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1B} GROUP 30113
REVISION 2

Table 4.4 Summary of Minor System Capture
(SWMHYMO Output 30113-D6.dat/out)

Minto Communities Inc.
AVALON WEST (NEIGHBOURHOOD 5)
STORMWATER MANAGEMENT FACILITY DESIGN

Peak Flow from
Drainage Area Saved Hydrograph
Welahted Flow (I's) Manhole | (SWMHYMO)- 3
Fft'f:. of‘; (XPSWMM | hour Chicago (l/s)
Coefficient Rationat Other ID)
D Area 220 Method 10 Restriction 5 Year' 100
(ha) lls/ha Year 10 (refer to year!
Min Table 4.2)*
Eastern Trunk Storm Sewer
HE3 | 3.61 na 0 0 30
TW3 | 1.49 0.70 0 344.7 0 '\(Ageggf 1015 | 1017
40 | 435 0.76 0 0 6457
MH 607
41 | 283 0.76 0 0 4201 o 419 419
HE2 6.40 n/a 0 0 30
™2 | 266 0.70 0 6655 0 MH 6128
43 | 149 0.62 0 0 1804 (S6128) 965 1002
42 | 108 0.62 0 0 130.8
MH 602
2A | 2.03 0.76 0 0 1726 ) 172 173
N MH 617
24 | 362 0.59 0 0 307.7 . 306 308
MH 103
23 | 316 n/a 0 0 268 2 106 267
21A | 462 059 0 0 392.7
21D | 3.26 0.59 0 0 278.8 VH 102
24 | 8.86 057 0 0 753.1 o 2778 | 2782
55 | 485 0.80 0 0 4123
M 1142 057 0 0 6457
BCB- .
5| 302 0.76 0 717.8 0 MH 100 o
A 595 867
ST | 068 0.70 1296 0 0
51 | 153 0.7 3355 0 0
52 | 3.26 0.68 717.2 0 0 “(/';23(1))1 807 1131
S2 | 036 0.66 792 0 0
50 | 2.21 0.66 486.2 0 0
59 | 2.66 0.71 585.2 0 0 "(":2(2)2)3 797 1123
S3 [ 024 0.68 52.8 0 0
57 | 2.01 0.41 4422 0 0 MH 204
sS4 | 044 0.68 96.8 0 0 (S204) 222 538
50 | 3.86 0.61 849.2 0 0 MH 205
S5 | 062 0.62 136.4 0 0 (S205) 577 985
81 | 227 0.68 499.4 0 0
62 | 11.32 068 | 24803 0 0 MH 206
59 | 4.78 068 | 1051.6 0 0 (S206) 2391 | 4094
S6 | 029 0.62 63.8 0 0
0L | 2.25 0.70 0 534.8 0 EFS 369 535
Western Trunk Storm Sewer
31 | 2.66 059 0 0 3532 236
HET | 3.81 0.07 0 0 220.1
TWT | 1.75 0.70 0 416.0 0 229, 442 | 1767
30 | 9.16 0.68 0 0 778.6
e8] | 0.99 0.76 0 0 T 2179 ] | 237 1033 1474
Qctober|2012 Page 14.
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181 GROUP 30113
REVISION 2

Table Y4 comt-..

Minto Communities [nc.
AVALON WEST (NEIGHBOURHOOD 5)
STORMWATER MANAGEMENT FACILITY DESIGN

Peak Flow from
Drainage Area Saved Hydrograph
Weichted AU Manhole | (SWMHYMO)- 3
Sighte (XPSWMM | hour Chicago (I/s)
Runoff .
Coefficient Rational Otl:ner ID)
D Area 220 Method 10 | Restriction 5 Yeart 100
(ha) l/stha Year 10 (refer to year'
Min Table 4.2)*
MB1 1.35 0.70 0 320.9 0 (8237)
BOS- | 254 0.70 0 603.7 0
70 1.51 0.66 332.2 0 0
71 7.08 0.69 1654.4 0 0 630
78 | 1.05 0.66 231.0 0 0 (S630) U
607
77 0.53 0.65 116.6 0 0 (S607A) 92 167
80 | 0.76 066 | 167.2 0 0 L 128 167
) ' ) (S631A)
73 8.14 0.63 1790.8 0 0 658
81 | 1.01 0.63 222.2 0 0 (S658) 1119 | 2005
659
82 0.93 0.62 204.6 0] 0 (S659) 146 204
MB2 2.45 0.70 0 582.3 0
79 6.08 0.59 1337.6 0 0 690
83 | 0.35 0.62 77.0 0 0 (S690) U e
Area1 | 103.4 n/a Unrestricted
72 2.42 0.68 531.9 0 0
74 6.35 0.66 1397.0 0 0 770
75 | 5.84 044 | 12848 0 0 (S770) 2388 | 4272
60 4.84 0.62 1064.8 0 0
Note: * Refer to Table 4.2 for reference to other restriction rates.
T Results from the 5 and 100 year 3 hour Chicago evaluation from 30113-D6.dat/out as presented in Appendix B.
The inlet control restriction was set to match flow as indicated in Table 4.4. The results of the
SWMHYMO evaluation indicate that when applying the inlet control restriction and storage
requirements as indicated in Table 4.4, there is cascading flow from existing areas and some
future areas north of BCB. The future development areas south of BCB are self-contained with
some instances where major flow is conveyed via some drainage areas to the stormwater
facility. It is anticipated that detail evaluation of the major system for the future development will
be completed as part of detailed subdivision design submission. The evaluation should account
for the conveyance of major flow from the existing upstream areas. As part of the detailed
evaluation of the major system, the total ponding in low points is not to exceed a depth of 0.3 m
under static or dynamic conditions. The surface ponding design has to ensure that emergency
overflow paths are maintained and flows are conveyed safely to the end-of-pipe stormwater
management facility. A safety board of 0.3 m above the emergency overflow high point and
lowest house opening should be provided.
Major System
Based on the hydrological modeling undertaken for the entire site on a semi-lumped basis, there
are some instances of cascading major flow from already constructed areas north of BCB and
from arterial roadways within the subdivision area. The following table summarizes the
estimated major flow within the site based on semi-lumped areas. It should be noted that as
part of detailed evaluation of the subdivision areas, the total ponding in low points is not to
exceed a depth of 0.3 m under static or dynamic conditions. The surface ponding design has to
ensure that emergency overflow paths are maintained and flows are conveyed safely to the
October 2012 Page 15.
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Montfort Hospital

Orleans Family Health Hub

225 Mer Bleue Road, Ottawa, Ontario
Project Number: OTT-00240132-A0
Date: April 5, 2018

5 Storm Sewer Design

The proposed development is within the Avalon West Neighbourhood 5 which drains to
McKinnon’s Creek approximately 800m south of the site. The development will be serviced by
the existing trunk sewer along Gerry Lalonde Drive. During the development of the adjacent
subdivision, a 1350mm diameter storm sewer stub was installed for servicing the development.
This service stub will be utilized for conveying the storm water flows from the site and the flows
from the external drainage area to the north of the site.

The on site storm sewer system has been designed for ultimate build out conditions and includes
the future development on the north side of the site and flows from the external drainage area
comprising of a section of the future transit way and a section of the Hydro corridor to the north
of the site.

6 Stormwater Management Design

An on-site storm water system has been designed to convey the storm water flows from the site
to the existing 1350mm diameter storm sewer stub which is connected to the 1650mm diameter
trunk sewer on Gerry Lalonde Blvd. Quantity control will be achieved by limiting the stormwater
runoff to the allowable release rate determined during the Avalon West Neighbourhood 5 Western
Trunk Storm Sewer Design. Flows from the external drainage on the north side of the site have
been accounted for in the Stormwater Management design. Storm water flows from the site will
be restricted to allowable release rates by installation of inlet control devices (ICDs) and using
flow control roof drains. Storm water quality control will be provided by the Neighbourhood 5 SWM
facility. A 900mm diameter storm sewer will be provided to service the future development on the
property towards the north side of the site. A 375mm diameter stub will be provided to service the
future park on the south-east side of the property.

The site grading has been designed to limit the maximum ponding under 100-year storm events
to 300mm. Overland flow paths have been provided to convey the excess run off towards the
municipal roads. Overland flow from the parking lot on the north side will sheet drain towards Mer
Bleue Road. Overland flow from the rest of the current phase of development will sheet drain
towards Brian Coburn Boulevard. Overland flows from the areas earmarked for future expansion
of the Facility and from the external drainage area to the north will sheet drain towards Gerry
Lalnonde Drive through the existing easement. Until such time the future development area is
fully developed, there will be minimal or no overland flow from it. Following the development of
this area, overland flow will be directed towards Brian Coburn Boulevard.
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Montfort Hospital

Orleans Family Health Hub

225 Mer Bleue Road, Ottawa, Ontario
Project Number: OTT-00240132-A0
Date: April 5, 2018

6.1 Allowable Release Rate

The allowable release rate for the site was established during the design of Avalon West
(Neighborhood 5) Western Trunk Sewer and Stormwater Management Facility. Reference Table
4.4 and Figure 4 of the IBI report (Revision 2, 2012) included in Appendix A. The release rate for
the OFHH site in IBI's report for up to the 100-year events is 778.6 L/s. This release rate has
been used for the SWM design of OFHH.

6.2 Design Criteria

The storm sewer system was designed in conformance with the latest version of the City of
Ottawa Design Guidelines (October 2012).

Minor System Design Criteria

e The storm sewers and service laterals have been designed and sized based on the Rational
Method and the Manning’s Equation under free flow conditions for the 5-year storm using a
10-minute inlet time.

Inflow rates into the minor system are limited to the allowable release rates determined in the
Avalon West (Neighborhood 5) IBI Group Western Trunk Sewer and Stormwater
Management Facility reports.

Major System Design Criteria

The major system has been designed to accommodate onsite detention with sufficient
capacity to attenuate the 100-year design storm. Excess runoff above the 100-year event will
flow overland offsite.

o Onsite storage is provided for up to the 100-year design storm with maximum allowable
ponding depth of 300mm on the ground surface and 150mm on the building roof. Calculations
for the required onsite storage volumes are provided in Appendix A.

e Calculations of the required storage volumes have been prepared based on the Modified
Rational Method as identified in Section 8.3.10.3 of the City’s Sewer Guidelines. The depth
and extent of surface storage is illustrated on the Site Servicing and Grading plan.

6.3 Runoff Coefficients

Runoff coefficients used for post-development conditions were based on actual areas measured
in AutoCAD. Runoff coefficients for impervious surfaces (roofs, asphalt, and concrete) were taken
as 0.90, whereas pervious surfaces (grass/landscaping) were taken as 0.20. Runoff coefficients
were increased by 25% during the 100-year storm event, with a maximum of 1.0.
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Montfort Hospital

Orleans Family Health Hub

225 Mer Bleue Road, Ottawa, Ontario
Project Number: OTT-00240132-A0
Date: April 5, 2018

6.4 Calculation of Post-Development Runoff

Refer to the storm drainage plan drawing C003 for the post-development storm drainage areas.
There will be small portions of the site that will be subject to free flow conditions due to site
constraints and for matching existing grades at the perimeter of the site. There will be some
uncontrolled flow from the western side of the site towards the Mer Bleue ROW and from the
southern edge of the site towards the Brian Coburn Blvd ROW. The drainage from the loading
dock area will also flow uncontrolled into the storm sewer network.

Based on the storm drainage areas presented on the storm drainage plan drawing C002, the 5-
year and 100-year post-development peak flows are calculated based on the Rational Method
and are summarized in the Table 6.1 below with detailed calculations provided in Appendix A.

Table 6.1: Summary of Post-Development Flows

Storm = 5-year Storm = 100-year

A'\rlea Outlet Location Area Qcap Qcap
0o (ha) Cave | Q(L/sec) (Lisec) Cave | Q(L/sec) (Lisec)

Post-1 Roof 0.79 0.90 206.1 23.0 1.00 392.2 23.0
Post-2 | Parking/Roads 2.89 0.80 673.7 104.2 1.00 1434 .1 104.2
Post-3 | Future Dev Area 5.20 0.20 301.5 301.5 0.25 645.3 502.1

Post-4 | ROW Free Flow 0.21 0.34 20.6 20.6 0.42 44.0 44.0

Post-5 | Loading Dock 0.07 0.90 18.3 18.3 1.00 34.7 34.7

Total 9.16 1220.2 467.5 2550.3 708

Flows in bold under Qcap denotes flows that are controlled.

Flow control devices will be used to restrict these runoff rates from the site to 708 L/sec up to the
100-year events which is less than the allowable 778.6 L/s. Further details regarding the onsite
detention and storage methods are provided in the proceeding section.
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6.5 Flow Control Method

It will be necessary to control runoff to the allowable rate; therefore, runoff will be detained using
inlet control devices (ICDs) within the storm system as well as flow control roof drains. The
following Table 6.2 summarizes the ICDs that are proposed.

Table 6.2: Summary of ICDs

Orifice
8 Controlled Centre Max Elev. Head
Area No ICD Location Rate (Lisec) Elev. @) m) ICD Type / Model
(m)

Post-2 CBMH221 104.2 85.34 88.70 3.36 165mm diameter
Plug Type Orifice
85.04 88.00 2.96 375mm diameter
Post-3 CBMH226 502.1 Plug Type Orifice

Post-5 Roof Drains 23 N/A N/A 0.15 By Mechanical

The discharge rate for the two ICDs was calculated based on the Orifice Equation, assuming it
was fully submerged, as follows:

Qorr = C * A * V(2gH)

where:
Qorr = Flow through orifice, m®/sec
C = Discharge Coefficient [0.61]
A = Area of orifice (m?)
g = Acceleration due to gravity, m/sec?[9.81]
H = Head above centerline of orifice, m
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6.6 Storage Requirements

Stormwater storage requirements and associated controlled release rates within the site are summarized
below in Table 6.3. Detailed calculations using the Modified Rational Method of the onsite storage
requirements are provided in Appendix A.

Table 6.3: Summary of Storage Requirements and Release Rates

Area No Controlled Storage Volume Storage Volume
Rate (L/sec) Required (m?3) Provided (m?3)
Post-2 104.2 1242.6 1287.9
Post-3 502.1 112.5 683.6
Post-5 23 363.9 375

The storage provided on the surface areas were estimated using the prism formula as follows:

V=13xAxd
where:
\ = storage volume (cu.m.)
A = storage area (sq.m.)
d = maximum storage depth (m)

The depth is the difference in elevation between the low point elevation and the maximum water
level. Refer to Appendix A for storage volume calculation details.

6.7 City Stress Test

As per Technical Bulletin ISDTB-2012-1 issued by the City of Ottawa, it is now a requirement that
all drainage systems be stress tested using design storms calculated on the basis of a 20%
increase of the City’s IDF curves rainfall values. Modifications to the drainage system would be
required if severe flooding to properties is identified.

As indicated previously, stormwater is to be stored on site for storms up to and including the 100
year storm events. An increase of 20% of the 100 year storm event will result in excess water
following the overland flow route and spilling onto the City Right-of-Way before impacting the
building. The building finished floor elevation has been established to maintain a minimum of
300mm freeboard from the spill elevation for each ponding area to the Finished Floor Elevation

of for 100 year and larger storm events.
fi‘;
“ex
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4.4 Storm Sewer Temporary Flow Control Devices

As required per the City of Ottawa’s Technical Bulletin No. SD-2011-1, a temporary orifice flow
limiting/control device is required for the new storm sewer system. The storm system for the
development will have a plug-type control implemented in the outlet pipe of proposed MH251.
The sizing of the orifice requirements is as per Section 8.3.8.1 of the City’s Sewer design
guidelines as follows:

Q = C(A)(2gh)*® Quuzs1y = 170 L/s (per allowable flow
evaluated in Section 5.1)

A =Q/(C(2gh)*°)

nr’ = Q/(C(2gh)*®)

D= 2r =2 x (Q/ (n (C(2gh)®?)))**

Dmnzst) = 2 X (0.170/ (3.14%(0.6(2*9.81*1.5)%°)))>° =220 mm (in the 525mm outlet pipe)

Where;
C =0.6 head loss coefficient for an orifice
H =274 m

A= Area of orifice; r=radius of orifice; g= acceleration due to gravity

The control above represents the final orifice sizing that will be required for the site and is
located at the outlet point of the development. Therefore it will be considered permanent and
will not be removed once the newly connected storm sewer systems are constructed.

5 Stormwater Management Calculations

5.1 Maximum Allowable Site Release Rate

The storm design information from the IBI report for the ultimate Stormwater Management
Facility design will form the basis of determining the allowable release rate from the site. The
IBI report models the overall contributions to the Western Trunk sewer that services the
proposed development and as such specifies the anticipated inflows into the minor system.

With reference to Table 4.4 and Figure 4 from the IBI report (provided in Appendix 4) the
following is determined:

(@) Minor system inflow from “Block 20" = 217.9 L/s (Area ID ‘68’ in the IBI report)

In addition to the above, there has been an adjustment to the subdivision configuration as it
relates to Area IDs ‘68’ and ‘31’ in the IBI Report. Through development of the site plan, via
coordination with the City of Ottawa ‘Block 20’ has been merged with two other blocks (formerly
Blocks 13 and 14) which were previously a part of Phase 4 of the Chaperal Subdivision (see the
marked up IBl Group “Figure 4” Drainage Area Plan in Appendix 4). Given that the former
Blocks 13/14 will now be incorporated into the site plan, the amount of inflow into the minor
system represented by their tributary area can now be removed from Area ‘31’ and added to the
allowable release rate from Block 20.
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The reallocated flows from Blocks 13 and 14, based upon their proportionate share contributed
to Area ‘31’, are determined as follows:

Area of Block 13/14 = 0.11 ha
Area ID ‘31’ total area = 2.06 ha (from Table 4.2 in IBI report)
Area ‘31" Minor System Restriction = 353.2 L/s (from Table 4.2 in IBI report)

(b) Portion of flows attributed to 189 L/s

Block 13/14

(0.11/2.06)x353.2 L/s =

Therefore, the maximum allowable release rate from the site is determined to be:
Allowable release rate =217.9 + 18.9 = 236.8 L/s.

5.2 Free Flow Areas

Due to site constraints (grade raise restrictions), overland flows within the site and tie-ins to
existing perimeter development there will be minor portions of the site that will be subject to free
flow conditions. There will be some free flow off of the west end of the site and the east end of
the site. Below is a summary of the free flow areas, their runoff coefficient and the resultant free
flow rate (see 2762-STM1 in Appendix 4 for details).

Table 5.1 — Free Flow Summary

Free Flow Area We?::fef?c:?emoﬁ Release Rate
Location (ha) C (100 Yr) (L/s)—100 Yr
West 0.048 0.40 9.52
East 1 0.013 0.30 2.00
East 2 0.122 0.90 54.62
East 3 0.006 0.31 0.99
0.189 67.13 Totals

Note: Runoff coefficient “C” and release rates are determined in Table 5.4 in Appendix 4

5.3 Post Development Average Run-off Coefficient, C

Run-off Coefficient used for asphalt and building areas — 0.9
Run-off Coefficient used for grass areas — 0.2

As determined in Tables 5.2 and 5.3 in Appendix 4, the weighted runoff coefficients for the
central portion of the development that are not free flow are:

5 Year Runoff Coefficient = 0.82
100 Year Runoff Coefficient = 0.91
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5.4 Storage Requirements

The allowable release rate from the development, in consideration of the free flow areas
determined in Section 5.2 will be as follows:

Total Allowable Release Rate
= Allowable — Free Flow (100 year) = 236.8 L/s —67.13 L/s =170 L/s

Utilizing the total allowable release rate, site area and average runoff coefficient, the storage
requirements for the development are determined via Tables 5.2 to 5.12 (and Charts 5-1 to 5-3)
in Appendix 4 and summarized as follows:

5-Year Storage Required = 104 m®
100-Year Storage Required = 219 m®

The 100-year storage required that is detailed above is based upon having the storage volume
over and above any potential downstream HGL impacts as required by Section 8.3.11.4 of the
sewer design guidelines. As discussed in Section 4.3 of this report the anticipated HGL in the
vicinity of the site will be approximately 85.45m (conservatively use 85.50m). In order to
account for this potential for backwater in the underground storage, the volume of water at this
elevation added “on top” of the required storage volume for the site. From Table 5.8 in
Appendix 4 the underground storage at 85.50m is 20.6 cubic meters. Therefore, the required
100-year storage volume from Chart 5-3 is approximately 216 cubic meters (195+20.6).

Flows will be controlled via a plug-type orifice in the outlet pipe of manhole MH251 (see 2762-
SS1, Appendix 1). Given the site surface constraints resulting from the preferred unit layout,
the majority of the site storage will be provided via underground oversized storm sewers and
manhole structures. The volumes required and provided are summarized as follows:

Table 5.13 — Summary of Storage Requirements and Release Rates

. Required Provided
Drainage Storm Area Release Storage Storage
Area No. Event (ha) Rate (L/s) 9 9

(cu.m.) (cu.m.)
Site Plan 5-year 1.19 78.9 104 221
100-year 1.19 170 216 230

5.5 Flow Control Device Calculations

A 220mm plug-type orifice flow control at the outlet from the site (MH251) has been sized based
upon a standard orifice equation to achieve the target release rates as per Section 4.4.
Detailed calculations are also shown in Table 5.9 in Appendix 4.
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120 Iber Road, Unit 103
Stittsville, Ontario K2S 1E9
Tel (613) 836-0856

Fax (613) 836-7183

david schaeffer engineering Itd www.dsel.ca
SHART SUBDIVISIONS™

MEMORANDUM

DATE: April 13, 2018

TO: Frank Cairo, Caivan (Orleans Village) Limited
SUBJECT: EUC SWM Pond 1 — Facility Capacity Allocation
OUR FILE: DSEL Project No.881

ATTACHMENTS: EUC SWM Pond 1 — Original ECA and Amended ECA

Frank,

Further to your request, please see the following background information with respect to capacity
allocation in the East Urban Community Stormwater Pond #1 (EUC SWM Pond 1) for the Orleans
Village development area located at 3490 Innes Road.

A. Original Pond Approval

For background context, the original Environmental Compliance Approval (ECA) for the EUC SWM

Pond #1 was based on the Stantec report “EUC Urban Community Pond No. 1” (April 2008).

The MOECC approval listed details as follows:

- ECA # 3330-4SUM4R,;

- Two main cells (North Main cell and South Main cell);

- ‘Normal’ level of treatment (70% TSS);

- Total tributary area = 333 ha;

- Average imperviousness = 55%);

- 100,700 m® = Combined available storage volume of extended detention (quality/erosion)
storage in the wet ponds;

- 30,529 m?® = permanent pool (PP) storage (including forebays).

B. Amended SWM Pond Approval

An update to the original Stantec pond design and subsequent updates to the facility were
documented in the DSEL Report “Design Brief for the Reconstruction of the East Urban
Community Stormwater Management Pond 1 for the Trail Edge Subdivision” (March 2014).
The MOECC amended approval listed details as follows:

- Amended ECA # 0489-9KPPEJ;

- Two main cells (North Main cell and South Main cell);
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- Total tributary area = 370.4 ha;

- Average imperviousness = 55%;

- 145,410 m® = Combined available storage volume of extended detention (quality/erosion)
storage in the wet ponds (including PP volume);

- 109,010 m® = Combined available storage volume of extended detention without PP;

- *Plus add in new channel storage of 25,028m? for a total of 109,010+25,028 = 134,038 m?®
(note: this is not documented in the ECA but is a component of the updated design);

- 43 988 m® = extended detention volume;

- 36,400 m® = combined permanent pool storage (including forebays).

C. Ultimate SWM Pond Requirements and Allocation

As per the latest modelling for the Ultimate Pond Updates the following is noted:

- The current modelling accounts for prior pond upgrades and the most current development
plan information for the Orleans Village (OV) development area; EUC CDP plan concepts
and other residential contributing areas;

- The Ultimate Pond will require approximately 182,250 m® (per JFSA latest modelling and
includes channel storage already provided);

- Current capacity is 134,038 m® (per ECA amendment above);

- Shortfall of 48,212 m3 (between what we have now and the Ultimate requirement);

- All things being equal, this is approximately a 26% shortfall in volume for the Ultimate pond
volume requirement;

- Therefore, 74% of the development area could be added to the EUC SWM Pond 1 in its
interim condition;

- (OV) land area is 20.1ha residential and 10.6ha Development Reserve = 30.7ha;

- Assuming 74% of the OV area can go to the pond equates to ~22.7ha;

- This contributing area accounts for all of the residential component going to the
EUC Pond 1 since 20.1ha<22.7ha.

Please contact the undersigned if you have any questions on the above servicing summary.

Yours truly,
David Schaeffer Engineering Ltd.

Per: Kevin L. Murphy, P.Eng.

Apr1318_EUC_Pond1_Allocation_memo.docx
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