPscified ELEVÀTIoN.

< --- hydrograph ----> <-pip€ / chamôI->
ÆR OPW IPEM R.V. W DEPTH W VEL
(hÀ) (cnsl (hr5) {M} (n} (m/s}

TNFLoD: rD= 4:2102 14.10 .251 9.00 20.648 .212 ,629
ouîFlow: ID= 5:2303 1{.10 .24A 9.71 20.648 .206 ,619

00351> 00r:0008----
00352>
00353>
0035{>
003s5>
00356>
00357>
00358>
00359>
00360>
00361>
00362>
003 63>
00354>
00365>

CMIB NÆHYD I Àråa {ha)= 21.50 Cu¡ve N@6r (cN)=65.00
06:2103 DT- 5.00 | ¡a {m)= 5.000 t of Linea! Rê5. lN)= 3.00

U,n. ?p{hr.)= .900

unit Hyd Qpeak {cns}- .9Lz

(i) PW FIOW DOES NOT IICIUDE BÀSEFIOW IF NY.
00366>
00367> ---
00168> 00I :0009

PEM FLoÛ (cns)
TIME To rW (h!5)
RUNOEE VOLW¡ (m)
TOTÀ! UINEÑL (M)
RUNOEF COEFFICIÉN¡

- .306 (i)
= 9. 167
= 18.271
= 64. 952
= .241

00369>
003? 0>
0037 1>
0031 2>
003? 3>
0037 4 >
00375 >

I 3:_it:_1:t:3::t_, rD: N'YD

ID1 03:2302
+ID2 05:2303
+ID3 06:2103

QPN

\,216
,248
,306

23.35
20.65
18.21

DflF

.000
,000
.000

{hâ}
22\,10
l4 .10
2t.50

TPEX
(hrs )

13.92
9. 17
9-11

00316> sw 07:010203 237.30 1.290 13.15 22 18 .000

00378> NOTE: ÞW FTOVS DO NOT INCLUOE BNETLOqS IF NY.
0037 9>
00180> -----------
00381> 001:0010---
00382> rl so¡ichetti site ând sW Pond hydlograph
00383> ------------
0038 4 >
00385 >

I DESIGN StNDSYD | Àlea (ha) - 11.33
| 05¡2104 DT= 5.00 I Total hp{3). 30.00 oi! conn. (t)" 20.00

PERVIOUS {i)
?.93
1.50
2.00

40.00
.2SO

00391>
00394> Måx.eff.Intôn, lm/h!)= 121.8{
00395> ove¡ (nin) 5.00
00396> sÈoråge coêff. (min
0039?> Unit Hyd. Tp6åk (niñ
00398> Vnit Hyd, peâk (cns

1.52 {ii)
5,00

.26

21. 8t
15. 00
16.05 {ii)
15.00

.07

00386> ------------
0038? >
00388> surface A¡êa {ha) =
00389> Dep. slorage {m) =
00390> Àvalage slope (s)=
0039¡> Length (n)'
00392> !ànnings n

IüPERVIOUS
3.40

.80
2.00

214,A3
.013

00399>
00{00>
00401>
00402>
00403>
00404>
00405>

PN TLOW
TÌME TO PN
RUNOFF VOLM
TO?N MINFEL
RUNOFF COEFFICI

lh!5)

ENT

.65
8.00

64. t5
64,95

.99

,32
a .2t

t9,69
64. 95

'30

TTOTEST
.763 iiii)

8.000
28.519
64.952

.440
*** WNNING: stoËåqe coefflcient is smaller than DT!

C,t. Crozíez t Aaaoci.atcs f'nc

PN FLOW
TIUE TO PW
RUNOFF VOLWE
TOTÆ BINE&'
RUNOFF COEFFICI

.019 {i)
8.500

I 3. 007
64.952

.200

Page 7

00406>
00{0?>
00408>

00410>
00411>
00 412 >
004 I 3>
00414>
004r5>
00{ 16>
00{ I 7>
00{18>
00{ I 9>
00{20>
00 { 21>
00422>
00{ 2 3>
0042{>
00425>
00426>
00421>
0042ô>
00429>
004 3 0>
004 3 r>
004 32>
004 33>
004 34 >
004 35>
00436>
004 3?>
ô04 38>

004 4 0>
00{{1>
oo4 42>
00{ { 3>
0044{>
00{ 4 5>
00{ 46>
004 4 7>
004 4 8>
004 {9>
00450>
004 5 1>
004 52>
004 5 3>
00{54>
004 5 5>
0045 6>
004 5 7>
004 5 8>
00459>
00460>
004 6 1>
00462>
00463>
00464>
00465>
004 66>
00{6?>
00468>
00{69>
00470>
004 7 1>
00412>
004 73>
004 74 >
004 75>
0o416>
00{ 77>
00{ 78>
00{?9>
0048 0>
0048 1>
004 I 2>
004 83>
00484>
004 I 5>
00486>
004 I 7>
00408>
004 I 9>
00490>
004 9 t>
00492>
00493>
00{ 94 >
00{95>
00{ 96>
0049?>
00498>
00499>
00500>
0050 1>
00502>
00503>
00504 >
00505>
00506>
00507>
00508>
00509>
00510>
005 1 1>
00512>
005 I 3>
00514>
005 15>
00516>
00511>
00518>
005 19>
005 2 0>
00521>
00522>
005 2 3>
00524>
00525>
00526>
0052?>
0052s>
00529>
00530>
00531>
00532>
00533>
0053{>
00535>
00536>
00537>
005 t8>
00539>
00540>

use a sruIler Dl or â Ìå!ge! ar.¿,

(1) cN PRoCEDURE SELECTED foR ÞERVIOUS IOSSESI
CNr = 61,0 Ia = Dep. Sto¡age (Þove)

{ii) TIM STEP (D1) SHOULÞ BE SNLER OR EQUÈ
ÎlN THE STOUG¿ COEFFICIENT.

(iiiI ÞN FIOW DOES NOT INCIUD¿ BNEFLOts IF NY.

I RoulE RBsERvolR I Requested routing timê stêp - 5.0 iln.
I IN>05: (2104 ) I

I oul<02¡ (002104) | cBÉ'--rr OUTúroï sloUGE TÆLE =======ã-
OUTFLOW STOUGE ¡

(cru) (ha.n. ) I

.000 .00008+00 I

.018 , 12458+oo I

ROÛIING NESÙLîS N& OPN

STOUGE
(ha,m, )

2800¿+00
46008+00

INrLow >05: (2104 ) 1

oúTFLoq<o2: (002104) 1

,763
,022

,57 9
,578

(ha)
1.33
1.33

oul¡Low

.025

.{00

lPEM

8. 000
13. 8 33

Þw ELOW REDUCTTON {Oôur/Oinl iCl- 2.945
1¡lA SHIFT OF PW FLOW (min)= 350,00
WIW sloMGE USED (ha.m.)=,22408+00

I CÐIB NÀSHYD
00439> I 01r2106 D?= 5.00

1.s1
.000
.590

cu¡wè N@er (cN) -54 .00
, of Lineat Res. lN)= 3.00

u. Í.
iha)

îp {h!s)

unit Hyd Ap€âk (cm3)-

PEM FLoW (cns)-
1IME 1o ÞEM {h!s)-
RfroÊF VoLWE (m)'
ToTÆ mrilFùl (m) -
RWOFF COEEFICIENT

,020 (i)
8.150

13.007
64 .952

.200

.098

{i) Pry FLOE DOES NOl INCLUDE BÀSEFLOq I! NY.

001:0013------

I ND HYD (O{O60?) I ID: NHYD

28.58
13. 01

TPW

13.83
8.?5

ÀREÀ QPN

11.33 .022
1.5 1 ,020

.000

.000
ID1 02:002r04

+lD2 0l:2106

sW 06:04060? 12.e4 .0{0 8.83 26.75

PW FLOSS DO NOl INCLUDE BÀSSFLOWS IP NY.

.000

001:0014-------

ROUTE CNNEL
IN> 06:040607

ouT< t0:2304

Routing time step (nin) = s.00
Nuùê¡ ôf SEGMENTS - 3
S1ope3 (t), CNNEL- .50 FtooDPhIN- .50

LSNGTH = 520,00 (m)

<------ DÀÎÀ FOR SECTION (

Distance Elevåtion
.00 10.00

10.00 9.80
10.80 9.30
12.50 9.30
13.00 10.30
16.00 10.30

2.0) ------>

,0600
0600 / .0350 Main chÅnnel

.0350 Main channel

.0350 Main channel
0350 / .0600 Uain channel

.0600

ELOÍ MAE VELOCITY TMV.TIME D X VDEPTH

.036

.071
,107
.143
. !19
.2 L4
.25 0
.246
.321
.35 7
.393
.429
.464
.500
.540
.580
,620
.660
.700

9.960
I 0. 000

. 013

.042

.482

.133

.193
,262
.339
.425
,519
.627
. ?31
.850
.916

t. 1t1
7.292
r.498
1. ?38
2,O20
2.349

(m)
9.336
9.3?1
9. 407
9.4{3
9.419
9. 514
9.550
9.586
9.621
9.651
9.693
9,129
9,164
9.800
9.840
9.880
9.920

6598r02
l01B+03
137E+03
1?58+03
215E+03
2558+03
2918r03
3{ lE+03
3858+03
4328+03
4?9E+03
528E+03
5798+03
5578+03
711A+03
9398+03
1148+04
1398+04

{nin)
40.61
26,21
20. q5

11.24
15. 15
13.66
12.54
11.65
10.94
10.3 4

9,03
9.40
9,02
8,68
8.41
8.64
9.00
9,44
9,86

ln2/ sl
.008
,024
.045
,012
. 102
.I36
.173
.213
.255
,299
.346
.195
.446

.552

.582
,591
. 606
.61s

.331

.424

.503

.512

.615

.691

.144
,193
.8 38
.881
.922
.961
.998

1.023
1.003

.962

.919

.8?9

S-VOLW

.2228+00

.906E+00

.2088+01

.378E+01

.5028+01

.884E+01

.\23È+02

. l63E+02

.21 rE+02

.2658+02

.326Ê+02

.3 958+02

.4128+02

.5568+02

.6828+02
,8618+OZ
.1128+01
. l45E+03
.187E+03

x-voLUME* lotål X-sectiôn voluê ower qiv€n CNNEL LENGTT at sÞecified DEPTH.
s-voLWE* Volme that cån be stó!êd in chånnel åt specified ELEvÀÎloN.

INATOW I ID= 6:04060?
OUT¡LOW: ID*10:2304

MEÀ
{ha }

12,84
12,04

<---- hydrograph ---->
QPEM TPN R.V.
(cns) {h¡s) fm)
.040 8.e3 26.141
.035 9.25 26,741

<-pipe / channel_>
W DEPTH W VEL

{n) (m/s)
,069 .317
,063 .292

I ÐD HTD {2401 ) I ID: NHYD

ID1 0?:010203
+ID2 10:2304

22.74
26,15

ÆN QPW ÎPBM
{ha) (cns) (hrs}

257.30 7.290 13.?5
t2-84 .015 9.25

DIF

.000

.000

suM 09:2401 210-14 1.314 13.15 22,97 .000

u'H. îP{hrs)=

Unit ¡yd Opeak (chs)= .103

Þ v'rLe*T- (,.NOTE: Pffi TLOES DO NOT INCLUDE SÆEFLOWS IF Nt.

cÆIa NNHYD | ùea lha) "
08:2105 DT= 5,00 I Iå (m) "

culve Nder {cN) -54 ,00
t of Lin€ar R€s. (N)- 3.00

I
5.

Eilf

oulLËT 8

o v-r d-E'r r+



(C:\.,.Svr,out) C,Í, Cîozl.x & Aasocl'rtct ID,ê

00s41>
00s42>
005{3>

(i) PW FIOW.DOES NOT ¡NCIUDE $SEFúOW IF NY

005{{> 001 | 0017----
005{5> r¡Nrsr
005!6>

mrxcs/ÊRnoN/¡oTEs005{8>
00549>
00550>
00551>
00552>
00553>
00554 >
00555>
00556>

001r0010 DESIGN saND¡YD
]*¡ WMNTNG: storag€ co.fflcisnr ls smlle¡ than u!

Us. à smålle! DT or å lålgar ana.
sinutatioñ êndsd on 2004-05-10 ¡t 17r05:29

C.Í, CÍottør & Attoal'a¿.a Inc, P.ge 2



C.E. CÍozíaÊ & Aaaoclates l,.c

0000¡>
00002>
00003>
00004>
00005>
00006>
00007>
00008>
00009>
00010>
00011>
00012>
00013>
0001{>
000 15>
00016>
000 1?>
000 1E>
00019>
00020>
00021>
ooo22>
00023>
0002 { >
0002 5 >
00026>
00021>
00020>
00029>
00030>
00031>
00032>
00033>
00034>
00035>
00036>
0003?>
00038>
00039>
00040>
000{ t>
000{2>
00043>
000{{>
0004 5>
000{6>
000{7>
000{8>

sssss

sssss
5

SSSSS

9q9

00136>
00t3?>
00 I 38>
00139>
00140>
001{ l>
00142>
00143>
00144>
00145>
00146>
001{?>
00148>
00149>
00150>
0015 1>
00152>
00153>
00154>
00155>
00156>
00157>
00r58>
00159>
00160>
00161>
001 62 >
00 I 63>
00164>
00165>
00166>
0016?>
00168>
00169>
00 170>
00171>
0017?>
00173>
0017{>
00175>
00176>
0017t>
00178>
00179>
00180>
00181>
001!2>
00183>
0018 4 >
00185>
00186>
00187>
00 18 8>
0018 9>
00190>
001 9t >
00192>
001 9l>
001 94 >
00195>
001 96>
00197>
00198>
00 I 99>
00200>
00201>
00202>
00203>
00204>
00205>
00206>
00201>
00208>
00209>
00210>
002 l1>
oo2t2>
00213>
002 14>
00215>
002 1 6>
00217>
00218>
002r9>
o0220>
00221>
o0222>
00223>
00224>
00225>
o0225>
o0221>
00224>
00229>
00230>
00231>
0o232>
00233>
00234>
00235>
002r5>
00231>
00238>
00239>
00240>
002 4 1>
00242>
00243>
00241>
00245>
00246>
00247>
00248>
00249>
00250>
00251>
00252>
00253>
00254>
00255>
00256>
oo2rl>
00258>
00259>
00260>
00261>
0o262>
0o263>
00264>
00265>
00266>
ooz61>
002 68 >
00269>
00210>

1.006
1.023
1.040
1.058
7,011
1.09?
1. 118
1. 139
1,162
l. t65
1.210
1.235
|.262
r.290
r.320
1.351
1.384
1. {19
1. {55
1. {94
1.535
1.579
t.626
1.6?5
L129
1.186
1.8{7
1.913
1,985

4.41?
4,216
4.03{
3.86E
3.?r5
1.575
3,446
3,32?
3,276
3.113
3.017
2,921
2,443
2 ,163
2. 689
2.618
2.552
2.489
2,430
2,313
2.319
2,260
2,279
2,t13
2,t28
2,086
2.045
2.006
1.969

. 114

.104

.094

.084

.07 4

.054

.055

.046

.03?

.028

.020

.0tl

.003

.995

.987

.919

.9?1

.963

.956

.9{8

.9{1

.934

.921

.920

.913

.907

.900

.8 94

.8 8?

W tsM ú
wcc ww
WWq MMM
EW M M

WF M U
HA
flH

stornvater l¿nagem€nt HYdlologic Mód61

999
99

ff 9 9
9999

9
99

999

99
9 9 ver. {.02

9999 July 1999
9 --====---

9 9 I 3?3?016
999 :-r=--¡¡ã

H
H

YYMU
YY WW
Y ùMM
YÍ!
YTM

681
618
674
61!
661
664
661
658
654
65r
644
6{5
642
639
636
633
630
621
624
621
618
515
613
610
607
604
602
599
596

2l,61
27,15
21.83
27.92
22.OO
22.04

22.25
22.33
22.42
22.50
22.58
22 .61
22.15
22.ø3
22.92

61
15
83
92
00
08
!1
25
l3
42
50
58
67
75
83
92
00
08
l?
25
33
42
50
58
61
75
83
92
00

9,67
9.15
9.E3
9.92

10.00
10.08
10.17
10.25
10.33
t0.42
r0.50
10.58
10.67
10.75
10.83
10.92
11.00
11.08
11. 17
11.25
11.33
tl.42
11.50
11.58
Lt,61
11.?5
11.83
L7.92
t2,00

,61
.15
.83
,92
.00
.08
.11
.25
.33

.50

.58

.67

.75

.83

.00

.08
,11
,25
.33

.50

.58
,57
.t5
.83
.92
.00

DxV
(n2/s)

.008

.024

.0{5

.012
,102
.136
.173
.273
.255
,299
,346
.395
,446
.499
.552
.582
.591
- 606

HHHEH

1*rrr*.* swwo-99 v€r/4.02 a*r¡¡*rrrr
*rrrrr À single åveDt ånd continuous hydlotogic slmulåtion nodêl rrrlr*r

bÀsed oh the plincip16s of Hwo and its succ€slols
otl8fio-83 ahd OTTHWO-89.

by: J.F. sabourin ând Àssociåtes Inc.
ottâea, Ontario:

23.00
23.08
23.t1
23.25
23.33
23.42
23.50
23.58
23,61

23.83
23.92
24 .00

E'râiI:

{6r3)
{ 819)

721-5199
24 3- 68 58

+++++++ Lìcensed user! c.F. crozie! t Associàtôs Inc.
+++++++ cottinryood SER¡&|:3737016

++++++ PROGW MMt DIUENSIONS ++++++
uåxinw vålue fo! ID nñers : 10
Màx. nder of rainfall points: 15000

15000

OUTPUl

Project Nam€ : SORICHETTI POST-DEVEIOÞWNÎ 10 Y¿M 24 IOUR CHICÀGO STON

I cÈIa NÀSHYD I Àr.a iha)-
| 0l¡2101 DT= 5.00 I la (ml*

1.?0
.000
.5?0

cuÈwe Nñe! (cN)=73.00
I of Linêa! Res. {N)= 1.00

22
5

U.B.Îp(h¡5)-

unit Hyd ap€aÌ (cns) = 1.853: DÀTE: 2004-05-10 lIlE: 16r5rr3? RUN COUNTER¡ 000080

1 Input filenane¡ c:
* output filename: c:
a stmaly fiI€nam€: c:

\TwP\soR¡cH'l\OuNIl-1\10y!. DÀÎ
\TEMP\soRIcH-l\QUNU-l\10y¡. out
\TEMP\soÀIcH-1\AUNIT-1\10yr. sum

. 2l

PN SLOW (cns)=
Tlu! fo PN (hrs)=
RUNOFF VOLWD {M) -
TOT& MINTNL {M) =
RUNOFF COETFIClENl

l. 615 (i)
13.?50
30.899
16,494

.404

ROUTE CNNE!
IN> 01:2101

ouT< 02:2301

Routing tine step {dn} - 5.00
Nñê! of SEGMBNTS - 3
sÌopes (C), CNNAL.s.00 FIOODPhIN-5.00

LENGTH. 530,00 (n)

ÐÀ1À ¡OR SECIrON
Di sÈânc€ alêvátioh

.00 20.00
10,00 19.70
12,10 18.30
16.30 18.30
18,40 19.?0
2A.40 20.00

1.0) ------>

.0 600
.0600 / -0350 xåih channêl

.0350 Mâin channêl

.0350 Main channel
.0350 / ,0600 Mâin chann6t

.0 600

(i) PW TLOW DOES NOT INCLUDE BÀSEFLOW IF NY

00050>
0005 t>
00052>
00053>
00054 >
0005 5>
00056>
0005?>
00058>
00059>
00060>
o0061>
00062>
00063>
00064>
00065>
00066>
00067>
00068>
00069>
000?0>
000?t>
000?2>
000?3>
00074>
000?5>
000?6>
00077>
000?8>
00079>
00080>
00081>
00082>
00083>
0008{>
00085>
00086>
0008t>
00088 >
00089>
00090>
0009 I >
00092>
00093>
00094>
00095>
00096>
0009?>
00098>
00099>
00 100>
0010r>
00 102>
00103>
00 l0{ >
o0 105>
00106>
o0 107>
o0 108 >
00109>
00110>
00111>
00112>
00111>
0011 {>
00115>
00116>
0011?>
001 1 8>
00119>
00120>
0012 1>
00t22>
00 123>
00 l2{ >
00125>
oot26>
oot21>
00 12 8>
00129>
00110>
00131>
001 32>
00133>
00134>
00135>

001

il

*l
lo-24-2002

Quality r Ouantity contlol

Mây 2004 {cE clozi6¡ e Àssociatês tnc)
P.

I SÎMÎ PtoJect dir. : c¡ \îEMÞ\soR¡cH-1\0uNr1-1\
Raiñfalt dir,: c¡\1ilP\soRlcH-1\ouNlT-1\

.00 h¡s on 0
2 (output * METR¡C)

ÎZERO =

NRUN - 001
NSTOM- 0

DEPTI BtEV X'VOÍM
(n) (n) (cu.n. )

,0t8 18.38? .2018+03
,1?5 18.4?5 .4148+03
,263 18.561 .6398+03
,350 18.650 .8768+03
,418 18.730 .113E+04
,525 10.8?5 .1398+04
,613 18.913 .1668+04
.700 19.000 .195ß+0{
.?88 19.088 .2258+04
.815 19.t75 .2568+04
,963 t9.263 ,2AAÈ+04

1.050 19.350 .321E+04
1.138 19,438 .356E+0{
t.225 19,525 .3928+04
1,313 19.6¡3 ,429E+04
1,400 19.700 ,4678+0{
1,500 19.800 .5308+04
1.600 19.900 .62?8104
1-700 20.000 .7608+04

--- TMVBL TIMA TÆLE
S-VOLWE FLOW MlE VELOCITY TMV,T¡re D x V

(cu.ñ, Ì lcils) (m/s) {nin) (^2/s)
.3328+00 . {64 7.225 1 ,2\ .10?
.1378+01 1.{81 1.896 4.66 .332
.317E+01 2.92A 2.42A 3.64 .637
.5798+01 4.764 2.881 3.07 1.008
.9308+01 6.968 3.219 2.69 1.435
.1378+02 9.521 3.638 2.43 1.910
.t92È+02 L2.431 3.961 2.23 2.430
.257È+02 15.696 4.21t 2.O7 2.990
.3348+02 19.304 4.555 1.94 3.587
.422&+02 23,263 4,A23 1.83 4.220
.s238+02 21,515 5.076 1.74 {.886
.53?E+02 32,245 5.318 1.56 5.58{
,1648+02 31,21A 5.5{9 1.59 6.312
.906E+02 42,61A 5,710 1.53 7.069
.1068+03 48.451 5.98{ 1.48 7.854
.1238+03 54.601 5.191 1.43 8.66?
.1508+03 63.709 6.375 1.39 9.563
.1899+03 7{.084 6.26t 1.41 10.01?
.2448+03 86.L62 6.008 L.41 r0.2l4

ì cHrcÀ@ sToM
I Proral- 76.50 M

The coRÂ8w¡oN coefficient is = .9989{76

IDF curve parânetersr À=1228.125
B= 9.191
c= .818

us€din: INTENSTTY= À/ {t+B)^C

Dutåtiôñ of stôrm - 24.00 hr!
stoln tin€ step - 5.00 dn
linc to peâk latio = .33

ENlERED

150,00
105.00
89.00
5?.00
38.00
24 ,OO
11.00
5.50
3.00

1Ire

5.
10.
15.
30.
60.

t20,
3 60.
120,

1{40.

t40.23
1 09. 55
90.65
61.09
38.38
23,03
9.7 6
5.59
3, 19

x-voLWE- Total x-section volme ovôr giv6n c¡lM&! I&NGTH at specified DEP|H
s-voLWE. vôlu€ that can be sto¡ed in chann€l at spêcified E¡EVÀIIoN.

T IIE BIN

.602

.608

.613
,619
.625
.630
.636
.642
.649
.655
.662
.664
.6?5
.642
.689
.696
.704
. 711
.719
,127
,136
.14 4

. ?53

.16t

.11\
,7¡0
.789
,1 99
.809
.820
.831
.842
.853
.865
,a11
.689
.902
,916

,94 4

.958
9?3 |
989 I

TIME

6,08
6. l7
6,25
6.33
6. 42
6.50
6.58
6.67
6.75
6.83
6.92
7.00
7.08
7 .71
7 -25

îIüE

12.08
12,\1
72,25
12.33
12,42
12.50
12.58
12.61
t2,15
12, E3
t2.92
13.00
13.08
1t,17
13.25
13.33
t3.42
13.5 0
13.58
13.6?
13.75
13.83
t3.92
1{.00
1{.08
1{. 17
1{.25
14.33
74.42
l{.50
14.58
t4.67
t4,15
1{,83
t4,92
15.00
15,08
15.17
15.2 5
15,13
75.42
15.5 0
15.58

slN

1.933
1.099
1.865
1.83{
1.803
1,113
1.745
!.111
1.690
1.665
1. 6{0
t. 615
1.592
1.570
1,54E
L,521
1,506
1.{86
t.467
1.444
!.429
!.412
1.39{
1.311
1.361
1.345
1,329
t .314
1.299
1.285
1 .211
|.257
1.243
1,230
L 2t7
1.205
L l93
l. 181
1, 169
1,157
1,146
1.135
1.125

STN TIME R¡N

r8.08 .881
18. 17 .8?5
18.25 .869
18, 13 .863
1A,42 .857
18.50 .851
18.58 .846
7ø.67 ,840
18. ?5 .834
18,83 .429
18,92 .824
19.00 .818
19.08 ,813
19-17 .808
!9.25 .803
19,33 .194
!9.42 .193
19.50 .788
19.58 .781
19.6? .179
19.75 .114
19.83 .169
!9.92 .163
20.00 .160
20.08 .156
20,\1 .751
20.25 .141
20.33 .743
20,42 ,739
20.50 .134
20.58 .?30
20,61 ,726
20.15 .722
20.83 . ?18
20,92 ,1r4
21,00 .710
21,08 .101
2r.17 .?03
2L.25 ,699
21,33 ,695
2r.42 .692
21.50 . 688
21.58 .685

<---- hydrog¡aph ----> <-Þipe / channet->
W DEÞÎH W VEL

.08

.1?

.33

.50

.58
,61
,73
.83
.92

1.00
1.08
1. r?

.063
Nh OPEM TPN R.V.
(hå) (cñs) {hfs) (M)

227.10 r.515 13.75 30.899
227.70 1.615 13-63 lô-â99

9.02
8,68
8.47
8.6{
9.00
9.4 4

.ll1

.498

.7 38
,020

.183 1.935

.1t3 7,914
.148
.241
.3{3
,456
,5ø2
,722
.88r

.746

. 119
,522
.020
,650
.47 3
.594
.208
.718
. 11{

ID=
ID"

INPLOW :
OUTFLOW:

10
l0

1:
2.

001:0005----

3.061
3.261
3.506

I ROUîE CNIEL I

I IN> 02:2301 I

l_::t:_9::::::_____l

Routing tine step (min) = 5.00
Nñô! of SEGMENTS - 3
slopês {*), CNNEL= .50 TIOODPnIN= .50

lENcTl = 520.00 ln)

<---'-- DÀTÀ rOR SECIrON (

Dlstånc€ al6w.tion
.00 10.00

10.00 9.80
10-80 9.30
12.50 9.30
13.00 10.30
16.00 10.30

0600 / ,0350
.0350
.0350

0350 / .0600
.0600

2.0) ------>
1.33
1.42
1.50
1.5I
!.61
1.75
1.t3
7.92
2.OO
2,08
2.11
2.25
2.33
2,42
2,50

2.61
2.15
2,83
2.92
3.00
1.08
1.17
3,25
3.33
1.42
3,5 0
3.58

.42

.50
,58
.61
.75
.83
,92
,00
.08
.¡7
,25
.33
,42
.50
.58
.61
.75
.83
.92
.00
.08
.L1
.25

,42
.50
.58

25.543
5 6. 88?

t40.232
7t.1Lt
{2. 130
29. r25
22.023
71 ,621
l{.552
t2.529
10.940

9, 710
8.732
7.935
1.275
6.119
6.245
5. 836
5. {80
5. 165
{ .088
4. 640

3788+01
602&+01
8848+01
t23E+02
1638+02
2t!E+02
265Ê+02
3268+02
395E+02
4128+02
556Ê+02
6828+02
8618+02
l12E+03
l45E+03

,0600

.013
,042
.082
.133
.193
,262
.339
.425
.519
.62!
.131
.850
.97 6

.213

.331

.424

.503
,512
.635
,697
.144
. ?93
,818
.881

,961
.998

1.023
1.003

.962

.919

{nin )

{0.61
26.21
20.43
t1 ,24
15. 15
13. 66
!2,54
11. 65
10.94
10.34

9, 81
9.40

DEPTI EIEV X.VOLWE S-VOLWE FLO{ MTE VELOCIîY TMV,TIM
(m)

.036

.07r

.10?
,143
.119
.214
.250
.286
,32!
.357
. r93
,429
.464
.500
.540
.580
,620
,660

.3238+02
{m)
336
371
401
443
419
514
550
586
621
651
693
129
764
800
040

2228+00
906E+00
2088+01

c.î. cÊoztcx & Astoct't.s Inc

9.8 80
9,920
9.960

659E+02
1018+03
13?E+03
1758+03
2158+03
2558+03
2918+03
3418+03
3 85E+03
4328+03
4798+03
5288+03
5?98+03
65?E+03
1718+03
939r+03
1148+04
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002?1>
oo212>
002 73>
00214>
00275>
00216>
00211>
00278 >

00219>
00280>
0028 1>
00282>
0028 3>
00284>
00285>
0028 6>
oozg7>
00288>
00289>
00290)
00291>
00292>
00293>
00294>
00295>
o0296>
00291 >
00298>
00299>
00300>
00301>
00302>
00303>
0030{>
00305>
00306>
00307>
0030€>
003 09>
00310>
003 1 1>
003 12 >
003 13>
0031 4 >
003 l5 >
00316>
003 l7>
003 t8>
00319>
00320>
0032 1>
o0722>
00323>
o0324>
00325>
00326>
o0321>
00328>
00329>
00330>
00331>
00332>
00333>
0033{>
00335>
00336>
0033?>
003r8>
00339>
00340>
00341>
00342>
00343>
0034 4 >
00345 >
00346>
00347>
003{8>
003 { 9>
00350>
0035 1 >
00352>
00353>

ou

?00 10.000 .139E+04 .1878+03 2,349

U.H. TPlhls). ,110

Unit Hyd Qpê¿k (cms)- .699

479 .615

X-VOIWE= lotal
5-VOLWE. VolMe

X-S€ction wolMe oveÈ glven CNNEL LENGîH ¿t specified DEPT8
Èh¿t can bê storåd in chânnel at spêcifi€d ELEVÀTIoN.

{ha}
22r.70
221,10

<---- hydlograph ---->
OPW TPEN R,V,
(crs) {hÌs) {m)
1.615 13.83 30.899

<-ÞiFe / chånnel->
lA DEPTH W VEL

(m) {n/3)
.599 ,983
.59? .9861.611

lfFf,oÛ : ID- 2:2301
omFlow: ID= 3:2302

cñIl NÆHYD | À!.a (hâ). 14.10 curve Nder (cNl-69.00
04:2102 DÎ- 5.00 | Iä (m)- 5,000 I ôf Lin€ar Ros, {N)= 3.00

14.00 3A.899

Pffi rúow
TIIE !O PK
RUNO|F VOLWE
lOTÑ MINFML
RUNOTF COEFFIC

,3{3 {t}
9.000

21.54!
16.498

.360

{hrs)

IENl

(i) PW 
'LOW 

DOES NOT INCLUDE WEELOW IF NY

ROUÎE CNNEL
IN> 04:2102

oûî< 05:2303

ßouting tihe step (min) = 5.00
Nder ôf SEGMENTS = 3
slopes {l}, CNNEI= .50 TLooDPWN= .50

LENGTfl = 520.00 (n)

2,0) ------>
üånnin9

.0600
,0600 / .0350 lain chamel

.0350 üain channsl

.0150 Uain cham€]
,0350 / .0600 Main channel

.0600

.0?1

.107

. r43

.119

.214

.250

.286

.321

.35 ?

.393

.429

.464

.500

.5 40

.580

.620

.660

.700

6598+02
l0lE+03
1378+03
175E+03
2158+03
2558+03
2978+03
34 1E+03
3858+01
432ø+03
479E+03
5288+03
5798+03
65?E+03
1118+03
9398+03
114E+0{
139E+0{

.905E+00

.20E8+01

.3788+01
,6028+01
,8848+01
. l23E+O2
,1638+02
,27!E+02
,2658+02
,3268+02
,3958+02
.4722+02
,556E+02
.6428+02
.867E+02
. ll2E+03
.1458+03
.187E+03

,011
,042
,082
.131
.193
,262
,33 9
,425
,519
.627
.731
,850
,976

1, 111
r.292
1. 498
1.730
2.020
2.149

.008

.024

.045

.072

.102

.136

.171

.273

.299

.346

.395

.446

. {99

.552

.582

.59?

.506

.615

<...'.- DÀTÀ FOR SECTION {
Distance Blêvâtion

10.00
9.80
9.30
9.30

10,30
10.30

TMVEL TrüE 1ÆtE -------------
DEPîH ELEV X-VOLWE S-VOLWE EIOW MlE VEIOCIîY IMV.TIüE D x V

{m)
9.336
9.37r
9.407
9.4 43
9.479
9. 514
9.55 0
9.58 6
9.62t
9.651
9.693
9.129
9.164
9.800
9.840
9.8 80
9.920
9.960

1 0 .000

(m)
.036

(cu,m, ) (cu,m, )
3238+02 ,2228+OO .213

.33 t

.424

.503

.635

.691

.144

. ?93

.838
,881

,961
.998

1.023
1.003

.962

.919

.8?9

lmin) ln2/sl
40. 61
26,21
20,45
11,24
15,15
13. 66
t2.54
1r.65
10.94
10.34
9.83
9.40
9,02
t.68
8.41
8.64
9.00
9.4 4

9.86

X-vo!wE= Total x-section volwe ove¡ qivsn cffiNEL IENGTH åt specifiêd DEÞTH.
s-volwE= volwe that cän be stored in ch¿nnêl at spêcifi€d ELEVÀTION.

Æ4
{ha)

tNrúoÍ : ID= 4.2102 14 . 10
ouTFLOq: ID= 5:2103 1{.10

<---- hydloqråph ---->
QPW TPN R.V,
{cns} (hrs} {m)
.3{3 9.OO 27,54t
.33{ 9.17 2?.5{1

<-pipe / channêl->
W DEPTH W VEI

(m) {n/si
.252 .694
.241 ,6A7

001 : 000ô----------------
;;;;il;;------l
I 06r2103 DT- 5.00 I

{hå,

rp (hrs)

21.50 curwê Nñ€! lcN)-65.00
5,000 I of iin.ar Res. (N)= 3.00

.900
00354>
00355>
00356>
00357>
00358>
00359>
00360>
00361>
00362>
00363>
0036{>
00365>
00356>
00367>
00368>
00369>
003?0>
00371>
00372>
00373>
003r 4 >
003?5>
00376>
0037? >
00378 >
00379>
00380>
0038 I >
00382>
00383>
00384>
00385>
00386>
00387>
00188>
00389>
00390>
003 91>
00392>
00393>
00394>
00395>
00396>
00397>
00398>
00399>
00400>
00401>
00{02>
00403>
0040{>
00{05>

Unit Hyd OpêaÌ (cms)=

PEM FLow lcn!)=
TIME To PEM {hr5}=
RUNOFF VOLWE (M)"
1o1& MINFTL (Ml*
RWOFF COEFFICIENT

.912

.113 (i,
9.167

24.545
76.49€

.321

;;;;;;;;_:__::__:__:::_::-:::,:::::___-________:_______________________________

i-;;;;i;t;;;;;-r rD: N'YD BB elEM rPN R.v. Dwr
- {hâ) (cN) {h¡3) (m) {cns}

IDl 03:2302 221.10 1,613 14.00 10,90 .000
+lD2 05:2303 14.10 .334 9.71 21.54 ,000
+lD3 06:2103 21.50 .{13 9.!1 24.55 .000

{i) PEX fLOfl DOES trOT INCLUDE BÆEALOW IF NY

sw 0?:010203 257,30 1.?10 13.75 30.18

NOIE: PN FLOWS DO NOT INCLUDE BÀSEFúOWS ¡f Nt

001 : 0010--------------

000

:! -::1:l:::Ì,:1::_and 
sw Pond hvd¡oqraph

I DESIGN SINDHYD I À!êa (ha)= 11.33

l-91:1191___ll:_l:!9-l rorâr hpri)= 30'00 D1!

Àverage slope {t)
!êngth (n)

sulfacå À¡ea (hal =
Dep. storåqe (m) =

sto¡âse coeff. (nin) -
Unit Hyd. Tpèåk (dn)=
Uhit Hyd. pèåk (cñs)-

40
80
00
83

23
00
32
00
26

31, 19
15.00
14,57 (ii)
15.00

.08

Hax.€f f . rnt6n. (m/hr) -
ove! (dn)

PW FLOW
IIME TO PEM
RUNOFF VOLWE
TOTN UINFÀÚ

.76
8.00

1t,7A
75.50

.99

.44
8.25

26.02
7 6.50

,34

IYPERVIOUS

.013

2
274

PERVIOUS (ì)
7.93
1.s0
2,OO

{0,00
,250

{t)= 20.00

110Te51
.923 tiii)

8.000
35.953
16.49ø

.470

(1i)

1{0
5
3
5

th¡s)

**, wMNING: Storage coefficìent is súa]lsr than DTI

c.Í. crozlex & Ataoclat.t Iûc

RUNOFF COEPFICIENT

.025 {i)
8.500

71.151
1 6.494

,232

1.16
5.000

.430

Page 7

C.E, Cxozíer & Assoc.Trtca l!.c
00{06>
00407>
00408>
00409>
004 10>
00411>
004 12>
00{ 13>
00{ 14>
00{15>
00{ 16>
00{17>
004 1 8>
004 19>
00{ 20>
00421>
o0422>
00423>
oo424>
00{25>
0o426>
oo421>
00{28>
00429>
00430>
00{31>
00{32>
00{33>
0043{>
00{35>
00136>
00{3?>
00438>
00{39>

Ule a snalle¡ DI o! a large¡ ¿!sâ.

(i) cN pRocEDoRE S8ú8C1ED roR PIRVToUS LOSSES:
cN+ - 61.0 Iå = D6p. stolagê (&ove)

{1i) ?IüE STEP IDT) SNOULD AE SWLER OR EQUÙ
TN lHE SÎOMGE COEFFICIENT.

(iii) PEM PLOW DOBS NOT INCLÛDE BÆEF'OW IF NY

;;;:;;ìi_: _:_:::_: __ __ _ _ _ _ ____ _ _ __ __ ___ ____ __ _ __ __:::__ ___ _ _::, __ _- --_ _,-:-__ _:

I RoUTE RESERVoIR I Requeltod louting tinê st6p = 5.0 nin.
I IN>os: (210{ ) |

I ouT<02r 100210{) I åÈÉÉÈ-É-= ouîLPor sIouGE ÎMLE 'qri--ÈÉã
-- oùtrlo$ sloucÊ I ouTFLow sTouGE

{cms} {hå.n. ) | (cns) (ha.n. )

.000 .00008+00 | ,025 .28008+00

.018 ,1215E+00 l 480 .4ó008+00

ROUIING RASULÎS

lNrlôw >0s: (2104 )

oulFlow<02: (002104)

NR OPN TPN
{ha) (cms} (hrs)

11.33 .923 8.000
11.33 .032 13.083

35.953
35.9s2

PaM ELoÍ REDUctIoN iOout/Qinl {!)- 3.514
ÎlüE sHIfl or PW nlow {dn)= 305,00
WIM slo$G¡ USED (ha.n.)=.28298+00

001:0012- ----------
:l_,_::::l:ïl=:_:rainase ÀËeå,".i;;r;;;;;;;;";;;-;;";;;;""-;;;-;;
I c&IB NASEYD | À!eâ (hå)- 1.51 cu¡ve NWêr (c!)'54.00
| 01:2106 Da= 5.00 ì lá (m)- 5.000 I of L!neå! Res, (N)= 1.00

00441>
00442>
00443>
00444>
00445>
00446>
00{4?>
00448>
004 49>
004 50>
00451>
00452>
00453>
00454>
00455>
00456>
004 57>
004 58>
00459>
00460>
00461>
004 62>
00463>
004 64 >
004 65>

û.H.Îp{h¡s)- .590

Unit Hyd ap€ak (chs)- .098

ÞEM FLoÍ {cm3)=
I1úÈ To ÞN {h!s)=
RUNoFF VoLW (m) =
TOT& MrÑFNt (m) =
NUNOFF COEFFICIENl

.027 {i)
8.750

11,157
76,49ô

.232

(i) ÞEM FLO{ DOES NOÌ INCLUDE NEFLOW I' NY

eelae¡¡

IDI 02!00210{
+ID2 01:2106

lhâ) {cN) (hrs) (M}
11,33 .032 13.08 35.95
1,51 ,021 8.75 r?.76

000
000

sw 06:04060? 12.84 .0{9 8.83 33.81

NOTE: PEM FLOQS DO NOT INCúUDE BNEILOWS If NY.

ROUIE CNNEL
IN> 06:04060?

oul< 10 ¡ 2304

I Routins tine ltep
I Nder of SEGMENTS 3

50

s.00

rtooDPUIN=.50I slope! (?), CNNE!=
- LENGTH =

ou-TLÈ-r

000

004 6?>
00468>
00469>

{min)

(m)s20.00
0047 1 >
00412>
00 473>
00{r4>
00{?5>
00416>
00 4 ??>
00478>
o041 9>
00 4 80>
004 I 1>
004 82 >
004 83>
00!8{>
004û5>
004 I 6>
00487>
00{88>
00489>
00490>
00491>
00492>
00493>
00494>
00495>
00496>
00{ 9?>
004 98>
00499>
00500>
00501>
00502>
00503>
0050{>
00505>
00506>
00507>
00508>
00509>
00510>
0051 1>
00512>
00513>
005 14>
00515>
00516>
00517>
00518>
005 19>
00520>
00521>
00522>
005u l>
oo5z4>
00525>
00526>
0052?>
005 2€ >
00529>
00530>
00531>
00532>
00533>
0053{>
00535>
00536>
00537>
00518>
00539>
005{0>

DEPTH ELEV X-VOLWE S-VOLWE FLOts &18 VEúOCIÎY IMV.TIüE D X V
(m) {n) {cu.n.) {cu.n,) (cñ31 (n/3) (ûnl lÃ2/3)

<------ DÀTÀ FOR SECTION
Distance Elevâtion

.00 10.00
10.00 9.80
10.80 9,30
12.50 9.30
13.00 10.30
16.00 10.30

2.0)'----->

.0600
0600 / .0350 Main channel

.01s0 Mâin chå¡nel
,0350 Main channel

0350 / .0600 lain channel
,0600

<---- hydroqråph ---->
QPEM TPEM R.V.
{cns} lhrs} (m)
.049 8.83 33,811
.045 9.1? 33.813

<-piFe / channel->
W DE9ÎH W V¿L

(nl {n/5}
,078 .344
.014 .335

036
011
107
143
1?9
214
250
246
3?1
35?
393
429
464
500
540
580

9.336
9.3?l
9,401
9.441
9.419
9. 514
9.550
9.586
9.621
9.657
9,693
9,129
9.764
9.800
9.840
9.880
9.920
9.960

10.000

.3238+02

.659E+02
, t01E+03
.137E+03
.1?5E+03
.215E+03
,2558+03
.2978+03
.34 1E+03
.385E+03
,4328101
.479E+03
,528E+03
.5798+03
.6578+03
. ?7lE+03
.939E+03
. r14E+04
. l39E+04

2228+OO
9068+00
2088+01
l?88+01
6028+01
8848+01
123E+02
163E+02
2tlE+02
2638+02
3268+02
3958102
4128+02
5568+02
642ø+O?
8678+02
1128+03
1458+03
t87E+03

.013

.042

.082

.133

.193

.262

.13 9

.425

.519

.621
, ?31
.85 0
.91 6

1. 111
1.292
1.498
1.738
2.020
2.349

.2t3

.331

.424

.503

.512

.635

. 691

.144

. ?93

.838

.881

.922

.961

.998
1.023
1.003

.962

.919

.879

.008
,024
.045
,012
,102
.136
.173
.2r3
.255
.299
,346
,395
,446
.499
.552
,582
.59?
.606
,615

40. 61
26.21
20,45
11.24
15. 15
13.66
t2.s4
11. 65
10.94
10.34
9.83
9.{0
9.02
8.68
8,41
8.54
9.00
9,14
9.86

X-voLWE= Totål X-section volue ov€! giv€n CN¡EL LENGTH at specìfied DEptt.
s-VoLWE* volme tbåt cân be stoÌed in channel at specified ELsvÀTIoN.

NEÀ
(ha)

t2.Ê4
12,81

;;,,;;;;:::::.:::::_:__-:::__:_:______:_____:____:___. 
--__ _ -:- - -:___

lNrton : ID= 6:0{0607
ouffLoE: ID=10:2304

I ÆD hYD (2{01 ) I ID: NHYD MEÀ OPEM îÞW R.V. DÛF

.000

.000

- (ha) (cns)
IDI 0?r010203 257.30 1.710

+lDZ IOI23O4 12.84 .045

{h!s}
13.?5

9. L1
10.18
33.81

sW 09r2401 270.14 1.744 13.?5 30.36

NOTE: PW TLOtsS M NOT INCIÙDE ðASEFLOCS IF NY

001 r0016-----------------

Unit Hyd Qpeåk (crul= .103

Qt¡rLE*r *

I CÆIB NNHYD I

l-!1:1191---31:-l:9!-l Ia {m) =
U.H. Tp(hrs)-

cu¡ve NñÊr (cN) =5{.00
i of lingar Rês. (N)= 3.00

PW FtOq
TIUE TO PE*
RUNOTF VOIWB
TOÎN MINFÑL

ôu\ LC-r &



00541>
005a2>
00543>
0054{>
00545>

(1) Pffi 
'reF 

DOES NOT INC!ÙDB NENOW IF NY

WNING5IAR¡ORS/XOTIS

001!OO1O D&9¡GN srNDSlD
r*t îA¡U¡NC: gtotâE. Co.fficie¡t

ú!o ¡ sn¡¡l.¡ DI or
sisulation ondsd on 2004-05-10

00546>
00547>
00540>
00549>
00550>
õ0351>
00552>
00553>
00554>
0a555>
00556>

c.î.. cÍazt.x & Assoettt t IÁa. P.9.2



(C:\..,25yr.out) c.g crozíer & .A.asôcizÈes l¡.c

0000 I >
00002 >
00003 >
00004>
00005 >
00006>
00007 >

00008>
00009>
000 I 0>
00011>
00012>
00013>
000 r 4>
000 15>
000r6>
00017>
00018>
000 I 9>
00020>
0002 1>
ooo22>
00023>
ooo24>
00025>
00026>
ooo21>
00028>
00029>
00030>
00031 >
00032 >

00033>
000r4>
00035>
00036>
00037>
0003 8>
00039>
00040>
00041>
0004 2>
0004 3>

000{ 5 >
000{6>
0004 7>
000{ I >
00049>
00050>
0005 1>
000s2>
00053>
00054>
00055>
00056>
00057>
0005 8 >
00059>
00060>
00061>
00062>
00063>
0006{>
00065>
00066>

M

storn{at6! Uan¡q6nent HYdrologic Modeì

99
9 9 ve¡. 4.02

9999 July 1999
9 =ÈrrÈÈÉ-=

9 9 I 3737016
999 q*-5-d:ãè

999
9
9

9999
9
9

999

YYMú
Yt WW
Y MÍM
Y!M
YMI

999

ll
H
H

rrrr¡*r À rinqle êv€nt and continuous hydloloqic ainulåtion nod61
basêd on the plinciples of HWO ¿nd it3 succôs3ols

ollHwo-83 ând oTTHwo-89.

rar DisÈlibuted by: J.a. sàboulin Ând Àssociates Inê.
otteea, ontâ¡ior 1613) ?2?-5199
cåtineau, Auebôcr (819) 243-6858
E-Måil: ldsocjfsa,con

+++++++ Licêns€d user: c.F. c¡ozier & À550ciàt.s Inc
+++++++ sERrñl:3?37016

++++}+ PR@N NùY DIMENSTONS ++++++
Måxinm vatue fo¡ ID n6e!s | 10

rainfá11
fI oe

15000
15000

DETÀILED OUTPUl

DÀ18:2004-05-10 TlüE: l?:09:19 RUN COUNIER| 000085

hput f ilename: C: \TEüP\soRIcH-1\QUNIT-1\25yr.ÞÀ1
output filenåne: c:\TEIP\soRlcH-1\QUNIT-1\25y!.out
stlmary filênãne: c:\rEilÞ\soRIcH-1\QUNIT-l\25y¡.5m
User cômentr:

;;;;;;;;_____::____ _ __-:-____:______:____:________________-:__-:::,----:---

rl Ploject Nåne : SoRIcHETl¡ PoST-DEVELOPùEN! 25 YN 24 HOUR CHICAGO STOM

o!iqin¿1
: SW Pond fo¡ auality and Quantity Cont¡ol

Datê : l0 24-2002 (8u!nsidê)
: Uay 2004 (ca clozie! & À53ociatè5 Inc)

sîÀRT I Project dir.:c:\18MP\soRIcfl-l\QUNIT-1\
Rainfåll di!. : cr\IEMP\soRIcH-1\OUNIT-1\

TzERo = .00 h¡3 on 0
üETOUT= 2 (ourpur =UETRIC)
NRW = 001
NSToRM= 0

;;;,;;;;----------------:------
00068>
00069>
00070>
000? 1>
000?2 >
000?3>
0007 4 >
000?5>
000?6>
00017>
000?8>
00079>
00080>
000€ 1>
0008 2 >
0008 3 >
00084>
0008 5 >
00086>
00087>
00088>
00089>
00090>
00091>
00092>
00093>
0009{>
00095>
00096>
00097>
00098>
00099>
00100>
00101>
00102>
00 I03 >
00104>
00105 >
00106>
00107>
00108 >
00109>
00 1 l0>
001 I 1>
00 1 l2>
00 1 13>
00114>
001 l5>
00116>
001 t7>
00118>
00119>
0012 0>
0012 1 >

oo!22>
00123>
0012 4 >
00125>
00126>
001 27>
00128>
00129>
00130>
00131>
00112>
00133>
00 134 >
00 135>

lIME

5.
10,
15,
30.
60.

r20.
360.
120,

1440.

3.00
3.08
3,17
3.25
3,33
3,42
3.50
3.58

1,088
1,10{
1. 120
1.137
1.154
t. t12
1.190
L,2LO

ENTERED

I 80. 00
1 20. 00
105,00
67.00
46.00
28.00
13.00

6.5 0
3.60

COMÞUTED

1 65.51

10 6. 85
12,03
45.30
27.24
11,59

6.61
3,81

UIN

2,149
2,308
2,269
2.229
2,t92
2. r51
2,122
2.049
2.051
2.026
1.996

.961

.939
,912
.885
,860
.835
.811
.141
.764
.142
,12t
.700
,619
. 659
.6{0
.62t
.601
.585
.561
.550

.517

.501
, {86
,471
.455
.{{1
.121
.413
.400
.38 6
.373

I cH¡cÀGo sloM I

I Proral- 91.52 m I

IDr curvê pa¡e€tÉrs: À=1416.634
B= 9.025
c= .813

usêdin¡ INTENS¡ÎY= À/ {t+B}^c

storn tin6 st6p
Tin€ to p€ak !àtio =

24.OO
5.00

.33

the coRREhTloN coôf,ficient i3 = .9941929

TIÈE UIN

6.08 2.505
6. L1 2.607
6.25 2.1t9
6.33 2.842
6.42 2.914
6.50 3.128
6.58 3.291
6.61 3.4E?
6.75 3.102
6,83 3.949
6,92 4.234
7.00 4.568
7.08 4.965
1.t1 5.445
1.25 6.017
7,33 6.785
1.42 7.761
7.50 9.087
1 .5ø tO.992
7.6? 13.950
?.75 l9,11E
7.83 30,179
7.92 66.913
8.00 165.511
8.00 84.397
L 11 49,628
8.25 34.378
4.33 26.052
a.42 20.481
8.50 r?.401
8.58 1{.90{
8. 67 13.034
8.75 11.585
8.83 10.{30
L92 9.490
9.00 8.?10
9,08 8.052
9.\7 7 ,49I
9.25 7.006
9.33 6.583
9.42 6.2L0
9.50 5.880
9,58 5,585

ÎIME &IN

,08 .139
,11 ,146

.33 ,759

.42 ,166

.50 .174

.58 .181

.61 .788

.15 .196

.83 .80{

.92 .811
L 00 ,820
1,08 ,828
1. 17 .836
7.25 .845
1.33 ,85{
7.42 ,863
1.50 .812
1.58 .842
1.61 .€91
1.75 . 901
1.83 .9t2

2,00 . 933
2.08 .944
2.17 .955
z.25 .967
2.33 .979
2,42 .991
2.50 1.004
2.58 1.011
2.61 1.031
2.75 1.044
2.A3 1.059
2.92 1,073

TIUE

12.08
12,71
12,25
12.33
t2,42
t2,50
12.58
12,61
12 ,15
12.83
72,92
13.00
13.08
13. 17
13.25
13, ¡l
t3,42
13.50
13. 58
13.61

TIME

r8.08
18.17
18. 25
18 ,33
74.42
18 ,50
18 ,58
18,67
18 ,75
18.83
ta.92
19. 00
19. 08
19,1?
79,25
19.33
19.42
19.5 0
¡9,58
19,61
19.75
19.8 3
\9.92
20.00
20.08
20,71
20.25
20.33
20.42
20.50
20.58
20,61
20.75
20.83
20.92
2¡.00
21.08
21,11
2!.25
2!.33
21,42
21 ,50
2!,54

MIN

,?5
.E3
.92
.00
,08
,17
,25
.33
.42
.50
.58
.61
.?5

.00

.08

.t1

.?5

.50

.58

13
t3
13
14
\4
14
l{
L4
L4
14
I{
14
14
14
!4
15
15
15
15
15
15
15
¡5

078
071
064
056
049
042
035
028
a22
015
009
oo2
996
989
983
911
911
965
959
954
948
942
931
931
926
921
915
910
905
900
895
890
885
880
8?6
8?1
866
862
857
853
848
444
839

00 13 6>
00 13?>
00138>
00139>
001 4 0>
00141>
001{2>
001 4 3>
00144>
001 45>
00146>
001 47>
00148>
00149>
00 l5 0>
00 l5 1>
0015 2>
0015 l>
0015 { >
0015 5>
00ls 6>
00157>
00 l5 8>
00 15 9>
00 1 60>
00161>
00 1 62>
00 1 63>
001 64 >
001 65>
00166>
001 6?>
00r 6û>
001 59>
00170>
0017 l>
001? 2>
001?l>
0017 { >
00 l? 5>
001?6>
00r77>
001?8>
0017 9>
00 18 0>
0o l8 l>
00182>
00183>
00184>
00r85>
00186>
00 18t >
00188>
00 18 9>
00 190>
001 9 I>
00 192 >
00 1 93>
00 191 >
00195>
00196>
00197>
00198>
00 199>
00200>
00?01>
00202>
00?03>
00204 >
00205>
002 06>
00201>
00208>
00209>
002 1 0>
00211>
o0272>
00213>
00214>
002 15>
002 16>
00217>
002r8>
002 19>
oo22Q>
00227>
00222>
0o223>
00224>
00223>
00226>
0o221>
00224>
0o229>
00230>
0023 r>
0o232>
00233>
00234>
00235>
00236>

3.6?
3.75
3.83
3 ,92

361
34t
336
324
3\2
301
289
214
267
251
246
236
226
216
206
t97
1E?
178
169
160
151
143
134
126
11?
109
101
094
086

.320

.081

.864
,665
.484
.317
. 163
.020
.888
.764
.649
.542
.441
,346
.251
.112
_093

.00

.08
,11

.33

.42

.50

.58
,61
.?5
.83
,92
.00
.08
.1?
,25
.33
,42
.50
.58
,61
.75
.83

\,229
1.250
L ,21\
1.293
1.316
1.3{0
1,36s
1.391
1.418

9.61
9,75
9.83
9.92

10.00
10.08
10.1?
r0.25
10.33
t0.42
10.5 0
10.58
10.6?
10. ?5
10. 83
10,92
11.00
11,08
11.11
11.25
11.33
7r.42
11 .50
11.50
11,6?
11.?5
rL83
1\,92
12,00

1s.67
15.75
¡5.83
t5,92
16.00
16.08
16.1?
16. 25
r6.33
76.42
16. 50
16.58
76,61
16.?5
16.83
16.92
17.00
17.08
1?. 1?
77 .25
1?.33
L7.42
1? .50
17.5I
11 ,61
t1,15
1?,83
L1 ,92
18,00

835
831
821
823
8t9
814
810
806
803
199
195
191
181
744
?60
116
113
769
766
162
759
155
152
748
14s
142
139
?35
132

,61
. ?5
.83
.92
.00
.08
.l?
.25

.42

.50

.58

.67
,75

1.441
1. 476
1.507
1.540
1.574
1. 610
r. 6{8
1. 68?
! .129
1.113
1.820
1.870
1.923
1.919
2,039
2.103
2.112
2.246
2.323
2.412

22.ø3

23.00

5,92
6.00

3 ,017
2,946
2.814
2,813
2.152
2 .693
2 .618
2.58{
2.533
2.484
2.431
2,392

3.08
3.t1
3,25
r.33
3.42
3.50
3.58
3.61
3,75
3,83
3,92
{.00

I CNIB NNHYD I À¡ea lha)= 22!,10 culve NÑe! (cN)-?3.00
I 01:2101 DT= 5.00 I Ia {m)- 5.000 f of úinea! Res. lN)- 3.00

u.H. ?p(h!s)- 4.570

Unit Hyd apeak (cns)= 1.853

PN ELow (cru) =
ÎIME Io PN (hrs)=
RUNOFF VOLWE TM) =
lOTÆ MINE&L {M} =
RUNOFF COEFEIC¡ENT

2 ,116
13,661
41.480
91 . 519

(i) PEM ELOF DOES NOT iÑCLUDE BÀSEFLO' IF NY

;;ì;;;;;-----------:---
I ROUTE CNNEL J

I IN> 01:2101 I

I oul< 02¡2301 I

Rôuting time step (min) = 5.00
NNe! of SECüENTS = 3
Slôpês {t). CNNEú-5.00 PLooDPûIN=5.00

TENGTH = 530.00 (n)

<------ DÀTÀ FOR SECTION
Distanc€ Elêvâtìon

1.0) ---- >

.0600
0600 / .0350 Måin Channe]

.0f50 tâin Chånbel

.0350 üain chamel
03s0 / .0600 Måin channel

. o600

.00
10.00
72,lO
16.30
18.40

20.00
19, ?0
18 .30
18 .10
19. ?0
20.oo

DEPTH ÊLøV
(a)

18.387
18.475
l8 .5 63
18.650
18. ?38
18.825
18.913
r9.000
19. 08I
19.1?5
!9.263
19. 35 0
19.438
19.525
19.613
19.700
19.800
19.900
20.000

X-VOLWE

.201E+03

.4 1{E+03

.639E+03
,8768+03
. l13E+O4
. l39E+04
.1668+04
.1958+0{
.2258+04
.2568+04
.2888+04
.32 lE+0{
.3568+04
.392E+04
,4298+04
,461N+04
.5 30E+0 4

.621È+04

. ?608+04

3238+02
6598+02
r01E+03
13?E+03
1?58+03
215E+01
2558+03
2918+03
34 1E+03
385E+03
432Ê+03
4?9¿+03
52tE+03
579A+03
657E+03
1178+03
9398+03
I 14 E+04

s-votuME

,3328+00
.1378+01
,3178+01
.5798+01
.9308+01
. l3?E+02
,1928+02
,?518+02
.3348+02
,4228+02
.5238+02
.6318+02
.164Ê+02
.906E+02
.1068+03
.123E+01
. t50E+03
,1898+03
.244A+03

2228+OO
906E+00
208E+01
3?88+0 1

6028+01
884E+01
t23E+02
1638+02
27tE+02
2658+02
326Ê+02
r95E+02
4128+02
5568+02
6828+02
461È+02
l12E+03
t45E+03

TMV.ÍIM
tñ2 / sl

.107

.132

.631
1.008
1.435
1.910
2,430
2.990
3.581
4.224
4 .886
5 .584
6.312
?.069
7.854
a ,661
9,563

10.011
70.214

(n)
088
1?5
263
350
438
525
613
?00
788
8?5
963
050
138

313
400
500
600
?00

.464
1.481
2 ,924
4 ,164
6.968
9,521

72,431
15. 696
19, 30 4

23,263
27 .515
32.245
37.214
42.618
48.451
54 .601
63,709
74.08{
86,162

1.896
2.424
2.881
1.219
3.638
3.967
4 .211
4.555
4.423
5.0?6
5 .318
5.5{9
5.?70
5 .984
6. 191

4.66
3.64
3.0?
2.69
2.43
2.23
2.01
1.94
r. €3

\.225 1.21

6.375
6.261
6.008

1.39
1. 41
1 -47

L .14
1.65
1.59
1.53
1. 48
1. 43

X-VOúWE- ToteÌ X section volwe ovèr given CNNEL IENGTH ât specified DEPTI.
S-VOLWEE volme thåt can be 5to¡6d in channol át specified SLEVÀTION.

<---- hydlograph ----> <-piÞe / chånnet->
ÆEÀ QPEM TPN R.V, d DEPÎH W VEL
(ha) (cns) (h!sl (m) (n) (n/s)

INFlos: ID= 1:2101 22!.10 2,776 13.6? {1.480 ,ZI1 2 r79
ouTFlowr lD= 2:2301 22!.70 2-716 13.?5 41.480 ,2\6 2.113

ROU1E CNNEI
¡Þ 02:2301

ouT< 0l:2302
0o237>
002 38>
00239>
002 4 0>
002 4 r>
0o242>
00243>
0024{>

Routing tlm€ step (nin) = 5.00
NNe¡ of SEGMENTS - 3
Slopes {t), CNNEL- .50 FIOODPGIN- .50

LENGîH = 520.00 (n)

<.----- DÀTÀ FOR SECTION (

Distånce Elevation
.00 10.00

10.00 9.80
10.80 9.30
12.50 9,r0
13.00 10.30
15.00 10.30

2,Ol ------>
Mânning

,0600
0600 / ,0350 üåin chamel

.0350 Mái¡ chânnêI

.0350 Maln channel
0350 / .0600 Main chånnêI

,0600

002 { 5>
00246>
0o241>
oo24g>
0o249>
00250>
0025 1 >
o0252>
0025 t>
0025{>
00255>
00256>
002s1>
00258>
00259>
00250>
00261>
00262>
00263>
00264>
00265>
00266>
00261>
00268>
00269>
00270>

.013

.042

.082

. r33

.193
,262
.339
,425
.519
.621
.73r
.850
,916

1.111
1.292
1.498
1.738
2,020

.008

.024

.045

.012
,to2
.136
.173
.273
.255
.299
.346
,395
,4 46
.499
.552
.58 2
.59f
,606

DEPTH ELEV X.VOLW S-VO&WE fLOÍ MTE VELOCITY ?MV.TIME DXV
{n/s) (dn) (nzls)(n)

036
071
10?
143
119
214
250
?46
32!
357
393
429
464
500
540
580
620
660

{n)
9.33 6
9,3?1
9.40?
9.443
9,419
9. 51{
9.550
9.586
9.621
9.657
9.693
9,129
9.164
9,800
9. e40
9.880
9.920
9,960

,213
.331
.424
.5 03
.512
.5t5
.591
.144
.793
.838
.881
.922
.961

10.3{
9.83
9. 40
9.02

40.61
26.2r
20,45
t1 .24
15. 15
13. 66
t2.54
r1. 65
10.94

8.68
8 .41
8.64
9.00
9-44

C.Í. Crozl.î e Assoc¿at.s Inc Page 0



(C:\.,,25yr.out) C.E, Cxozlêt & AsaoclaÈ@s .rac

002?r>
o0272>
00271>
00274>
002?5>
o0276>
o0211>
002?8>
00219>
00280>

700 10.000 .139E+04 .1878+03 2.349 419 9.86 615

X vo!W0= TotåI x-sectlon volMe ov€r qlveñ CNNE! LENGTH at sp6cified DEPTH.
S-VOLUYE- Voluê thåt can be stored in channôl at spêcifi.d ELEVÀTION,

INFúoÍ : ID- 2:2301
oUTFLOW¡ ID- 3:2302

(ha)
221.70
227.70

<---- hydrogråph ---->
QPM TPN R.V.
{n¡) thÌs) {m}
2.116 r3.75 {1.480
2.114 13.92 41.¡80

<-pipe / channêl->
W OEPTH W VEL

(n) (m/s)
,619 .899
.616 .902

00281>
o0282>
00283>

00335>
00336>
00337>
003 38>
00339>
003 4 0>
003 4 1>
003 4 2>
003 4 3>
003 { 4>
00345>
00346>
0034?>
0034 8>
00349>
00350>
00351>
00352>
00353>
0035{>
q0355>
0035 6>
00357>
00358 >
00359>
00360>
003 6 l>
003 62>
00363>
0036{ >
00365>
00366>
00367>
00368>
00369>
00370>
0037 1>
00312>
003?3>
00174>
00375>
00376>
00377>
0037 8>
003?9>
00380>

00285>
00286>
0028 ? >
0028 8>
00289>
00290>
0029 1>
0o292>
00293>
00294>
00295>
00296>
00291>
00298>
00299>
00f00>

I C&IB NÀsHID I

I O4|2IO2 DT- 5,00 I Iå
ù. H.

(ha)

rp {h!!)
I of Llneå! R€s

00
00

-69
=3

.10
000
770

1{
5.

9.40
9 .02
8.68
8.{7
a-64

(cN)
. (N)

Unit Hyd OpeâX (cN)= 699

Pffi Flotr (cffi)=
T¡Yl 1o lEM {h!s)-
Rworr voLWE (m) =
TOl& WNFÆL (m) =
RWOF¡ COÈEFICIENl

,469 (i)
8.91?

3?.310
91.519

,408

(i) lIM ELOW DOSS NOT ¡NCIUDE NEFrcW IF NY.

00301>
00302>
00303> ROUTE CNNEL

IN> 0{:2102
ouT< 05:2303

Routinq tins st€p {nin) = 5,00
Nñer of SEGUENTS = 3
sÌope! {tl, CNNEú- .50 FloooPUIN= .50

LENGTA - 520.00 {n}

001:000?---------

00305>
00306>
0030t>
00308>
00309>
00310>
003r1>
oo3t2>
00313>
00314>

,00
10,00
10,80
12.50
13.00
16_00

2.0) ------>

,0600
0600 / .0350 ilein chamel

.03s0 train chamel
,0350 üåin channel

0150 / ,0600 trâin chåmel
.0600

<------ BTÀ FOÂ S¿CT¡ON (

Diståhcå Elêvåtion
10.00
9.80
9,30
9.30

10.30
10.3000r15>

00316>
003 17>
00318>
003 19>
00320>
0032 1>
00322>
00323>
00324>
00325>
00326>
00327>
00328>
00329>
0033 0>
0033 1>
00332>
00333>

DEPTH

.036

.0?1

.107

. 141

.719

.2t4
,250
,246
.321
.35 ?
.3 93
.429
.464
.500
.540
.580
.620
.660
.?00

X-VOLWE

.323t+02

.659Ê+02

.101E+03

.137¿+03

.1?58+03

.215Ê+03

.2ssE+03

.2918+03

.34 1È+03

.3858+03

.4328+0f,

. {79¿+03

.528Ê+03

.5798+03

.657E+03

.111Ê+03

.9398+03

.1148+04
,13SE+04

9068+00
2088+01
378Í+01
6028+01

.013

.012

.oa2

.133

. 193

.262

.339
,425
.519
.621
.73r
.850
.916

1. l1l
L .292
1,498
1.738
2.O20
2 -349

2228+00

ELBV
{n)

9.f35
9.317
9.407
9,443
9,419
9. 514

9.586
9,621
9,651
9.693
9,129
9.764
9-800
9.840
9.8a0
9.920
9.960

10,000

884Ê+01
t2xÉ+02
1638+02
2t\Ê+02
265Ê+02

3958+02
4128+02
5568+02
6A2B+02
861É+02
1128+03
1458+03
18?E+03

.33r

.424

.503

.512

.635

.691

.193

.838

.881

.922

.961

.998

.023

.003

.962

.919

.879

26.21
20.45
11 .24
15.15
13.66
t2.54
11. 65
10.94
10.34
9.43

.024

.045

.012

.to2

.136

. r?l

. 213

.255
,299
.346
.195
.446
.499
.552
.582
.59?
.606
. 615

<---- hydroqraph ----> <-plpe / channel->

(ñ/5) (nin) {n2l!l
.2t3 40.61 -008

9.00
9.44
9-86

.302 .166

X-VOLWE- lotal X-Section volhe ov6! qiven CNNEú TENGTH Àt specilied DEPTH
S-VOLWE* Volm€ that can be stored in channel àt speciflêd ELEVÀTION.

ID=
¡D=

INfLOW :
OUTFIOF:

2702
2 303

AN QPEM lPW N.V,
{ha) (ch') (h¡!) {m)

14. 10 . {69 8.92 37.310
14.10 ,458 9.08 3r.310 294 160

O0t:0008------------

I CNIA NÀSHID I

| 06:2103 DT- 5.00 I

{ha} =

Unit flyd Qpeal {cns)- .912

Ia
u. fl. Tp

{ml-
(h¡s)=

2I.50 curv€ Nd6r lcN)=65.00
s.000 t of lin.a¡ Âe!. {N)- 3.00

.900

ÞN rlos {cns)=
TIEE To Pw {h!5)=
RUNOFE VOLWE lM) =
TO?N MINFNL {M) "
RUNOFF COEFFICIENT

.561 tíl
9,083

33.524
91.519

.356

{1) PW SLOW DOES NOT INCLUDE BNEFLOY IE NY

001

l-::-¡!:-r:¡¡¡e:i-1
ID1

+lD2
+ID3

ID: NHYD

O3tZ302
05:2303
O6r27O3

MB
(ha)

221.10
14. 10
2t,50

158
561

sW 07:010203 251.30 2.303 13.75 40.59

NOT¿: gEM TLOSS DO NOl ¡NCIUDE BNEFLOWS If NY.

QPffi TPEM R.V. D'T
(ms) {hrs) (m) {cns)
2.174 13.92 41.{8 .000

9.08 37.31
9.08 33.52

000
000

000

00381> 001 : 0010-------
00382> rf solich€Èti site and 5W Pond hydlog¡aph
003 3l>
003E4> I DES¡GN STNDffYD I Àreå (hâ)- 11.33
00385> | 05r2104 DT- 5.00 I lotal Iñp(t)E 30.00
00386> ------------

LengÈh

IIPERV¡OUS
3.40

,80
2,OO

21 4.83
.013

uåx.ef f . Inten. (m/hr) -
ov€r (min)

storage coeff. (dn)-
Unlt Hyd. Îp€ak (dn)*
Unit Hyd. p6aÌ (cn!)=

Pw FLot (cns)=
llME 1o PN thrs)-
RUNOFF VOLWE (M}-
ÎoT& MrNFÈf, (m)-

r65.51
5.00
3. 11
5.00

-21

Di¡. conn.{ll- 20.00

0038?>
00388>
00389>
00390>
00391>
00392>
00393>
00394>
00395>
00396>
00397>
00398>
00399>
00400>
00401>
00402>
00403>
0040{>
00405 >

(hå)=

(t)-
{n) "

PERVIOUS {i)
7.93
1.50
2.OO

{0.00
.250

.00
,10 {ii)
.00
.08

41
15
13
15

RUNOrF COEFFICIENT . .99 .38
*¡ WNING:5torag6 coefflci6nt i! snatle¡ thån DT!

,94

(iil

.91
8,00

90,72
9L,52

.62
4.23

35.01
9t.52

rTolÈs¡
1.152 {iii)
0,000

46.161
91,519

,s04

C.Í, Cxozlet & Astoctat.s Inc

PW FLOW {cr!}"
îIüE TO PK {hrs)=
RúIOFF VOim (m) -
ToTE m¡Nr&L (m) "
¡UNOTF COEFFICIBNf

.036 (t)
8.500

24.113
91 .519

.210

Page 7

004 06>
00{07>
00108>
00409>
00410>
004 I 1>
00412>
00413>

use a small€r DT o! a la¡g€! ar€å.

(i) CN PRæEÞURE SELECÎ¿D FOR PBRV¡OUS LOSSES:
cNr - 61.0 Ia . Dep. stolaqe (Èowe)

(ii) ÎIMB SÎEP iDT) SHOUúD BE SWLER OR EQÛ&
TN lHE SÎOUGE COEFFICIENT.

(i11) PW FLOW ÞES NOl INCTUDE NÊFLOW IF NY

00416>
00{1?>
00418>
00419>
00420>
00421>
o0422>
00{21>
00424>
00425>
oo426>
00421>
00428>
00429>
00{30>
00431>
00432>
004 33>
00434>
00435>
00436>
00431>
00 {38>
o0{39>
004 { 0>
004 { 1>
oo44z>
00443>
00444>
00445>
00446>
004 47>
004 { 8>
00449>
004 50>
00451>
004 52>
00{53>
0045{>
004 55>
00{56>
00457>
00 458>
00459>

ROUTE RESBRVOIR
rN>05: (2104 )

oUT<02: (002r0{)

Rèquest6d ¡outing tin€ lt€p . 5.0 min.

-=È-ErF.- oUTLFOW STOMGE TÆlE ¡¡ã=Éã¡-È
OUÎELOW STOMGE I OUTFúOW STOMGE

(6s) (hÀ,n. ) I {cm) {ha.m, }
i000 .0000E+00 I .025 .2800s+00
.018 .12{58+00 I .480 .46008+00

&EÀ QPK TPN i.V.
ihå) (cms) (h¡s) {m}

11.33 1.152 8.000 46.t61
11.33 .103 9.911 46.761

INFTOW >05:
oÛTFLOW<02:

12104 |
{ 002 104 )

PW FLOW REDUCTION
ÎITE SNIfT OT IN FLOT
WIffi sTOùGE ÛSÈD

taout/Ainl (t)-
{nin) -

8,926
r 15 .00

31088+00

CÆIA NÀSHYD
01:2106 DT= 5.00

1.51 cuÌve NNer
5.000 I o! Lin€å! Res

.590

001:
*l Uncont¡olled D¡åinåq€ tu.å Íncluding solichetti open spåc€ ånd cT

ÂOUTING RESULTS

unit Hyd Op€âk

- u.H. Îp

(hå)

(hrs)

098

{cN) -54 ' 00
' (N)- 3.00

TIEM R.V. DWF

{hrs) (ml {cm)
9.92 46.\1 .000
4.13 24.1r .000

PN FIOW
TIME TO ÞN
RUNOFF VOLWE
IOTE MINFNL

.038 (i)
8.?50

24.1!3
91.519

.210

{hrs}

ñNOFF COEFFICIENT

{iI PW FLOA DOES NOT INCLUDE BÀSEAIOq IF NY

QPEM OUlLEl B
¡01 02:002104

{ID2 0l:2106
11.33 .103
1.51 .038

5W 06:04060? 12.84 .121 9,61 43.64 .000

NOTE: Pry FLOSS M NOl IXCLÛDÈ BÀSEFiO9S ¡8 NY.

00460>
00461>
o0462>
004 63>
00464>
00465>
00466>
0o461>
00468>
00469>

001 :0014 --

RoUiE cNNEi I Routing timê sÈep (dh) = 5.00
IN> 06:0{060? I {ñe! of SBGúENTS ' 3

OUT< 10:2304 | slopes (g), CNNEL- .50 FLOoDÞhIN- .50
00470> -------------------- LENGTH - 520.00
00{7 1>
00412> <------ DÀTÀ FOR SECTTON I 2.0) ------>
00473> Distance Elevátion Manning
00414> .00 10.00 .0600
00475> 10.00 9.80 ,0600 /.0350
00475> 10.80 9.30 .0350
00417> 12.50 9.30 .0350
00{78> 13.00 10.30 .0350 /.0600
00479> 16.00 10.30 .0600
00460>
0040 1>
004€ 2>
0048 3>
00484>
00{ I 5>
00{ I 6>
004 87>
004 I 8>
004 I 9>
00490>
004 91 >
00492>
00{93>
004 9{>
00495>
00496>
00497>
00{98>
00499>
00500>
00501>
00502>
00503>
005 04 >
00505>
00505>
00507>
00508>
00509>
005 10>
005 11>
005 12>
005 13>
005 1{ >
005 I 5>
00516>
00517>
005 1 8>
00519>
00520>
0052 1>
o0522>
00523>
0052{>
00525>
00525>
0o527>
00528>
00529>
00530>
0051 1>
00532>
005 33>
00534 >
00535>
00536>
0053?>
00538>
00539>
005{0>

2228+00
906E+00
20ôE+01
3?88+01
602E+01
8848+01
l23E+02
l63E+02

.013

.042

.082

.113

.193

.262

.339

.519
,621
.731
.850
.916

DEPTH E¡EV(n) (m)
.036 9,336
.0?1 9.37r
,rot 9.40?
.143 9.443
,t19 9.419
.2!4 9.514
.2SO 9,550
.286 9.586

.2!3

.331

.424

.503
,312
.635
,691
.14 4

.?93
,838
.8 81
.922
.961
,998

1.021
1.003

.962

.919

.879

{nin)
¡0.61 .008

.024

.045

.012

. toz

. r36

. l?3

.2\3

.255
,299
,346
.395
.q46
.499
.552
.542
.59?
. 506
.615

2l
{5
24
15
66

65
94

26.
20.
11.
t5.
r3.
!2.
1t.
10..321

.393

.429

.464

.500

.540

.580
,620
,660
.700

9.62L
9.657
9.693
9.729
9,1 64
9.800
9.840
9.88 0
9,920
9.960

10.000

.29?E+03

.3{ 1E+03

.3858+03

.4328+03

.4?98+03

.5208+03
,5798+03
,6518+03
,1118+03
.9398+03
,1148+0{
. l39E+0{

2tIE+OZ
2658+02
326ø+02
3958+02
1128+02
556E+02
6A2Ê+02
8678+02
7L2E+03
1{5E+03
l8?E+03

1. 111
1,292
1.498
1. ?30
2,020
2,349

10.3{
9.83
9.40
9 .02
8.68
8.4?
8,64
9,00
9,44
9.8 5

X-VOLWE- lotôl X-Section volue ov6! 91v6n CruNEL LENGIH åt specified DEPTH.
s-vo!W8= volwô thÀt can be stored in ch¡nnêl åt specifiêd ElEvÀTtoN.

(hå)
12,44

NEÀ

12.A4

<---- hydÌoq¡åph
QÞN fPM

.12t 9.61

.118 9.92

<-pipe / chånnel->
W DEPTH W V8ú

{m) {ñ/!)
-134 .481
.132 ,415

3.644
3.644

INrLOW : rÞ= 6:04060?
OUTFLOW: ID=10:2304

001 ¡ 0015-----

I ÐD HYD (2401 ) I ID: NHYD Nh
{ha)

2 5?.30
!2. a4

QPW

2.303
. 118

TPN
(h!s)
r3. ?5 40.59

41,64

DWF

.000
,000

ID¡ 0?:010203
+ID2 l0:2304

sW 09r2401 210.14 2.358 13.6? 40.73

NOIE: PEM FLOûs Do Noî ¡NCIUDE rcE¡lo9s IF Nt. ôs\ t*€T' {.-
,000

I cÆIA NNffYD I À¡€a
| 08:2105 DT- 5,00 I Ia

!. H.

{hà} *

Îp(h!s)=

1.16 cu¡vê Nñer (cN)-54.00
5.000 i of linôaE Aes, {N}- 3.00

.430

Uhit flyd Qpeak (chr). .103

ôvTrÈ T- *



(C:\, . ,25vr.out) C.î. CÍozla¡ e .eacociet s I,,c.

005{l>
00542>
005{3>
00544>

(i) PW ELOW DOES NOT ¡NCIUDE BÆEFLOg IT NY.

00545>

OO5'8> WNINGS / ERRORS / NOlÈS
00549>
00550>
00551>
00552>
00553>
0055{>
00555>
00556>

001:0010 DESIGN sTNDtrrD*+* wmNrtrGr stolag€ co€ffici€nt is snåIÌê¡ th¡n Dt!
us€ ô snâllêr Dr or a largê¡ ar.â.

sinulåltôn ênded oh 2004-05-10 åt 1?:09:20

C,r, Ctozicr & Aaaocj-¿t s l,.a. P¿ge 2



lC;\...700vx.out) C.Í. Croziar & Aasôcl-eXes I!,c

00001>
00002>
00003>
0000 { >
00005>
0000 6>
00007>
00008>
00009>
00010>
000 I 1>
00012>
000 t3>
00014>
00015>
00016>
00017>
00018>
000 1 9>
00020>
0002 t>
ooo22>
00023>
00024>
00025 >
00026>
ooo21>
00028>
0002 9>
00030>
00031>
00032 >
00033>
00034>
00035>
o0036>
00037>
00038>
o0039>
00040>
00041>
ooo42>
0004 3>
0004 4>
0004 5>
00046>
0004 7>
00048>
00049>
o0050>
0005 1>
o0052>
00053>
00054>
0005 5>
0005 6>
00057 >

sss55

ssSss
0pw ww
ÍgE tMt
ww u ù
ww x I

ts
H

IT

YYMüæO
Yl ww o o
Y MUÍ O O
YüMOO
YüMOOO

999
9
9

9999
9
9

999

999

HHHffi
99
9 9 ver. {,02

9999 JuÌy 1999
9 =Èã=r--È*

9 9 I 3?37016
999 --qÉ¡="--stôlnwater Managenènt HYdrologic lodê1

swwo-99
*rr:rr À singlè €v6nr and contlnuous

basêd on the p¡inciple! of
OTTHWO-83 and

*lrrlrr Dist¡iburêd by. J.F. sabourin ånd Àssodiâte3
ottåwå, ont¿¡ior 16131 121'
Gatineau, au€becr (819) 241-
E-Mailr sdFoßjf3å,com

+++++++ Llc€nsêd use¡: C.f. Clozier & Àssociåtes hc.
sERrNl:3737016

++++++ PROGW &mY DIMENSTONS ++++++
laximm vå]uê tor ID nd€rs : 10

üax. nder of flo! points
l5 000
15000

D

' DÀAE: 200¡-05-10 rrME: 16:{5¡39 RUN COUNTER: 000079

I Input f ilenãme: c: \TEIP\soRIcH-1\QUNI?-1\100y!.DÀTa output filene€: c:\lEMP\soRlcH-I\QUNIT-t\100yr,out
' slffary fil€nañ6: c:\TEHP\soÂIcH-l\QUN¡T-l\100yr,sm
' User coMents:

001

rj
rI
+I

:0001---- ---- ----- - ...,....,,..,....;;-:;:-;:;;;;;;.;;:;:;;;;::;;,;;;;.,,..,"
projèct Nase ¡ SOR¡CHEITI POSI-DEVSLOP{ENT 100 YEÆ 24 HOUR cHIcÀGo SToN
Details : sw Þond fo! Quålity and Qu¿ntìtv cont¡ol
o!19inal Datê | lO-24-2002 {Bu¡nside)
R€vised : May 2004 (CF Crozie¡ & À3sociåt€s Inc)

: chlis cloziêr, P,Eng.

00059> | srNt I

00060> -----
ProjecÈ dir. : c:UEMP\SoRICH-t\OUNIT'1\
Rainfall di!. : c:\rsMP\soRrcfl-l\ouNrl-1\

00061> TZERo = .00 hls on 0
00062> üETouT= 2 (ôutput = tETRIc)
00063> NRUN - 001
00064> NsToM= 0

00065>
00067>
000 58 >
00069>
000r0>
00071>
ooo12>
000?3>
00074>
00075>
00076>
0007?>
00078>
00079>
00080>
00081>
00082>
00083>
00084>
00085>
00086>
00087>
0008 8>
00089>
00090>
00091>
00092>
000 93 >
00094>
00095>
00096>
00097>
00098>
00099>
00100>
00101>
00102>
00103>
00 104>
00105>
00106>
0010?>
00108>
00109>
00110>
00111>
00112>
00113>
o0l1 4>
00 1 15>
00116>
001 17>
001 r ¡>
001 I 9>
001¿0>
00121>
oot22>
00123>
00 12 4>
00 r2 5>
00126>
o0721>
0012 0>
ooIz9>
00 1 30>
o0l3t>
00 132>
00 133>
0013 4 >
00135>

TIME

5.
10.
15.
30.
60.

120.
360.
720.

1{40.

ENTERED

215.00
1{5.00
125.00
82.00
56.00
34.00
16,00
8,00
{,50

COIPUTID

198.2 9
t5 5. 10
l2 8. 53
I6.96
54.94
33.20
14.25
8.24
4 .14

gIN

2.995
2.944
2.894
2.846
2.799
2.754
2.171
2 .669
2,628
2.589
2.551
2.515
2.419
2,145
2,412
2,319
2 ,349
2.3t7
2.29ø

2.231
2.204
2.111
2. 151
2.t25
2,to2
2.014
2.055
2 .032
2,0r0
1.988
!.967
7.947
r.926
1.90?
1.887
1.869
1.850
1,832
1.815
\.791
1.781
!.164

00t:0002-.-

I CHICÀ@ STORM I

I Proral=l13.71 m I

¡Dn culve Paran€t€rs: À-1660.510
BÈ 9.O12
c= .805

usedln: INTENSITY= À/ (t+Bl^c

stom tine stêp
Iihe to Pêak !åtio =

24.0O
5,00

.13

the coRREhlIoN co€fficisnt is = .9988667

UIN

956
955
973
942
991
000
009
0r9
029
019
049
059
0?0
080
091
101
11{
r26
138
151
164
!11
190

.241

.263

.214

.294

.311

.32I

.346

.364

.383
,402
,422
.442
.464
,485
.508

.556

33
42
50
58
61

83
92
00
08
t7
25
33
42
50
58

TIME

6.08
6.17
6.25
6,13
5.42
6.5 0
6.5 8
6.61
6.15
6.83
6,92
1.00
1.08
1.tl
1 ,25
7.33
1 ,42
1.50
?,58
1 .61
1.13
7.83
1 .92
8.00
8.08
8.17
a.25
8.33

MIN TIME

12.08
12,17
12.25

lz.42
12.50
12 .58
t2,61
t2.15
12.83
12.92
11,00
13.08
13.11
13.25
13.33
13.42
13,50
13.5€

T¡üE NIN

1.189
1.380
1.3?0
1.361
L.352
1.343
1.334
1.325
1 ,31?
1,308
1,300

.58
,61
,15
.83
,92

1.00
1.08
1. t7
1.25

193
321
{61
615
?85
914
185
422
691
999
354
710
264
859

,08
,17
.25
.33
.42
.50
,58
.61
.15
.83
,92
,00
.0ð
.17
.25
.33

20,33
20.42
20, s0
20,58
20 ,61
20.75
20.83
20.92
21.00
21 .08
27.t7
21.25
21,33
2t,42
21,50
21,58

,61
,15
.83

,00
,08
.17
.25
.33
.42
.50
.58
,61
.15
,83
,92
.00
.08
.t1
.25
,ll
,42
,50
.58

.50

.58

,83
.92
,o0

2.08
2. !7

\9.42
19,50
19.58
19.61
19.75
19.83
19.92
20.00
20.08
20.11
20.25

.204

?.591
8. 515
9.718

11.349
13.684
L1 .296
23.518
36,944
8 1 ,035

t98.294
101.853

60. 3 13
42.005
31,970
25.723
2r.495
18.459
1 6. 180
14.{10
t2.991
11.84{
10.8I6
10.0??

.292

.284

.216

.268

.260

.253
,245
.238
,230

,216
,209
.202
. 195
,188
. t8l
.175
,168
,162
.155
.149
.143
.137
.131
,125

1.218
L?32

.25

,50
.58
.67
,?5
,81
.92
.00

9.08
9. 11

9.33
9.AZ
9.50
9.58

9,386
8,788
4,266
7,80ó
1 .391
1.032

C.Í. CEozíaÍ t Assoclatea X,.c

1. 119
1, 113
1, 107
1. 101
1.096
1,090
1.08{

Page 0

00136>
0013?>
00 13 8>
00139>
00140>
00141>
0014 2 >
00143>
001{4>
00145>
0014 6>
001 47>
00148>
00149>
00150>
00151>
00152>
00 1 53>
00154>
00 155>
00156>
00 157>
00 158>
00159>
00160>
00 I 6t>
00162>
00163>

5.08
5.1?
5.2 5
5.33
5.42
5.5 0
5,58
5 ,61
5.75

5 .92
6.00

16.00
16.08
16.11
16.25
16.33
76.42
16.50
16.5 E

16.61
16.75
16.83
16,92
17.00
17.08
\1.L1
t1 .25
17.33
t1.42
17.50
1?.58
t1 .61
1?.?5
17.83
11.92
18.00

1.748
1.73 2
1.176
I .701
1.686
7.612
r.651
1.643

1.482
1.4f1
1.460
1.449
1.439
1,429
t. 418
1.408
1.3q9

704
401
137
891
665
451
266
088
923
169
625
491
365
246
135
o29
929
835
146
660
580
502
429
359
292
224
166
107
051

9.61
9.75
9.83
9 ,92

10.00
10.08
10. 1?
10.25
10,33
10.42
10 .50
10.58
t0.67
10.?5
r 0.83
10.92
1r.00
11.08
11. 1?
11.25
11.33
7r.42
11.50
11.5I
11. 6?
11.75
11.8 3
\1,92
12 -OO

1.58t
1,607
r.634
t.662
t.692
t,722
\.154
t.1a1
r.a2t
1.857
1.895
1.934
1.975
2.01E
2 ,064
2, 111
2,\62
2,275
2,210
2. ll0
2,392
2,459
2.530
2,606
2,646
2,713
2,466
2 ,961
3,0t5

3.6?
3.?5
3.83
3,92
4.00
4.08
4, 11
4.25
{.33
4,42
4.50
{.58
4 ,61
4,75
4 .83
4 ,92
5.00

15.61
15.75
15.83
15.92

21.61 1.0?9
21.?5 7.074
21.83 1.068
21,92 1.061
22.00 1.058
22.Oø 1.053
22,\1 1.04?
22.25 1.042
22.33 1.037
22.42 1.032
22.50 r.021
22,58 1.023
22.61 1.018
22.15 1.013
22.43 1.008
22.92 1.004
23.00 .999
23.08 .995
23.11 .990
23.25 .986
23.33 .981
23.42 .917
23.50 .912
23.58 .968
23.67 .964
23.15 .960
23.43 .956
23.92 .95r
24 .00 .947

66
64
o1
69
43
23
o1
94
83
14
66
59
53
40
{3
39
{1
41

.629
,616
.603
.589
.5 77
.564
.552
.540
.528
. 516
.5 04
. 493

00164>
0016s>
00166>
00167> 001 | 0003----

00169> | c&¡B NNHYD I

001?0> I 01:2101 0T= 5.00 ¡

001?1> - ---------- U.n.1p(hrs)=
00 172>
001?3>
00 r?4 >
00 1?5>
00176>
0017?>
00 17 8>

PEM rLoW (cru)=
îIüE To PW (hr!)=
RÛNOfF VOLWE (m)=
loT& MlNr&l iM)=
RUXOFA COEEUCIÈNT

3.063 ii)
73.661
58.313
r3. ?07

.513

221.10 curvê Ndê¡ {cN)=73.00
5.000 * of Lin€år R€s. (N)- 3.00
4 .570

00180>
00 18 1>
00182>
00183>
001t4>
oo1a5>

unit Eyd QÞê¿k (cms)= 1.853

ii) PK FúOg DOE5 NOl INCLUDE ffiElIOq IF NY

001:000{ -'
00186>
0018?>
00188>
00189>
00190>
00 191>
00r92>
00193>
00194>
00195>
00196>
00197>
00198>
00199>
00200>
0020 1>
00202>
00201>
00204>
00205>
00206>
00207>
00208>
00209>
00210>
00211>
oo2t2>
00213>
00214>
002 l5>
oo2l6>
oo2t1>
002 I 0>
002 1 9>
oo220>
0o227>
oo222>
0o223>
0o224>
0o225>
oo226>
oo221>
oo228>
oo229>
00210>
0023 1 >
00232>
00233>
00234>
00235>
00236>
00231>
00238>
00239>
00240>
002{ 1>
0o242>
002 43>
0o244>
002 45>
0o246>
o0241>
00248>
002 4 9>
00250>
00251>
00252>
00253>
00254>
0025 5>
00255>
00257>
002 5 8>
00259>
00260>
00261>
oo262>
00263>
00264>
00265>
00266>
0o267>
00268>
00269>
00270>

DEPTH ELEV X-VOIW8 S-VOLWE FIOq UlE 1nÀv_ltME

Routing tine step (nin) = 5.00
Nú€¡ of SEGUENIS = 3
slop€s (t), CNNEL=5.00 rlooDPnlN=s.00

&ENCîH = 530.00 (n)

ÐÀTA rOR SECIION ( 1.0) ------>
Elevåtion lanninq

20.00 ,0600
¡9,?0 .0600 / .0350 lðin channol
18.30 ,0150 Mâin ch¿nnel
18.10 .0350 Uein chánn€1
19.?0 .0350 / .0600 ü¿in Channol
20.00 .0600

J ROUTE CNNEL
I ¡N> 01:2101
I ouT< 02:2301

(n)
.088
' 1?5
,26)
.350
. {38
.525
,613
.?00
.?88
.8 75
,963

1.050
1. r38
1.225
1.313
1,400
1.500
1.600
1. r00

18.563
18. 650
18.738
I 8. 825
1 8. 913
19,000
19,088
19.1?5
79.263
19.350
19.438
19.5 25
t 9. 613
1 9, ?00
19.800
19.900
2 0.000

.6398+03

.8?68+03

.1138+04
, l39E+04
.1658+04
.1958+04
.2258+04
,2568+04
,2S8E+04
.32tÈ+04
.3568+04
.3928+04
.429È+04
,461Ê+04
.510E+04
,621Ê+04
. ?608+04

3t7E+01
s79E+01
9l0E+01
¡37E+02
1928+02
2578+02
3348+02
4228+02
5238+02
631È+02
1648+02
9068+02
l06E+03
1238+03
r50E+03
1898+03
24{E+03

,00
10. 00
12,10
16, 30
18.40
28.40

lm) (cu,m. ) (cu.n. ) lcrc)
18.38? .2018+03 ,132Er00 ,464
18.{?5 .{l{E+01 ,1378+01 t.481

7.21
tñ2 / 3l

_ 10?

2,924
{,164
6.968
9.521

12.431
15. ó96

.332

.631
1.008
1.435
1.910
2,430
2.990
3.58?
4.220
4.886
5.58{
6.372
7,069
1,A54
a.661
9.563

10. 0 17
10. 21{

895
4ZA
881
279
638
961
27t
555
823
076
318
549
770
944
191
375
261
008

I 9.304
23.263
21.575
32.245
31.214
42.614
48.451
5{.601
63.?09
? 4 .084
46. 162

4.
3.
l.
2.
2,
2,
2.
l.
L
1.
1.
1.
1.
1.
1.
l.
L
1.

x-volwE- Tota] x-section volwe ove¡ giv€n CNNEI úENGTE àt sp€clfied DEPTa.
s-voLWE- volme thât cân bê 5to.êd in châmêl at specified Ê!DVÀTIoN.

<---- hyd¡og!âph ----> <-pipe / chamel->
Nh QPW ÎPEM R.V, W D8PII W VEL
(ha) {ch!) (hrs) {m) (n) {n/sl

INrlow: tD= t:2101 22t.10 3.063 13.67 58.313 ,269 2,457
Où!rlo0: ¡D= 2:2301 221.70 3.062 13.6? 58.313 .268 2.450

I ROUTE CNN&L I

I IN> 02:2301 I

¡ ouT< 03:2302 I

Routinq tim6 stêp (min) - 5.00
!trer of s8GüENrs = 3
slopes (i) , C¡INEL- .50 ÍúooDPUIN=

LEN6ÎH = 520.00 (n)

<-'---- DÀTÀ fOR SECIrON (

Distanc6 Elovåtion

50

10.00
9.80
9.30
9.30

10.30
10.30

'00
10.00
10.80
12.50
13.00
16.00

2.0) ------>
.0500

0600 / .0350
.035 0 Main chånnel
.0350 Mãih chånnêl

0350 / .0600 Uain chånnet
,0600

TRAVFT. îrME fÀBLE -------------
OEPTH EÉEV X-VOúWE S.VOLWE FIOfl MlE VEIOCITY TBV.TIXE D X V

lcn!) (n/sJ
,013 ,2r3
.042 .331
.082 .424
.133 .503
.193 ,512
.262 .635
.339 .691
.425 .144
.519 .193
.62r .838
.731 .881
.850 .922
,916 .961

1,111 .998
t.292 1.023
1,498 1.001
1,738 ,962
2.020 .919

(n)
036
0?1
107
143
r79
214
250
246
321
357
393
429
464
500
540
580
620
650

(n)
9.336
9.377
9,407
9,{{3
9.419
9.514
9.5 50
9.586
9,62t
9. 657
9.693
9.129
9.1 64
9.800
9.8{0
9,880
9.920
9.960

323È+02
6598+O2
1018+03
1378+03
l?58+03
2 158+03
2558+03
2978+03
341¿+03
3858+03
432E+03
4?98+03
5 288+01
5798+03
6578+03
7178+O)
9398+03
114E+04

,2228+OO
.906E+00
.208E+01
.3?88+01
,6028+01
,88{E+01
.1238+02
.163E+02
.2r78+02
.2658+02
.3268+02
.3958+02
.412È+02
.556E+02
.662Ê+02
.a61E+O?
.112E+03
.1458+03

(nin)
{0.61
26,2!
20.45

62/s)
.008
.024
,045
,07 z
. ro2
.136
.713
.2!3
.255
.299
.34 6
.395
.446
.499
.552
,342
.597
.605

t1.24
15. l5
13. 66
12,54
11,6s
10.94
10.34
9.83
9.40
9. 02
8.68
8.47
8.64
9.00
9.44



(C:\..,700vz.orut) c.E crôzlet & As'oc.iât€s f'îc

oo21r>
00212>
00273>
ooz14>
oo215>
oo21 6>
00211>
oo21 a>
oo21 9>
00280>
0028 l>

r*i ÙNNING' TMVÈL TIME TÆLE

Nh
tha)

INFúoW : ID- 212301 221 19
oUTELow: ID- 312302 221 10

<---- hydlograph ---->
QPK TPEM R.V.
{cms) (h!!) {ml
3.062 13.67 s8-313
3.060 13.83 58.313

<-pipê / chann€I->
W DEPÎH W VEL

(n) (n/s)
. ?00 ,879
.?00 ,879

700 10.000 1398+04 187E+03 2.349 8?9 9.46

S VOLWE- Volqó thaL c¡n be sto!€d in channel åt specifled ELEVÀT¡ON
x-volwE- lotåt X-s€ction volue ow6¡ giw€n CNNEL LENGTH at specifiad DEPTH

oo2a2>
00283>
00284> ----- -.-----
00285> 001:0006----
00286> ------------
00281> I c&lB NÀSHYD I

00288> | 04:2102 Dl= 5.00 I

u.l. TP(h¡3)=

14. t0
5,000

,110
* of Lineå! Res

00
00

(cN)
, {N)

00290>
00291>
00292>
00293>
00294>
002 95 >
00296>
00291 >
00298>
002 99>
00300>
00301>
00302>
00303>
00304>
00305>
00306>
00307>
00308>
00309>
0031 0>
003 I 1>
0031 2 >
003 I 3>
0031 4 >
00315>
0031 6>
003 17>
00318>
0031 9>
0032 0>
0032 r >

00322>
003 2 3>
0032 4 >
0032 5 >
00326>
00321>
0032 E >
0032 9>
00330>
00331>
0033? >
00333>
0033{ >
00335>
00335>
00337>
00338>
00339>
0034 0>
0034 I >
003 4 2>
00343>
00344>
00345>
00345>
0034?>
0014 I >
003 4 9>
0015 0>
00351>
0035 2 >
0035 3>
0035 4 >
0035 5 >
00356>
0035 7>
0035 a>
0035 9>
00360>
00361>
00362>
003 63>
003 64 >
00365>
00366>
0036?>
00368>
00369>
003?0>
00371>
0o312>
00373>
0037 4 >
00375>
0of,76>
003?7>
003?8>
003?9>
00380>
00381>
00382>
0038 3>
0038 4 >
0038 5 >
00386>
00387>
0038 8>
0038 9>
00390>
0039 t >
00392 >
00393>
00394>
00395 >
00396>
00391>
00398>
00399>
00{00>
00401>
00402>
00403>
00404 >
00405>

Unit HYd Qpeåt (cms)=

PN nlos (cms)=
ÎIME To Pffi (hrs)=
RUNOFF VOLWE (m) =
TOÍM MINF&L (M) =
RUNOFF COE!FICIENT

.699

.666 {i)
8.917

53, 03 4

t13,70?

(i) ÞN FLOÍ DOES NOA INCIUDE BÀSEFLOW IF NY

001:0007---- ---
i il;;;*;;;-- r ¡o'ti.q tim€ st€p idn) - 5.oo
I IN> 04:2102 l Nder of SEGUENTS - 3

l::::_9::::1: ___-r sropes ,*,, ïl#ii": i,o.oå"oooTff-"= 'o

<---.-' DÀTÀ FOR SECTION
Distanc6 Elevåtion

.00 10.00
10,00 9.80
10.60 9.30
12,50 9.30
l t. oo 10.30
I 6,00 10.30

( 2.0) ------>

.0600
.0600 / .0350 xain chânnêl

,0350 uain channel
.0350 Íåin channel

.0350 / .0600 üain chåmêI
_0600

------ TMWL Î¡ME TÆLE
FLOS hlE VBLOCITY îÈV.îIHE D X VDEPTH

1n)
,0f6
,071
.107
,143
. l?9
,2t 4

.250

.286

.327

.357

.393

.429
,454
,500
,540
.580
,620
,660
. ?00

EIEV

9.336
9. 371
9. {01
9.443
9.419
9. 514
9.550
9.586
9.62r
9.657
9.691

9,764
9.800
9.840
9.880
9,920
9.960

1 0. 000

X-VOLWE

.323E+02

.6598+02

.1018+03

.1378+03

.1?58+03
,2 158+03
.2558+03
,2978+03
.3418+03
.3858+03
.4329+03
,4?98+03
.528ø+03
.5?98+03
,6578+03
.1118+03
.9398+03

S-VOLWE

,2229+OO
.9068+00
,208E+01
.378E+01
.602E+01
.884E+01
,tz3E+02
. l63E+02
.2LlE+02
.2658+02
.3268+02
.3958+02
.4128+02
.556E+02
.6A28+02
,4618+O2
.112E+01

,311
,424
.503
,512
.635
,691

.793

.838
,881
,922
.961
.990

1.023
1.001

,962

(cns) (m/s) {nin} lñ2/')
.013 .213 40.61 .008

1r4E+04 .1458+03 2.020 .919
1398+04 .1878103 2.349 .879

024
045
012
702
136

2!3
255
299
346
395
446
499
552
542
597
606
615

26.2r
20.45
11.24
15. 15
13. 66
72,54
11. 65
10.94
10.34
9.83
9.{0
9.02
8.68
4.47
a .64
9.00
9.44
9.86

042
082
t33
193
262
339
425
519
62!
731
850
916
111
292
498
138

x-voLWE- Tota¡ X-Section volwe over given CNNEL úENGTH at sPôcified DEPTH
s-voLwE- voìMe that cån be storêd ìn chånnel at specified ÉLEVÀTIoN.

<---- hydloq¡aph ----> <_pipÊ / chann€]->
Nh OPW TPEM R.V' W DEPÎH N VEL
(ha) (cms) (hÈs) (m) (n) (ú/s)

INFlow: ID- 4:2102 14,10 .666 8 92 53.034 ,312 .855
oUrFLow: ID- 5:2¡03 1{,10 .654 9.08 53.034 .366 .849

001 r4008 '-_ _-_----

i-"*;;-i^i;;------i À¡eâ (ha)= 21.50 curve NWer {cN).65.00
I 0612103 D1= 5.00 I Ia (m)= 5.000 t of linear R€5. (N)' 3.00

- u.A. Tp{hrs)= .900

unit Hvd Qpeâk (cns)= .912

PW FLos {cru} =
TIIE To PM {hr!)-
RUNOTF VOLWE IM} =
TOTE M¡NEÉI lM) =
RUNO¡F COE'FICIENl

.813 {i)
9.083

48.140
113. ?0?

,421

l_T:_:l:_i9l:19:I_1
ID1

+\D2
+t D3

ID: NHYD

03t2302
05:2303
O6t2lO3

(i) PEM ElOÍ DOES NOT INCLUDE NEFLOE IF NY

NN QPW ÎPEM R.V.
(ha) {cm) {hrs) (m)

221,10 3.060 13.83 58.31
11.10 .654 9.08 53.03
21.s0 .813 9.08 48.14

DÍF

.000

.000

.000

5W 07:Oto2ol 251.30 3,24i 13.61 51.r1

NOTE: PN FLO{S DO NOl INCúUDE BÀSSFLOWS IP NY.

9!"33i!;;.;;,-;;;; .;;;-;;;;;;;;;"il-''-'----------------
Îolal ¡np(t)=

I DSSIGN 3TSDHYD I

1-!l:1191---ll:-l:99-l

Surfâce keâ
DeP. Storage
Àwerage slopÊ

üannlngs n

IMPERVIOUS
3. {0

.80
2.00

21 4 .83
.013

11.33
30.00 Dir. com. (*)=

PERVIOUS (i)
7 ,93
1.!0
2.00

{0.00
.250

uax. ef f . rnÈ€n. 1m/h¡) -
ove¡ {nin)

sto!âge Coeff. (ß1n)*
unit Hyd. Tp6ak (min)-
UniÈ Hyd. pâak lcm)"

PW FLofl (cn!)=
TIME To PEM (hrs)=
RUNofF VOLWE {M) =
lOTñ MINFEL lM) =
RWOFT COEFFICIANT

.000

20.00

{ha)=

{s)=
(n) =

198.29
5,00
2. 89 (1i)
5.00

.24

53
00
01
00
10

(ii)

?0.
10.
11.
10.

1.11
8.00

112.91
r13.71

rTot&sr
1, 671 (iii)
8.000

62 ,293
113, ?07

.5{8

c.?. cxozter ú Àssoêl¡tos fnc,

,91
8.17

49,64
111 , 71

.44

005 2 6>
00521>
00528 >
00529>
005 30>
005 3 t>
005 32 >
005 33>
005 3 4>
00535 >

00516>
00537>
00538>
00539>
00540>

PN FLow (cns)-
TIüE TO PN {h!5)=
RUNOFF VOLWE IM) =
lOTÙ UINFEL IM) =
RUNOFE COEFFICIENT

r, 16
5.000

.430

Page 7

00406>
00{07>

rr, flMNINç: storagê coefficlênt i5 småller than Dll
use â snalt€r Dr or â larg€! À¡e..

00{09> (i) cN PRoCADURE SEúECtED ¡oR PERVIOUS LOSSEST

00{10> cN} - 51,0 ¡a = D6P. sto¡aSê (&ôve)
OO41I> Iii) ÎIME STEP (DT) SflOUúD BE SWLER OR EQÙN
OO4T2> TN THE STOMGE COEEFICIENI.
OO{13> {iii} PN TúOI DOES NOT INCLUDÉ BNEFLOW I¡ NY.
004r{>
00{r5> ---------------------
00{16> 001r0011----

00 4 18>
00{ 19>
00{20>
00421>
00422>
004 23>
00{2{>
004 25 >
00426>
00421>
004 28 >
004 2 9>
00{ 30>
0013 1>
004 32 >
00433>
00{34>
00435>
00436>
00{37>
00438>
00439>
004 4 0>

I ROUTE RESBRVOIR I

I IN>05: (¿104 ) I

1_::l::1:l:::l:11-,-1

R6quested routinq tlne step - 5.0 nln

ovTrLoq STONGE STOMGE

00008+00
1245E+00

QPN

1. 6t1
{ha)
1.33
1.33

.28008+00.025

¡OUT¡SC RESULTS

,480 .4600È+00

îPEM R.V.
(hËs )
8,000 ,293INrLow >05: (210{ )

oUTFLow<02: (002104) 236 9-t61 292
62
62

(i} PN ErcW DOES NOî ¡NCLUDE MSEFIOW I¡ NY

001:0011-------

004s6> | ÐD HYD {040607) | rD: NHYD NEÀ QPEM TÞEM

PW FLow REDùCTIoN tQout/ainl (l)- 74.129
tIuE sHrFT OF PW FLOW (ñin)= 70.00
WIW SToMGE USED {ha.n. ) =.36368+00

PW FLOÍ (cN) =
llUS AO PW (h!5)=
RÛNOFF VOLWA (M) =
TOIÙ MINFÆL (M) =
RÙNOFF COEFFICIENT

.055
8. ?50

36.352
113.707

.320

ID1 02:002104 11.33
+IDZ 01:2106 1.51

{h!s)
9. \1
6.?5

R.V. DWF

62.29 .000
36.35 .000

rl uncontrolled Drainage À¡eà including sorìchetti open sPacê and Gl

unit syd QpeåÌ (cm)= .09€

I Cd¡B NÀSHYD I

| 01r2106 DT.5.00 I

U.l.Îp(h¡s)=

curve Nñe! {cN)=s4.00
I of Linea! Res. (N) = 3.oo5.000

.590
00442>
004 4 3>
00{44>
004 4 5>
004{6>
00{ 4 7>
004 4 8>
00449>
00450>
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t.O lrqtRooucrroN

CF Crozier & Associates lnc (Crozier) were retained by Sorichetti Development Group lnc ("Developer") to
complete a detailed stormwater management report and detailed design for a stormwater management
(SWM) facility for the proposed Georgian Gten Subdivision in the Town of The Blue Mountains.

The 12.3 ha (30 acre)property is legally described as Padof Lot28, Concession 7, Town of The Btue
Mountains, County of Grey. Located in Camperdown (see Figure 1 ), the property is bounded by privatety
held lands to the west, the Georgian Trail to the north and County Road 40 to the east.

The Plan of Subdivision consists of 39 síngle family lots, 16 town house units, a stormwater management
facility, public open space and future residential areas. The Draft Plan of Subdivision is reflected in Figure 2

This manual has been prepared to provide a detailed summary of the operation and maintenance procedures
and protocols for the SWM facility to assist the future owners of the facility, Town of The Blue Mountains, and
to ensure the long-term successful operation of the facility.

Contained within this manual are a description of the facility (Section 2,0); a discussion of the operation and
maintenance procedures and protocols for the facility (Section 3.0); and a summary of various contact
information (Section 4.0).

2.O Fecll¡tvDEscRrPTroN

The management of stormwater and site drainage for the development must comply with the policies and
standards of various agencies including the Town of The Blue Mountains (TOBM), Ministry of Environment
(MOE), Niagara Escarpment Commission (NEC), and the Grey Sauble Conservation Authority (GSCA). The
Georgian Glen Subdivision incorporates various measures to meet these standards. The primary method is
an "end-of-pipe" stormwater management facility. Given the ultimate receiver of drainage from the subject
lands is Georgian Bay, "enhanced" water quality treatment will be implemented for ihe development. A wet
pond, complete with extended detention, was selected as an appropriate facility.

The wet pond facility is located at the northeast poñion of the subject property. The outfall from the facility will
discharge treated runoff to the open space block to the west. The detailed design of the SWM facility is
shown on the enclosed figure, SWM 1. The landscaping plan for the facility is also included in this manual as
figure LP.1 of 1, prepared by John D. Bell & Associates Ltd.

The internal road network for the development was constructed using a modified urban cross section, based
on the Town of The Blue Mountains standards for urban roadways. The minor and major drainage flow
routes follow the alignment of the roadways, and discharge to the SWM facility. The minor system drainage
network of storm sewer pipes was designed to accommodate peak flows frorn the 5-year return period and
discharge to the SWM facility vía a single outfall. The major system was designed to convey flows greater
lhan the 5-year rêturn per¡od and discharge to the SWM facility via overland ffow routes.

A sediment forebay has been incorporated into the SWM pond immediately downstream of the storm sewer
outlet to allow any suspended solids in the storm runoff to setUe out prior to entering the main treatment area
of the facility.

The outlet control structure has been designed as an 1800 mm diameter manhole. The extended detention is
provided by a 110 mm diameter orifíce connected to a reverse sloping pipe. Higher flows are conveyed to the
control manhole by way of a double ditch inlet catchbasin connected to the manhole by a 450 mm sewer,
Flow is conveyed from the 1800 mm manhole via a 525 mm storm sewer, outlettìng to the open space block.

An emergency spillway has also been provided to safely convey the Timmins Regional storm flow or excess
flows contained in the facílity in the event of a blockage/restriction in the outlet control structure.

C.F, Çrozier & Assoc¡ates lnc
Project No. 101-2501
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Stormwater Management Facility Operatíon & ll/laintenance lUlanuaf
June 2007

Pond Level Elevation Volume

m m3

Base 182.5 0

Permanent Pool 184.0 1,800

Extended Detention 184.5 1,200 (active)

100-Yr 185.2 3,650 (active)

Emergency Spíllway 185.5 4,500 (active)

Top of Berm 186.0 6,000 (active)

The following table provides the various design elements of the facility

TABLË I: of Pond Elements

2.1 Maintenance Enhancements

2.1.1 4ccess

Maintenance access to both inlet and outlet structures of the SWM facility has been provided via a 6 m
access road along the south limit of the pond block. Access to the control manhole can be achieved from the
Emergency Access/Future Extension of Street B.

2.1.2 ÇontrolStructure

The outlet structure has been specifically designed to minimize blockage with the anticipated debris
commonly associated with wetponds (i.e. garbage/vegetation). The orifice plate is easily accessible for
cleaning within the manhole.

2.1.3 Forebay

A sediment forebay has been incorporated into the SWM facility to concentrate sediment deposits in one
location, which will facilitate maintenance operations.

B.O Fecrury OpgRnrroN & MA¡NTENANCË

It is understood that the Town of The Blue Mountains wif I assume responsibility for the operation and
maintenance of the SWM facility 2 years after completion. This will consist of annual debris clean-up, grass
mowing and periodic inspections.

3.1 Maintenance Schedule & Operations

3.1 ,1 lnspections

lnspections are to be conducted by the Developer after every significant storm during the first two
years after construction or up until the end of the warranty period to ensure proper functioning. After
this period inspections should be conducted annually by the Town of The Blue Mountains.

A suggested inspection routine ís listed below, and a typical inspection checklist is provided in Appendix B.

Project No. 10f-2501
lnc.
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Stormwater Management Fac¡llty Operation & Maintenancê Mânual
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TnsLs 2: lnspection Routine for SWM Facility

During these inspections, if an oily sheen or abnormal colouring of the water in the facility is noted it may
indicate that an industrial spill may have occurred. MOE Spilts Action Centre should be contacted
immediately; refer to contact information in Appendix A.

The health of the wetpond also relies on a periodic "turn-over" of water which flushes through the facility as a
result of rainfall/runoff. There may be occasíons, particularly during extended dry spells and/or the initial
development phases of the project, when the wetpond turn-over occurs infrequently. This may resuìt in
discoloration or algae in the permanent pool, however these effects are temporary and self mitigating.

3.1.2 Grass Cutting

Grass should be cut as ¡nfrequently as possible to further enhance water quality and discourage the
formation of habitat for geese, Therefore, grass cutting should be undertaken solely to enhance the
äesthètics of the facilÍty and must comply with local by{aws.

Grass should not be cut to the edge of the permanent pool and cutting should be done parallel to the
shoreline with grass clippings being ejected upland to reduce the potentiaÍ for organic loadings to the pond.
To avoid grass cutting, ground cover such as crown vetch should be employed in lieu of grasses.

3.1.3 Plantings

Aquatic and shoreline fringe zones may require some replanting or enhancement by the Developer
during the warranty period of the SWM facility. The extent of replanting or enhancement required will
be determined during regular inspections and following consultation with landscape architect.

The planting of shoreline or fringe vegetation should be canied out in mid-May to early June afier water levels
from spring runoff have stabilized. The use of biodegradable mesh-like erosion control matting is highly
recommended to establish ground cover. Shrubs and trees can be planted through openings created in the
matting. ln aquatìc fringe/shallow water areas, hand planting of emergent vegetation is recommended.

AeNoRvar- OBSERVATToN INSPECTED
CoMPoNENT MAINTTNANCE REQUIRED

Water level higher than normal > 24
hours after a storm.

Outlet structure
Clear blockage by removing trash and/or
sediment.

Water level lower than the normal
permanent pool elevation.

lnlet structure Clear blockage by removing trash and/or
sediment.

Surrounding vegetation is in poor
condition; lack of aquatic vegetation;
easy access to open water.

Pond vegetation Re-planting in affected areas

Elevated sediment depth in pond Sediment forebay

Using a graduated pole, check depth in
sediment forebay; if sediment depth is
1.3 m, sediment removal is required.
Typically, sediment depths in the forebay
are also monitored annually with removal
after accumulations reach 50% of the total
depth of the forebay. This is likely after 5
to 10 vears of operations.

Project No. 101-2501
Pâge
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Stormwater Management Facility Operâtion & Maintonance Manual
June 2007

3,1.4 Trash Removal

Annual ',spring cleanup" should be conducted to remove accumulated trash from the SWM facility
Further trash removal may be required as determ¡ned by regular inspections.

3.1.5 Sediment Removal and Maintenance

The removal of sediment from the forebay should be conducted when either accumulation reaches
1.3 m above bottom of forebay or every l0 years to ensure optimum functionality of the SWM facility.

Sediment removal should be conducted using typical grading/excavation equipment such as backhoes and
hydraulic dredging.

Samples of all sediment removed from the facility rnust be tested for any hazardous materials to determine
appropriate off-site disposal locations.

The Developer will be required to remove all sediment prior to the Municipality assuming responsibitity of the
SWM facility.

3.2 Safety

The SWM facitity has been designed as a wet pond with a permanent pool depth of 1.5 m, The SWM facility
will have a full perimeter chain link fence installed. Use of shallow slopes (3:1 and 5:1) have been employed
into the design as additional safety measures.

It is also important that suitable signage be erected around the SWM facility, explaining the nature of the
facility and the inherent risks associated with it. A suggested wording is as follows:

WARNING
This stormwater management wetland faclfity receÍves runoff from the subdivision, cleaning the water
and releasing it back to the natural watercourse downstream. lt ls subJect to rapid rise in water levels
and high flow conditions. KEEP OUT/DO NOT ENTER.

Ã,O Con¡r¡cr lNponn¿ntror.¡

A list of agencies and firms involved with this project and possible contact numbers required by the
Town of The Blue Mountains is provided in Appendix A.

J:\101 -Sorichetti\z501 -GeorgianGlen\Reports\GGIenSWMO&MManual_0ô2507.doc

G.F. Grozier & Associates lnc.
Project No. I 01 -2601
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CoNTACT TNFORMATTON FOR AGENC|ES

Agency Gontact lnformation Contact Person

ïown of The Blue Mountains 26 Bridge Street
P.O. Box 310
Thornbury, ON NOH 2P0
Tel: (519) 539-3131 ext 2ô0
Fax: (519) 5S9-3664
Ëmail;
rrusswurm@town.thebluemou ntains.on.ca

Reg Russwurm, MBA, P.Eng
Director of Engineering and
Public Works

Grey Sau ble Conservation
Authority

R.R. #4
#237897 Inglis Falls Road
Owen Sound, ON N4K 5No
Tel: (519) 376-3076 ext.227
Fax: (519) 371-0437
Email: gsca@bmts.com

Douglas Hill, P.Eng
Director of Operations

MOË SpillAction Centre 5775 Yonge Street
5th floor
North York ON M2M 4J1
Toll Free: 1 -800-268.6060
Tel: (416) 325-3000
Fax (416) 325-301 1

C.F, Crozier & Associates
lnc,

110 Pine Street
Collingwood, ON LgY 2Ng
Tel: (705) 446-3s10
Fax: (705) 446-3520
Email: kmorris@cfcrozier.ca

Kevin Morris, P.Eng
Project Engineer

John D. BellAssociates Ltd No. 1207, Line 2 South
RR#3, Box#322
Shanty Bay, ON LOL 2L0
Tel: (705)722-5660
Fax: (705) 722-6278
Email: idbellassociates@roqers.com

John D. Bell,
President

C.F. Crozier & Associates lnc.
ProJect No. 101-2501
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APPENDIX B

Typical lnspection Checklist for SWM Facility
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ProJect No, 1ø1-2501



GËORGIAN GLEN RESIÐENTII\L DEVELOPMENT

STO RMWATER MANAGEMENT FACI LITY I NSPECTIO N CH EC KLIST

lnspection Date: Previous lnspection Date:

lnsoector(s): Contact lnfo

Weather:

Item Description Results Com ments/Recommendations

1 Water Levels

Wetland =
Forebay =

Micropool '

2
lnlet Struclure

(Condition, debris, etc.)

3
Outlet Structure

(Condition, debris, etc.)

4
Forebay

(Sediment Depth)

5 Vegetation

6 Acc€ss Corr¡dor

Other

I Othor

I 0ther
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Site Location Plan

Draft Plan of Subdívision
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Landscaping Plan for SWM Facility
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Draft Plan
of Subdivisio n 42T -2002-006
Part of Lot 28, Concession 7
Town of The Blue Mountains
County of Grey
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Schedule of Land Use

Owner's Authorization
I hereby authollze Malone Glven Parsons Lld. to proparo and
submll thls Drafl Plan of Subdiv¡sion to the Town of Tho Blue Mountalns

SEE ORIGINAL SUBT'ISSIOI,I

osto:

I hereby certify that lhe boundaries oflhe land to b6 subdlv¡ded and
lhelr relatlonehlp to tho adJolnlng propêñlos âre correctly shown on
thie plan.

S u rveyor's Certificate

Ilalo:
sEE ORTG|NAT SUBMTSSTOT'¡

Additional I nformation
As requlred undersecllon 5l(1f ofthe Plannlng Act R.S.O. 1990.
(a)(b[e)(0(g[l}(U.As shown on thb Ptân.
(c)-As ohown on lhis Drafr and Key Plan
(d).Land to be ussd ln accordance with lhe Scheduls ol Land Use

{i)-Soll ¡s Clay Loam.

(h)(k) Municipol services to be provided.

Note; Contours relate lo Canadian Geodolic Datum.
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Draft PIan
of Subdivision 42T-2002-006
Part of Lot 28, Concession 7
Town of The Blue Mountains
County of Grey

LoUBlock Land Use Units Area(ha) Densitv fuohl
1.39 Sinqle Family min.21.3m (70ftl 39 4.43 8.14 uph
1011 Townhouses min.7.6m 16 0.78 18.42 uph
4;¿45 Open Space 4.25
¡16 Storm Water Manaqement 0.60
4749 Future Residential 0.17
50 Future Road 0.10
51 6m Emergency Access 0.02
52-56 0.3m Reserve î.î2

Streels A-B 20m Roads 1784mì 1.47
Total 55 11.84

Schedule of Land Use

Owner's Authorization
I hereby autholfze Malone Given Parsons Ltd. to prepare and
submit this Draft Plan of SuMivlsion lo lhe Town of The Blue Mountains

SEE ORIGINAL SUBMISSION

Date:

Surveyor's Certificate
I hereby certify that the boundarles of the land to be subdivided and
their relationship to the adjolning properties are conec.tly shown on
this plan.

Paul R, Thomsen, O.LS., Collingwood
ZUBEK, EflO ¡ PATIEil LTD., Onrarb L¡nd SudGym
39 Såmlt Rsd, Conngræd, Ontrrlo LgY4ft
Phmo: (705) 4{+4910 Fü: f¡051/||5{86e

SEE ORIGINAL SUBMISSION

Date:

Additional lnformation
As required under section 5f (17) of the Planning Act R.S.O. 1990.
(aX¡XeXtXgXjXlþAs shown on this Plan.
(c)ds shown on this D¡afl and Key Plan
(d)-Land to be used in accordance wiüt the Schedule of Land Use
(i)€oil is Clay Loam.

(h)(k) Municipal services to be provlded.

Note: Gontours relate to Canadian Geodetic Datum.
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