Stormwater Management Pond
Design Brief

Greely Village Centre
- Commercial Phase - Ultimate Conditions -
- City of Ottawa -

December 2008

TFSAine. Ret: 4707

J.F. Sabourin and Associates Inc.
Woarer Resowrces and Environmental Consultants
32 Springbrook Drive

Ollawa (Stcsville), Ontario K25 1139

tel: (613 363884, fax: (A13) §36-0332

woarw jlsa com



J.F. Sabourin and Associates Inc. s
WATER RESOURCES AND ENVIRONMENTAL ~ Qttawa (Sutisville), Ontario 25 (8

CONSULTANTS TEL: (613} 336-34
' FAX: (613) §36-0332

WEB www jlka.com

Stormwater Management Pond Design Brief
Greely Village Centre

Commercial Phase - Ultimate Conditions
- City of Ottawa -

Prepared for:
Atrel Engineering Ltd.

prepared by:

o3

‘ | atpe—

ton P %

e
e T e - ' i
o , Joseée F “Witer Résources Tech.
*‘r_-.':‘.i? _.."'J”-F H""‘c»_‘_" B I‘--.I_
;‘.‘ _i'_:r I-'" l"h '._'_'l“ f...'. .' J l-).
& TR ——— | % “I B ".
5. ) S M
; o ~73 Jean—FmT?;u_i_iSabourin. M.Eng., P.Eng.
K" - l.". d =
Y :::_. ", ¥
TRy *
b
Ve, i o)

Project No. 647-07
December 2008



Client: died Enpineerving Lid Stoemwater Management Mond Deaige Seel
Cirealy Fillaee Conerg - Commercial Fhase - Uiimale Condidions

Stormwater Management Pond Desien Brief
CGereely Village Centre
Commercial Phase - Ultimate Conditions
- City of Ottawa -

Tahle of Contents

1.0 Intecdustion: aad Siucly CIRectives o s e ibimns e i st ime St v s d i e e Mage -1~
20 Backiround Information and Assumptions L0 00, e e Page 2-
20 Design Ohjectives and CrLEED Lo o e e e e e e Page -2-
2.2 Drainage Areas, Time o Peak, UN NMumbers, and Dnperviousness ..o oo oo Page -3-
23 Pond Inlets, Maxinum Operating Level and Pond Outler: o000 000 coioiioniaain coon Page -3-
A Indlewrs ter Pomd - s i e i e e e A LR SR s s e e Padesds
L5 Conluence ol Shields Municipal I]r i '.J.-I”"l S CrOER - s o s i L e e D s Page -4
El P Rl IR s r o b i L e S i S i o R S Page -
2.7 Twin Set of Culverts Under Proposed Strect Lpstream of ede ND oo o oo oo Page-d-
L7 Proposcd Channel, Dovwnserenm of Commercial 3WM Pond 00000 00000000 Gineaaie e Peagess-
an Existing:Drainape Conditions: s bt s S ss bua il S s e snimi s Page-3-
|.0 Future Deainage Conditions ..., Y L R A R R s O e SRR -1 Y
50 Proposecd SV 0N L e e e e e Page -8
3l et e e e R R R A L e B R T R e N P -#-
5.2 Drainuge Area and Design Inflows ..o oo iia e T o T P A R e e Page -#-
R T B ey T TR T T SR A S A R G Pape -#-
54 PondiForehayH S PORdORLl i s o v v tmim s £ 5 i o F s e s o 5 S s i Page -10-
55 Duelet structeres, Operating Pond Levels and Quelet Flows o, 0oL e Page -1 1-
i e D e R Qs e e e R N P e R T R B R e Page -1 3-

List of Fizures:

Fizune 1; Locution:of Subject S o vvie o i on Dodear i e R e R T T R Pape -2-
Figure 1 ExiRbn G il COMOIIONG o o o s i vt st i s S e 0 T - Porcker Insert -
Figure 3 Proposed Ultimate Drainage Conditions - Residential Phase 2 o000 -Pocker [nsert -
Flzure Proposcd Drainage Conditions - Commerctal Phase ... . oo -Pocker [nsert -
Filzume 4h; Proposed Druinage Conditions - Commeraial Phase- Detail o0 o000 o0 0o oo -Powkar [nser -

List of Tahles:

Lable [: Existing Swmmer Peak Design Flows at Shiclds Creek Confluence, at Parloway Road Cubvert and at

the Commeercial SWAM Pond Outlet o e e, Pape -n-
Table 2; Summer Peak Duesign Flows at Inlet & Chtlet it P‘l'upl.'-ku;l '3“ M Pnnn;l :nnl \,umpurlann wf

Pk Flows al the Commercial Pond Outlen, al the Parkwsy Road Culvert amd o the

Shiglds:Cregk Confluence o w8 f i s s s S A e s Fape -7-
[ahlz 3: Summary of SWN Pond Design Inflows, Outtlows, Operating Levels and Yolumes vovi e Mol 3-
Appendices:

Appendiz A Chicago and S5 Type [ Design Sweins

Appendiz B Aoel Engineering Design Drawings

Appendiz © 5WM Pond Sizing and Stage-Storage Curves

Appendiz 0 SWMHY MO Model, Input and Output Files for Existing and Propesed Conditions
Appendiz B S TO Nomowraphs for Existinge and Proposed Culverts

J.F. Sabourin and Associates Inc. AENAis Ret i T
Warer Resowrces and Fovimonmental O onsualtanes December 200k

LR, Cntarin W jsaLcanm Page i



{hiene Awved Enginsering Lid, Starneaater Mavogemen: Pond Devien Svicl

Civeple Villape Cearpr - Commereiol Phase - Climate Conditiang

Stormwater Management Pond Design Brief
Greely Village Centre - Commercial Phase - Ultimate Conditions - City of Ottawa

prepared for Alrel Engineering Ltd.
December 2008

1.0 Introduction and Study Objectives

LI, Sabourin and Associates Inc. (JI'SA) were retained by Atrel Engineering Ltd (AEL) to
assist with the design of the Stormwater Management Pond which will provide quantity and
quality control, for the surface runoft from the proposed development of Greely Village
Centre - Commercial Phase - Ultimate Conditions, The general location of the subject
property is shownin Figure | and is situated between Bank Street and Sales Barn Road, just
south of Parkway Road in the Village of Greely, City of Ottawa. It is noled that the main
objcctive of the proposed SWM Pond is to provide a “Lake™ feature within the development

as in other nearhy subdivisions.

The proposed SWM Pond will service a total drainage area of approximately 16.71 ha
consisting of approximately 16.21 ha tor the Greely Village Centre commercial subdivision,
including 1.57 ha for the pond block and tuture septic beds, and an additional 0,50 ha from
an existing external property localed south-cast of the interscction of Bank Street and

Parkway,

Flows [rom the proposed pond will discharge to a new drainage channel that will be
intercepted by a realigned portion of the McEnvoy Municipal Drain which then flows to the
Shields Municipal Drain along Sales Barn Road until it reaches Shields Creek (see Figure
4a).

The purpose of the present design briefis: 1) to document and evaluate the existing drainage
conditions of the subject site and nearby watercourse, ii) to undertake and the document the
necessary analyses to size the proposed wel pond and conligure the outlet control structure

to provide the required controls, and iii) to document the hydraulic operation ot the pond.

The drainage of the proposed commercial Greely Village Centre development was designed

by AEL.
JF. Sabourin and Associates Ine, TSN Rl (i i
Wanter Besourees gl Ensiommental O cosolionts Trecember 2HIE
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Figure 1: Location of Subject Property

Background Information and Assumptions

Relevant background information and assumptions used in this study / report are provided

below.

Design Objectives and Criteria

Summer design storms: 4 hour Chicago and 24 hour SCS Type 1T distributions for 2 to
100 wear storms (for quantity control) based on the updated City of Ottawa Design
Guideline IDF curves, The summer design storms are provided in Appendix A,
Cuantity control from the proposed SWM pond is to maintain future peak runoff flows.
on the receiving watercourses, to existing levels or lower for the 2 year to 100 year
design storms. Existing and proposed hydrological conditions are deseribed in Sections
3.0 and 4.0 respectively.

Quality control from the proposed SWM pond is to provide 80% long-term suspended
sediment removal, described as “Enhanced™ protection level. Estimated quality pond
volume requirements are provided in Appendix €' along with the stage-storage curves
for the proposed pond cell.

The pond’s extended detention volume {Tor gquality control purposes) is (o he released
over a period ol 24 hours 1o 48 hours,

JF. Sabourin and Associates Inc. SN AR, Bett (164 7o
Woater Hesources and Brvironimental Consuliants December 2008
Ui, Cnlarn weaew | i com

Pape -2-



rH

Clienl; Avved Engincerag Lid il Shesian Hiled

Cirpe Llvineceie Condinions

2k Drainage Areas, Time to Peak, CN Numbers and Imperviousness:

el Plans, Frofiles and Drainage Arvcas as provided by Areel Engineering [ods

< el Stantee Consulting Lol Greely/Shiclds Creck Stormvwater and Disainage Stody™, 2002, + mapss

el MTO Diainage Manual, Chapter 1 Volume 201962

- As per the design details provided by AEL, the total drainage area to the proposed
commercial pond 15 16,71 ha, This area consists ol 8.30 ha ol future commercial
cstablishments (catchment C1 on Figure 4a), 6.34 ha of future recreational and industrial
areas (catchment C2 on Figure 4a), and 0.530 ha from an existing external property
located south-cast of Parkway and Bank Street (catchment EX4 on Figure 4a).

- Asper Stantec, the ON#* values are 75 [or the McEnvoy Branch (headwaters) upstrecam
of Bank Strect and 69 for the remaining arca draining to Shields Creek, Unit hvdrograph
time to peak values for all rural areas were obtained with the Upland Method as per
Stantee. The SWMHY MO model for existing conditions and associated input/output
files are presented in Appendix D,

- Imperviousness ratios, in the SWMHY MO modelling werc estimated from the proposed
runott coetticients on Figure BS using the accepted relabon C =09 * imp + 0.2 * (1 -
imp). For the commercial arca. the XIMP parameter in the SWMHY MO model was set
as equal to the TIMTP value while for the downstream residential areas. the XIMP values
were sel to the TIMP value less 10% to account for the disconnection of roof top
drainage. The SWMHYMO model tor proposed conditions and associated input/output
files are presented in Appendix D.

- The pervious areas within the commercial lots were assigned a CN* of 71 based on the
standard CN values for urban grassed area.

2.3 Pond Inlet, Maximum Operating Level and Pond Outlet:

< el Plans and Profle as provided by Arcel Fagincering L =

- Theinlet to the SWM Pond is a concrete pipe with a diameter of 1050 mm and an invert
elevation set at 86.73 m.

- As per AEL, because the commercial development consist of slab on grade, the
maximum allowable operating pond level was set to 88.00 m which corresponds to the
top of the pond.

- The pond outlet will discharge to a new channel which will be intercepted by the
realigned portion of the McEnvoy Drain which then drains to the Shiclds Municipal
Drain some 770 m downstream. [n order to prevent backtlow from the watercourse
Irom interlering with the pond’s hvdraulies. the pond’s lowest weir outlet has been sct
at an clevation of 87.15 m, 54 cm higher than the channel bottom (B6.61 m) at this
location.

2.4  Inflows to Pond
- Inflows to the proposed SWM pond were simulated using SWMHYMO with various
summer design storms.
- The drainage system for the proposed commercial development will be provided by
means of storm sewers, roadside ditches, erass swales and overland sheet flow . The
various inlet points to the SWM pond are shown in Figure 4b.

JUF. Sabourin and Associates Inc. JES e Rl 06271014
Woater Resources and Eoeirenmental Consuliants Diecerber 20038
Mtwa, 4 Intar wanw lsa.cem
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2.5 Confluence of Shields Municipal Drain with Shields Creck

For existing conditions. as per Stantec’s parameters (with some areas modilied as per
AEL drawings). the flow convevance of Shiclds Municipal Drain at the confluence of
Shields Creek was established for the 4 hour Chicago 2 year to 100 year and the 24 hour
SCS Type 1 design storms. The peak design flows were also determined based on
JFSA's updated SWMHYMO model. This allowed JFSA to obtain the flows at the
Parkway Road culvert, which bounds the drainage outtlow of the Greely Village Centre
development more tightly. The peak How results are presented in Table 1.

For proposed conditions, the future peak desien flows were controlled to existing levels
or lower for the 2 to 100 vear design storms at the conlluence of Shields Creek as per the
stantec report.

As per the Stantec study report, the 100 vear surface water elevation on Shields Creek
at the confluence with the Shiclds Municipal Drain is 84.30 m.

2.6 Parkway Road Culvert

At the time when the present analysis was initiated, the Parkway Road culvert was a
500 mm diameter CSP with an upstream invert elevation of approximately 83.11 m.
The top of the road elevation at this location is approximately 85,15 m. Using the MTO
nomograph (sec Appendix E} the culvert’s conveyance capacity was established for the
maximum upstream water depth (before overtopping the road) at 2.04 m. On this basis.
the maximum culvert capacity is found 1o be 4.4 m*/s based on inlet control with MTO
nomograph Chart D3-10G, (see Appendix E).

Under existing conditions, the 235 vear and 100 year design [lows at the Parkway Road
culvert have been estimated at 4.3 m'/s and 5.7 m'/s respectively.

Under proposed conditions, the level of service provided by the Parkway Road culvert
must be maintained or improved. Based onthe quantity controls being proposed tor both
the residential and commercial areas, the anticipated 25 year and 100 year design {lows
at the Parkway Road culvert have been estimated at 2.9 m’/s and 3.7 m"/s respectively.

2.7 Twin Set of Culverts Under Proposed Street Upstream of Node NI

For proposed conditions, a twin set of 900 mm diameter culverts will be installed under
the proposed street located upstream of Node WO to convey the flows from the
commercial SWM pond and trom the adjacent backyards (see Figure 4a and 4b), The
culverts will be approximately 360 m downstream ol the proposed commercial SWM
pond, and will have upstream and downstream inverts set to 85.71 m 8565 m
respectively.

In order to avoid submergence effiects or hydraulic interference with the proposed 5WM
pond outlet structure and with the pond outflow, the culverts will have sutficient capacity
to convey flows up to the 100 year event.

JLF. Sabourin and Associates lnc. S, Reft (W P-4
Woater Resources and Covirenmertal ©onsullans Dlecember 2005
Citerw, Omlirio wearw jlsu.com
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2.8 Proposed Channel, Downstream of Commercial SWM Pond
- The channel downstream of'the proposed commercial SWM Pond will have a trapezoidal
shape with a 1.0 m bottom width, 4H:1V sidc slopes, and a 0.25% longitudinal slope.
- The invert of the channel at the outlet of proposed commercial SWM Pond is 86.61 m.
- Based on the 100 yr SCS design flow of 1.336 m'/s at the proposed pond outlet, the
normal flow depth at the same location was estimated to be (.54 m (clevation 87.15 m),
which is also the elevation of the lowest pond outlet,

3.0 Existing Drainage Conditions

Existing peak design flows have been estimated at the location of the proposed commercial
pond outlet (Node N-R2A as per Ullimate conditions model - sce Figure 3), at the
confluence of Shields Municipal Drain with Shields Creek and at the Parkway Road culvert
(see Figure 2). Using the summer design storms presented in Appendix A, and based on the
SWMHYMO model presented in Appendix D, Table 1 summarizes the computed design
flows at these locations for both the 4 hr Chicago and 24 hr SCS Type 11 design storms ftor
the 2 vr to 100 yr return periods.

Design peak tlows for the existing conditions at the commercial pond outlet were assessed
with the Ultimate model configuration instead of the Existing model configuration, This 1s
because the existing flows at node N-R2A were reasscssed to obtain more conservative
results in the receiving channel of the commercial pond outlet. The existing model only
accounts for the Mows from the 3.13 ha draining at node N-R2A. while under the Ultimate
conditions, the model accounts for more than 13 ha draining at the same node by including
the area R 1A upstream. By doing this, the flows from catchment R3A and R3B are excluded
and compares favourably to the area drained by the proposed commercial development
totalling 16.71 ha. Therefore the flows in the Ultimate conditions at the N-R2A node drain
nearly the totality of the area to be developed as commereial land use but at the same time.
produces target flows arc more conservative.

The results presented in Table 1 shows that the SCS Type Il design storm generates larger
peak flows than the Chicago 4 hour storm, for all return periods. The results also show that
the flows from the JFSA model generates higher flows than the model previously developed
by Stantec’s,

The tlows determined by the Stantec model were chosen as target design flows as they are
lower and more conscrvative than the updated JI'SA results. Howewver, the higher JESA
SWMHYMO peak flow results were used to insure that the culvert conveyance was not

excecded at the Parkway Road culvert.

J.I. Sabourin and Associates Inc. SN, el G TR
Woater Besources and Environmental Censallents | evember 2008
Uibtawa, Cindari W | Lo

Page -5-



Chiemi Avred Engineecing L Nraeriwsasee M

Coeely Fallgae Comtee - Commercnnd Phase

Table 1: Existing Summer Peale Design [lows ar Shields Creek Conlluence,
at Parkway BEoad Culvert and at the Pond Cuarlet

|| Stantec JFSA Results
Summer Design Storms Results'
fdurlved from City af Oxtawn DE Peak Flows at Shields Creck Pealk Flows at Peak Flows at
Curves) Confluence (m'/s) FParkway Road Pond Outlet
Culvert {node NRZAY
(m¥s) {m’fs)
A4 b= 23 num Stoem 0481 {1,405 0,337 0119
2yr-4hr Tyr-24heSCS | 0875 | 1232 | 0950 [ 1430 | 1016 | 1524 | 0221 | 0345
Chicage Type
Syr-4hr Syr- 24 hr 505 1513 2,031 1.746 2.457 [ .H3H 2575 (3,348 (377
Chivago Type 1l
18 wr -4 he Mryr-24 he 85 | 1,905 | 2,623 2419 3424 2.461 3379 551 (.740
Chivago Type [1
wr-dhr wr-MheSC5 || 2673 | 3426 3323 41604 3591 4,275 0.722 09835
Chicugn Twpe 11
yr-dhe S0yr-24he 5SCS || 3220 | 4,071 3910 4778 4,113 3027 0878 1,171
Chicngn Twpe 11
L0 e - 4 he L0 e - 24 hr 3848 | 4777 | 4.505 5.503 4,719 3.6094 L0408 [.379
Chicago S5 Type 01
July 1%, 1979 5460 6,786 6,204 1.32
Mares: 13 Results oblamed by JFSA using Sttec input data as per Oreely S Shichds Creek Stormwter and Drmiege Sody” reporn

23 Sume Locacion as perd outlet i Ultimate condirions monde! for upaream existing conditions, [oes nal aecount for flows geneeted from
arca B3A and R3B

4.0 Future Drainage Conditions

As with the existing conditions, peak design flows for the proposed final drainage conditions
(scc Figure 4a and 4b) were simulated with the SWMHYMO model presented in Appendix
3. Table 2, summarizes the commercial pond inflows and outflows, the total flows at the
pond outlet . the total flows at the Parkway Road culvert and the total flows at the Shields

Creek conlluence,

All the proposed Nows at the pond outlet, Shield Creek and the Parkway Road culvert are

lower than the existing flows.

The possibility of submergence was assessed and considered to have no impact on the

operation of the pond receiving the drainage from the commercial area. The maximum water

JF. Sabourin and Associates Inc. SEEAing, far ind 7
W aber Resouwrces and Froaronmental Oonsalianes Dreemibier 2008
(e, Clnbario W | Facoim
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level in the channel will not be higher than the weir invert (87.15 m) and will cause no
interference for all Chicago and SCS events. Similarly the twin set of culverts at the
proposed road just upstream of Node N0 were assessed and will not ereate backwater to the

pond outlet,

Table 2: Summer Peak Desipgn Flows at [nlet / Outlet of Proposed WM Pond and
comparisen ol Peak Plows ar Pond Cutlet and at Shields Creek Confluence

T
Summer Design Storms Fond Pond Peak [ Existing Peak Existing || Peak Flows Existing
{derived from City of Inflows || Outffows|l Flows Peak Flows at Feak at Shields Peak Flows
Ottawa IDF Cunr-es] {m’/s) {m'/s) al Flows at Parkway Flows at Creek at Shiclds
Pond Pond Culvert Parkway || Confluence Creck
Outlet Outlet {m"/s) Culvert {m’/5) Confluence
(m'/s) (MNade {mi'/5) as per
RIA) Stantec
(m'fs) {m’/5)
SCENARIO!
4 hie - 25 mum storm L.50s NN Nl nlEw F 0,341 10,537 (1451
T yr -4 hr Chivago 2120 10,207 21% 221 6351 1006 [.737 (1575
3 yr -4 hr Chicago 3AHEE 0328 1), 344 11348 1.141 1.53% 282 [.513
10 wr - 4 b Chicage 3588 444 474 .531 1.575 244l I.731 [
15 vr - 4 hr Chicage 4303 [1.635 0681 0.722 2158 359 2410 1673
30 wr - 4 hr Chicago 4493 0,792 (3,85 LETS 2771 4113 2955 ixm
100 wr - 4 hr Chicage 5565 13,155 1,045 1,044 .08 4714 32R9 3 E48
| o=
2yr - 24 hr 5085 Tvpe || .76} {277 {12494 45 11,954 1.324 | 39 .232
Fyr- 24 hr SC8 Tyoe 1 2441 0444 0479 0,377 l.al? 2.575 [.751 2031
10yt - 24 hre SCS Tvpe I 2913 {1,399 a5 0,744 2137 3.5 2142 2625
23 wr= 24 hr 3C8 Twpe 1 1404 21 R (0,955 2003 4275 R 3426
Ay - 24 hr 505 Tepe 1 3952 | A0 110 1171 3.202 .07 RRIRLY 4071
JOE - 24 he 505 Type 4 450 1.212 .33 1,34 3040 3.0 4.07% 1 4. 777
July 17, 1979 Event a6 | tase | rass | s || ass || eom 1566 | 5460

Mote: 11 Same lecation as pond outler i existing conditions as depected in olimate conditinon model oes net aceouant for flows generated from

sistng ares H3A and RiH,

Both scenarios assessed for the SWM Pond of Phase 2 - Ultimate condition analysis were
reviewed to insure that the residential pond operation was still working with the drainage
modifications caused by the commercial phase of the development. The two SWM Pond
operating Scenarios considered were; Scenario 1 The water levels in the channel at the

outlet of the pond do not interfere with the operation of the pond; Seenario 2: The channel

J.F. Sabourin and Associates [ne. SO ine Rl (647004
Woater Fesmarces and Environmental Uonsultants D gl 2
Ctawea, Dnzarin wwn | Faa e
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water level at the outlet of the pond increases in such a way as to prevent water [rom the
pond to be released until such time that the water level in the pond exceeds the water level
along the channel. For the 100 year event, and under the Scenario 2 conditions, the pond
starts to release when the pond water level exceeds an elevation of 85.36 m (water level in
recciving channel 83,36 m).

Proposed SWM Pond

As previously indicated, the storm water requirements for this site include quality and
quantity controls such as to i) remove B0% of suspended sediments from the locally
collected surface stormwalter runolt, 11) control post-development flows to pre-development

levels for return periods of 2 vears to 100 vears.

A secondary objective of the proposed SWM Pond is to provide a “Lake™ featurc within the
development. Because of this secondary objective, the propose SWM Pond provides
substantially more (9 times) permanent pool volume than required. For this reason, the
proposed SWM pond does not have a conventional configuration, in that it omly has one cell,
which can be considered as a large forehay.

The proposed SWM pond characteristics were defined through iterative hydrologic
modelling and design discussions with AEL. The location of the pond was selected by AEL.

Description of Pond

As shown in the details of the AEL design drawings presented in Appendix B, the proposed
commercial stormwater management [acility will have onc cell; 141 m long by
approximately an average 28 m wide main pond cell, all measured at the bottom elevations,
Designed in accordance with the requirements of the MOEE SWMPD Manual (March

2003}, the pond will have the following components;

1) a large lorebay cell.
i) a water quality outlet control at the end of the pond,
i) aquantity control outlet and overflow structure at the end of the pond.

S

JLF. Sabourin and Associates [ne, E e, o (fid 704
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Bascd on local site conditions, the overall size (length, width, and depth) of the pond was
selected in order to provide the hydraulic charactenistics required to achieve the necessary
control. With respect to the quality storage requirements, the required pond permanent pool
volume was estimated at 2,987 m' and the required extended detention volume was
estimated at 668 m’ (for a total area of 16.71 ha with an imperviousness of 67%. sce
Appendix C tor details). The resulting design, which is discussed in the following sections,
is presented in the AELs design drawings provided in Appendix 3.

Drainage Area and Design Inflows

As per the drawings provided by AEL (Appendix B), the total area which will drain to the
pond during the ultimate is approximately 16.71 ha with a weighted average runoff
coefticient of 0.67 which corresponds to an imperviousness of approximately 67% (based
on the relation C= 0.9 x imp — 0.2 x (1 - imp)).

Using a detailed model of the proposed drainage area (see Figure 4a and 4b), design inflows
to the pond were simulated with the SWMHYMO maodel and the selected summer events.

Appendix D presents the input and output files ol the hydrologic model.

Outflows from the SWM pond will then be conveyved by a new channel to a realigned portion
ofthe McEnvoy Drain which then drains to the Shields Municipal Drain, The pond outflows
will travel approximately 770 m before reaching the Shields Municipal Drain which then

drains to Shields Creek some 1025 m (urther.

A summary ol design peak pond inflows, outflows, operating levels and storage volumes

used are provided in Tables 3 for the Chicago and SCS Type [T design storms,
Pond Inlets

The inlet structure will consist of conerete pipe with a 1050 mm diameter as shown in Figure
4b. The pipe will convey the 3 year minor system runoff from 8.30 ha of commercial urban
development. Flows inexcess of'the 5 year event will be temporarily stored over the parking
lot arcas and will drain to the pond as sheet flow, The maximum ponding depths over the

parking areas will be limited to 0.30 m.

S
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5.4

An additional 6.34 ha of development will drain to the pond through road side ditches, a
swale and as sheet flow, In addition to this. 0.50 ha of existing commercial land will also
drain to the pond. As depicted by the details shown in the AEL drawings (Appendix B), the
invert ol the pipe that drains to the pond will be set at an elevation of 86.73 m, some 0,42 m

below the permanent pool level.
Pond Forebay / Main Pond Cell

As per the AEL drawings, with a permanent pool clevation of 87.15 m, the commercial

SWM pond will cover an approximate area of 10,384 m” (176 m long by 59 m wide).

The side slope of the pond will be 3h: Lv up to clevation 83.95 m and 7h:lv up to 87.15 m,
the permanent pool water level, and 3h:1v above that elevation (see AEL drawings provided

in Appendix B).

Based on a bottom elevation of 82.95 m which will provide an average water depth of 4.20
m. the permanent pool volume in the main pond cell is estimated at 26,882 m®, The total
permanent pool volume in the entire pond 1s nearly 9 times the minimum required volume
of 2,087 m' as per by the MOL SWMPD Manual.

According to the SWMIYMO simulations provided in Appendix D, the maximum pond
outflow during the quality event (25 mm 4 hr Chicago) willbe 0.113 m*/s (see Tahle 3). For
such a flow, the following equation (1) (from the MOE SWMPD Manual) can be used to
confirm that the distance to the pond outlet of 81 m is adequate. (This equation gives a
requited lorebay length of 44 m). This adds to the argument that the pond even without a

torebay is more than adequate to capture and retain the suspended particles.

Dist = \|(rx Op+ Vs) (1)
Where, Dist Farebay length (m)
P - lenath w width ratic ol forcbay, laken az 3036 (141 m = 28 m) for this
Facility
My = sellling velocily (mys). laken as 0.0003 m's
(p = peak discharge 1o pond during design quality storm, taken as 0,113 m'=

For this facilicy
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A check for the length between the pond inlet to the pond outlet can also be made to
ascertain that it is long enough to disperse the velocily jet of the maximum design How (o
the pond to a velocity less than 0.5 m‘s. Using the equation (2). taken from the MOE
SWMPD Manual, with the 5 vear inflow of 1.383 m%s {1,366 m*s from area C1 = (.17 m"'s
from arca EX4 generated by the Chicago design storm, see SWMHY MO mode] of proposed
conditions) and the permancnt pool depth of 4.20 m, the required forebay dispersion length

can be computed to be 5.3 m which is less than the 81 m provided.

Dist = (8x Q)+ (d x V%) @)
Where, Disi - forebay length (m)
] = maximum inflow flow {3 vear), taken as [.383 m"s for this lacility
of depth of permanent pool in orebay, wken as 4.2 m for this facilioy
K, = esired maximum velocity in forebay, taken az 0.3 mé's for this tacility

A guideline for the minimum bottom width of the forebay section of the pond can be
estimated with equation (3) provided below which vields a value of 10 m. The provided

bottom width of the forebay is 28 m, greater than the required minimum,

Width = Dist+ 8 (3
Where, Width = the minimum required forehay bottom width (m)
fisg : the minimum forebay length, taken as 10 m for this facilicy

Fora 100 vear level of 87.76 m the flowing area provided by the pond cross-section s 170
m’ and can accommodate the 100 year Chicago storm inflow of 3.57 m'/s with a velocity of
0,033 mss. This is well below the maximum recommended of (L5 m/s at a forebay berm and

to prevent crosion of the riprap.

5.5  Outlet Structures, Operating Pond Levels and Outlet Flows
The pond outlet structure will consist of four main components; i) a guality controlling outlet
consisting of a rectangular broad crested weir 450 mm wide by 100 mm high with an invert set
to 87.15 m; ii) a quantity controlling rectangular weir, 1.5 m wide by 200 mm high with an
JF, Sabourin and Associates Ine. AESdine Re D64 7o
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invert set at 87.25 m; i) a quantity controlling rectangular weir, 3.0 m wide by (031 m high
with an invert set at 87.45 m; and v) an overflow weir with an invert at 87,76 m to

accommudate the flows in excess of the 100 vear return penod;

In a previous report, for the assessment of residential “Phase 2 Ultimate Development
Conditions™, 1t was recommended that a temporary metal plate be filted and bolted on the side
of the concrete outlet structure of the residential pond (see Figure 3 and Figure B4). The metal
plate was to be modified to have different dimensions for cach phase of development, and for
the Commercial Ultimate Conditions the metal plate was to be removed entirely and rely on the
concrete weir dimensions underlying it. Refer to report entitled: Greely Fillage Centrer Phase
2 - Ultimate Conditions; City of Ottawa, September 20008 for specific dimensions. However,
after the more detailed analysis of the Commercial Development. it was found that the metal
plate, desion for the residential Phase 2, should remain in place under the Commercial

Ultimate Conditions. Reter to Appendix B for additional details.

With the guality control rectangular weir invert elevation of 87.15 m, the active storage
volume in the Commercial SWM pond will have a depth of 100 mm and a corresponding
volume of approximately 1,046 m’. This is more than 1.5 times the minimum required
volume of extended detention of 668 m' (40 m*ha x 16.71 ha). Bascd on the design
characteristics ofthe rectangular weir, it can be estimated that the extended detention volume
would take approximately 37 hours to be release at an average flow rate of 0.008 m'/s. Reter

to Appendix C for details,

Based on the pond’s stage-storage characteristics and the main pond cell outlet stage-
storage-outflow charactenstics, all of which are presented in Appendix C, the SWMHYMO
model was used to simulate the operation of the pond. For the results presented in Appendix
D, Tables 3 summarizes, for the summer Chicago and SCS design storms respectively, the

pond inflows and outflows and the maximum operating water levels and pond volumes.

From the results presented in Table 2, it can be seen that all future design peak flows will
be controlled to less than the corresponding existing levels previously defined by Stantec,
first; at the pond outlet corresponding to node N-R2A in the existing conditions as defined
by the Residential Ultimate condition model, sceond at the Parkway culvert and third; at the

contfluence with Shields Creek,

S
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Table 3: Summary of W Pond Design [nflows, Outflows, Operating Levels and Volumes

Design Storm SWM Pond Peak SWNM Pond Max. Water Level | Max. Pond Volume
Inflows Outflow Reached in SWH Used above
(ms) (m/s) Pond (m) Permanent Pool

{m*)

25 mm -4 hr Chiu;ﬁc] 1,505 1113 BT.35 2131

2w -4 hr Chicage 2120 0,207 8742 2811

Sowr -4 hr Chicago .0z 0328 K730 37

[} ye - 4 he Chicazo 3588 HEEA K7.35 4,325

25 vr - 4 hr Chicaga 4,362 {hids 87061 4,085

30 wr - 4 hr Chivago 4931 792 87,66 5494

100 vr - 4 hr Chicagoe 5,303 HEREIE 5771 1009

| s ————

T yr- 24 he SCS Type Il 1,760 0,277 §7.46 3292

3oyl - 24 hr SC5 Type (I 2441 3444 87.35 4,301

10 vr = 24 he SCS Type (I 2.913 11,394 5761 4,487

25 vr - 24 he SC5 Type I 5,405 0823 §T.67 5584

Flwr- 24 hre 505 Type Ll 3.932 1.0 8771 110

100y - 24 he SCS Type (] I 4.4a0 [.212 7.0 3.0 5

Jube 17, 19749 " 3500 | 336 A7 T.2AT7

From the results presented in Table 3, the simulated maximum pond water level reached
during the 25 mm design storm is 87.35 m, 0.20 m over the permanent pool elevation while

the maximum pond water levels for the 5 yrand 100 yr SCS Type 11 design events are 87.55
m and 87,76 m respectively, well below the maximum allowable operating level of 88,00 m.

The maximum accumulated stormwater volume in the SWM pond for the 100 year SCS

Type [T storm event is 6,645 m’,
6.0 Summary and Conclusions

The general location of the subject property is shown in Figure 1 and is located berween
Bank Strect and Sales Barn Road, just south ol Parkway Road in the village of Greely, City
of Ottawa. The drainage of the subject property, including upstream undeveloped lands, is
conveyed by two unnamed watercourses and the McEnvoy Drain which discharge to Shields
Municipal Drain along Sales Barn Road (from South to North). Shiclds Municipal Drain

J.F. Sabourin and Associates Inc. SEE v, Reil 64704
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crosses through the Parkway Road culvert and then flows to Shields Creek. The total
drainage area at the Parkway Road culvert is approximately 83 ha which increases to
approximately 104 ha some 135 m downstream at the confluence with Shields Creck.

The proposed subdivision was designed by Atrel Engineering Ltd.

The capacily of the existing 1300 mm diamcter culvert under Parkway Road is
approximately 4.4 m’'s with an upstream water level of 2.04 m (clevation 83,15 m) before
overtopping the road. Based on the hydrologic simulations presented in this report, the
existing capacity of the Parkway Road culverl is essentially equivalent to the existing 25
vear design peak flow (4.3 m'/s) as modelled by JFSA at the same location (sce Table 1).

With the development of the Greely Village Centre - Commercial Phase and the proposed
SWM Pond, the design peak flows at the receiving channel al the pond outlet will be
maintained Lo existing conditions or lower. Additionally, the design peak flows at the
Shields Creek confluence will be mamtained to existing conditions or lower, and the

Parkway Road culvert capacity will not be exceeded.

The propoesed SWM Pond has been design to not only provide the necessary quantity control

but also, as an added benefit, for some quality control.

S
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Appendix A

Citw ol (htaan TIF Corves

and Design Sorma

A o, 2 peee Clicase siorm

4 o, 3 vear Chicago storm

A v, P pear Chicago s
4o, 25 vear Chicagn store
e, 30 pewr Chicage stovm

4 hawe, SO0 pear Chicags storm

24 hanr, 2 vear SCS Tipe I storm
2o, 5 vene SO8 Tope I atorm
24 feme, 20 veqr SCS Tpe I storm
b howe, 23 venee SUN Tepe £ storm
24 e 50 vear 5C8 Tepe T stonm
2 G, TN veae SCE Pope I storm
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Commercial Pond Storage Area

Total
Elev, Depth Area Eley. Diff. Yolume Comment
82.05 0.00 3085 85 0 0
83.00 0.05 403278 0.05 200
83.05 010 A0759.86 0.05 403
83.10 15 4127 .11 0.05 G048
83.15 0.20 4174 51 0.05 816
23.20 0.25 4222 06 0.05 1026
83.25 0.30 4269.78 0.05 1238
83.30 0.35 4317 .65 0,05 1453
83.35 0.40 436508 0.05 1670
83.40 0.45 4413 87 0.05 1889
83,45 0.50 446221 0.05 2111
83.50 0.55 4510.72 0.05 2336
83.55 0.80 4550 38 0.05 2562
53.60 0.65 4608149 0.05 2702
53,85 0,70 465717 0.05% 3023
83.70 0,75 4706.30 0.05 3257
83.75 0.80 4755 509 0.05 3494
53,80 0.85 4805.04 005 3733
53.85 0.90 4854 65 .05 3974
83.00 0.95 4904 41 0.05 4218
83.05 1.00 4454 33 0.05 4465
E4.00 1.05 5004 41 0.05 4714
84,05 1.10 5054 .65 0.05 4965
8410 115 5105.04 0.05 5218
I 8415 1.20 515559 0.05 247G
84,20 1.25 520630 0.05 5735
84.25 1.30 5257 .16 0.05 5095
8430 1:35 530819 0.05 G261
8435 1.40 5359 37 0.05 B527
84,40 1.45 541071 0.05 G796
84.45 1.50 546220 0.05 TOGE
8450 1.55 551386 0.05 7343
84 .55 1.680 5565 67 0.05 TE20
84.60 1.65 5617 .64 0.05 78949
Bd B85 1.70 566977 0.05 5181
a4.70 1.75 572205 0.05 8486
84.75 1.80 5774.49 0.05 8754
84 80 1.85 5827.09 0.0% 044
24 85 1.90 873 85 0.05 9338
84 90 1.95 5932 76 0.05 9632
24 .95 2.00 508583 0.05 9830
8500 2.05 6039.06 0.05 10230
85.05 210 G092 45 0.05 10534
85.10 215 6145.99 0.05 10840
2515 2.20 6109 70 0.05 11148
2520 2.25 6253.56 0.05 11460
85.25 2.30 630727 0.05 11774
8530 2.35 6361.75 0.05 12090
8535 2.40 6416.08 0.05 12410
8540 2.45 647057 0.05 12732
8545 2.50 6525.22 0.05 13057
8550 2.585 B580.02 0.05 13384
85.55 260 6634 99 0.05 13715
85 .60 265 GE20,11 .05 14048




Commercial Pond Storage Area

Tatal
Elew, Cepth Area Elev, Diff, Volume Comment
85,65 2.70 674538 0.05 14384
B5.70 2.75 6800.82 0.05 14722
85,75 2.80 G856 41 0.05 15064
8580 2.85 6912.16 0.05 15408
8585 2.90 Goga 07 0.05 15755
85.90 2.9% T024.14 .05 16105
85.05 3.00 T080.38 0.05 16457
26.00 3.05 7207 47 0.05 16815
26.05 310 733545 0.05 17178
8610 315 746435 0.05 17548
86.15 3.20 7594 .15 0.05 17925
86.20 3.25 7724 86 0.05 18308
B6.25 3.30 T856.48 0.05 18697
86,30 3.35 7989.00 0.05 19093
86.35 3.40 8122.43 0.05 19496
86.40 3.45 B256.77 0.05 19906
86,45 3.50 8392." (.05 20322
E6.50 355 8528.16 0.05 20745
86.55 360 866522 0.05 21175
86.60 3.685 280319 0.0s 21611
8665 370 8942 06 0.05 22085
86.70 3.75 9081.84 0.0% 22506
86.75 3.80 922253 0.05 22963
26.80 3.85 936412 .05 23428
8685 3.90 950662 0.05 23900
85.90 3.95 9650.03 .05 24379
8695 4.00 9704 34 0.05 24865
87.00 405 9939 .57 0.05 25358
87.05 410 10085.70 0.05 25859
&7.10 415 10232.73 0.05 26367
87.15 4.20 10380.658 0.05 26882 Permanent
a7.20 425 10459 64 0.05 27403
87.25 4,30 10538.29 0.05 27928
87.30 4,35 10616.63 005 28457
87.35 4 .40 10694 66 0.05 28089
87.40 445 1077238 0.05 29526
87.45 4,50 1084978 0.05 300687
87.50 4.55 10926.87 0.05 30611
A7.55 4 80 1100365 0.05 31159
E7.60 4.65 1108012 0.05 31711
87 .65 4.70 1115627 0.05 32267
a7.70 4.75 1123211 £.05 32827
87.76 4.81 11307 .64 0.06 33503 100 yr
a7.80 4.85 11382.86 0.04 33957
a7 .85 4.90 11457 .77 0.05 34528
87.90 4.95 1153236 (.05 35103
a7.95 5.00 11606.64 0.05 35681
88.00 5.05 11680.61 0,05 J6264
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HYDRAULIC DESIGN OF CULVERTS DESIGHN CHARTS

Culvert capacity at node N3 CHART D5 - 1G
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B inlat b 3 [m B = B
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HYDEAULIZ DESIGN COF CULVERTS DESIGH CHARTS

-os Q10 YRSCE=38m''s
.6 @ 100 YR SCS = 3.7 m'is

225 YRSCS =43 m's

Culvert capacity at Parkway Rd culvert (node N3) CHART D5 - 2C
Q 3
N (/) Him)
= 3.
OD{m) C
— %.00 E
- C02Q10 YR SCS = 2.1 m's
-3.00 o
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L2 00 [

¥
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HYDRAULIC DESIGN OF CULVERTS

Culvert capacity upstream of Node NO

FHA &4 08

METRIC FHA T4 OR[8))
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HW o Hy

2. (m¥s) D D
N 00
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HYDRAULIC DESIGN OF CULVERTS DESIGN CHARTS
Culvert capacity upstream of node NO CHART D5 - 2B
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