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B J.F. Sabourin and Associates Inc. 52 Springbrook Drive

— WATER RESOURCES AND ENVIRONMENTAL Ottawa (Stittsville), ON K2S 1B9
CONSULTANTS TEL: (613) 836-3884

FAX: (613) 836-0332

WEB: www.jfsa.com

—

June 2, 2019

David Schaeffer Engineering Limited
120 Iber Road, Unit 103
Stittsville, Ontario K2S 1E9

Attention: Ms. Laura Maxwell, P.Eng.

Subject: East Urban Community / Preliminary Hydraulic Gradeline Analysis and Pond Design
our file: 883-10

As requested by your office, we have evaluated, based on the available information as described below, the
preliminary hydraulic gradeline results for the trunk storm sewer of the proposed East Urban Community northwest
and southwest quadrants. The impact of the proposed development on the operation of downstream Stormwater
Management (SWM) Pond 1 has also been evaluated, under ultimate conditions with the proposed expansion of the
north main cell and north forebay(s) in place. The interim conditions design of the pond, prior to the proposed
expansion of the north main cell and north forebay(s), is as documented in the March 2014 Design Brief for the
Reconstruction of the East Urban Community Stormwater Management Pond 1 for the Trails Edge West
Subdivision. Note that this is an update of the October 16, 2018 version of this memo.

The layout of the East Urban Community lands and external drainage arecas to SWM Pond 1 under ultimate
conditions are as shown in the conceptual storm servicing drawing provided by DSEL in Attachment A. A
preliminary model of this drainage area was prepared in SWMHYMO based on the information provided by DSEL,
with the simulated minor system inflows input to an XPSWMM model of the proposed trunk sewer. Minor system
capture rates and surface storage were estimated based on previous studies of similar developments, the October
2012 City of Ottawa Sewer Design Guidelines, the design tools presented in the May 2014 Stormwater Management
Guidelines for New Developments Draft Report by JESA, the February 2014 City of Ottawa Technical Bulletin
ISDTB-2014-01,and the September 2016 City of Ottawa Technical Bulletin PIEDTB-2016-01. The proposed design
may be summarized as follows:

- 2-year capture on local roads (including capture of runoff from adjacent residential lots), with no
surface storage used during the 2-year storm, and on-site storage of all excess flows during the 100-
year storm. Similarly, 5-year capture on local roads (including capture of runoff from adjacent
residential lots), with no surface storage used during the 5-year storm, and on-site storage of all
excess flows during the 100-year storm. The 100-year + 20% stress test storage has been set to
145% of 100-year storage, based on Abbottsville Crossing pilot project.

- 10-year capture with no on-site surface storage has been modelled for the 2.14 ha of Mer Bleue
Road tributary to SWM Pond 1, with excess major system flows draining overland to an external
system.

- S-year capture on the mid-high density blocks and adjacent 4.66 ha park block in the northwest
quadrant, with no surface storage used during the 5-year storm, and on-site storage of all excess
flows during the 100-year storm. with excess major system flows for events greater than the 100-
year design storm draining overland to an open ditch in the hydro corridor and subsequently to the
north main cell of the pond.
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- The existing 6.78 ha snow dump is not to be developed and is expected to continue to operate with
a forcemain draining to the north main cell of the pond via an open ditch in the hydro corridor.
Based on the March 2006 Innes Snow Disposal Facility Meltwater Management Report, the design
flow rate of the pump station and forcemain is 22 L/s, and has been modelled in XPSWMM as a
constant inflow to the north main cell.

- 100-year capture and no on-site surface storage on the external Innes Park Woods and surrounding
internal buffer.

- S-year capture and no on-site surface storage on the mid-high density blocks in the southwest
quadrant, with excess major system flows draining overland to Belcourt Extension and Axis Way.

- 5-year capture and 100-year on-site storage on the hydro corridor block, and 10-year capture and
100-year on-site storage on the Transitway Corridor and Brian Colburn Boulevard. Note that, based
on an existing high point on the land to be occupied by Brian Colburn Boulevard and the
Transitway Corridor, it is understood that these areas may be smaller than currently modelled. The
delineation of these drainage areas from previous studies has been maintained for the purposes of
this exercise, on the understanding that they may be re-evaluated at the detailed design stage.

- 2-year or 5-year capture (as marked in Attachment A) and 100-year on-site storage on all remaining
development blocks in the northwest and southwest quadrants, and on the external commercial
blocks draining through the site from the north. The 100-year + 20% stress test storage has been
set to 145% of 100-year storage, based on Abbottsville Crossing pilot project.

Refer to Table A-1 of Attachment A for a summary of the information and estimates used in preparing the
SWMHYMO model of the East Urban Community (and external commercial blocks) under ultimate conditions.
Digital SWMHYMO modelling files are attached.

The total drainage area to SWM Pond 1 under ultimate conditions is approximately 367.31 ha at 65%
imperviousness, as shown in Figure A-1 of Attachment A, and summarized in Table C-6 of Attachment C. Ultimate
conditions drainage areas to SWM Facility 1 outside of the East Urban Community development have been
modelled as follows:

- DDSWMM / XPSWMM modelling of Trails Edge Phase 1, Trails Edge West, Edgewater and
Orleans Village subdivisions by JFSA (last updated in the July 2018 Stormwater Management
Report for the Orleans Village Subdivision);

- DDSWMM / XPSWMM modelling of the Minto TrailsEdge Phase II subdivision by IBI Group
(May 2015 Design Brief for Minto TrailsEdge Phase II); and

- PCSWMM modelling of the Trails Edge East subdivision by Stantec (dated August 22, 2018,
subsequent to the May 2018 Trails Edge East Phase 1 Servicing and Stormwater Management
Report).

These models also include external existing areas also tributary to the pond that pre-date these subdivisions. The
models above have been modified as needed in order to avoid overlap and convey major and minor system outflows
from one subdivision to the next. Note in particular that the proposed storm trunk sewer servicing the southwest
quadrant of the East Urban Community (MH 301 ->MH 302 / Stantec MH 1008) has been inserted into the Stantec
PCSWMM model in order to best simulate the hydraulic gradeline elevations in this trunk sewer and the impact of
the proposed East Urban Community design on the Trails Edge East Phase 1 development. Minor system outflows
from the PCSWMM model at the limit of Trails Edge East were then input to the combined XPSWMM model of
Trails Edge Phase 1, Trails Edge West, Edgewater, Orleans Village, Minto TrailsEdge Phase II, the East Urban
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Community, and ultimate SWM Facility 1 (including south Mud Creek channel).

An XPSWMM model schematic and hydraulic simulation results are presented in Attachment B for the 100-year
3-hour Chicago storm, 100-year 24-hour SCS Type II storm, and July 1979, August 1988 and August 1996 historical
events. A freeboard of 0.3 m between the hydraulic gradeline and the estimated underside of footings has been
provided throughout the proposed East Urban Community and external areas included in the XPSWMM model for
the 100-year storms, and a freeboard of 0 m has been provided for the historical events. Attachment B also presents
the stress test results for the hydraulic gradeline analysis based on a 20% increase in the 100-year storm, as per the
October 2012 City of Ottawa Sewer Design Guidelines. Under these conditions, a freeboard of 0 m between the
hydraulic gradeline and the estimated underside of footings has been provided throughout the proposed East Urban
Community and external areas included in the XPSWMM model.

Similarly, based on the PCSWMM modelling results, a freeboard of 0.3 m has been provided between the 100-year
hydraulic gradeline and the estimated underside of footings (estimated 2.1 m below ground level) between MH 301
and MH 302 in the southwest quadrant of the East Urban Community. A freeboard of 0 m has been provided for
the historical events and the 100-year + 20% stress test. Additionally, the 100-year, historical event and 100-year
+20% minor system peak outflows from the southwest quadrant to Trails Edge East are smaller than those estimated
in the modelling provided by Stantec, with similar runoff volumes. As such, the proposed design of the East Urban
Community does not have a negative impact on the hydraulic gradeline results in Trails Edge East.

Major system outflow from the East Urban Community southwest quadrant to Trails Edge East is 0 L/s for all
modelled events except for the 100-year + 20% stress test, where the major system flow on the first downstream road
segment in Trails Edge East (C1007W-M2) is 1.189 m’/s; less than the 1.304 m?/s estimated in the modelling
provided by Stantec. As such, the proposed design of the East Urban Community does not have a negative impact
on major system water depths in Trails Edge East.

Excess major system flows from the 2.28 ha mid-high density block in the southwest quadrant, which has 5-year
capture and no on-site surface storage, are modelled as draining to Belcourt Boulevard, as designed by IBI Group
as part of the Minto TrailsEdge Phase Il modelling. The revised 100-year flows on Belcourt Boulevard are less than
those estimated in the modelling provided by IBI Group, and are therefore not of concern. Conversely, the revised
100-year + 20% flows are generally less than those estimated in the modelling provided by IBI Group, except on
areas S56E / S56W at the curb cuts through the road median and to the channel, where the 100-year + 20% flow has
increased by up to 185 L/s. However, based on the curb cut calculations found in the May 2015 Design Brief for
Minto TrailsEdge Phase II by IBI Group, the maximum 100-year + 20% water depth at this location based on the
updated flows would be approximately 37 cm, which is within a reasonable range based on current City standards.

Excess major system flows from the 3.70 ha mid-high density block in the southwest quadrant, which has 5-year
capture and no on-site surface storage, are modelled as draining to Axis Way and Compass Road in Trails Edge
West as designed by DSEL and JFSA. The updated 100-year total water depths on Axis Way and Compass Road
are still less than 30 cm, in accordance with the original design. Furthermore, the 100-year + 20% total water depths
are 33.3 cm or less, and would not reach the building envelopes based on the standards to which the subdivision was
designed.

As noted earlier in this memo, excess major system flows from the mid-high density blocks, snow dump and
adjacent 4.66 ha park block in the northwest quadrant during events greater than the 100-year design storm are
intended to drain overland to an open ditch in the hydro corridor and subsequently to the north main cell of the pond.
Based on SWMHYMO modelling, the estimated 1.446 m*/s 100-year +20% stress text flow could be conveyed at
a maximum depth of 22 cm in a trapezoidal ditch with 20 m bottom width, 3H:1V side slopes, 0.20% longitudinal
slope, and an assumed Manning’s roughness coefficient of 0.05 (refer to Calculation Sheet B-1 of Attachment B).
This estimate and ditch sizing should be confirmed at a later design stage. Note that a culvert should be installed
under the collector road crossing the hydro corridor in order to allow safe conveyance of flows in the ditch to the
pond.

J.F. Sabourin and Associates Inc. | ref: 883-10 Page -3-
E6



Client: David Schaeffer Engineering Ltd. East Urban Community | Preliminary Hydraulic Gradeline Analysis and Pond Design

As noted earlier in this memo, Mer Bleue Road has been modelled with 10-year capture and no surface storage, and
excess major system flows draining to a separate system. Based on SWMHYMO modelling and conservatively
assuming an 8.5 m wide road, the estimated 100-year +20% flow of 1.246 m®/s could be conveyed at a flow depth
of 16 cm and velocity x depth of 0.20 m?/s (refer to Calculation Sheet B-2 of Attachment B).

As 100-year major system storage or capture is provided throughout the northwest quadrant, water depths on the
road will be defined by static storage depths, of which a depth up to 35 cm is permitted by current City standards.
The dynamic flow depths above static ponding areas during the 100-year + 20% stress test have been checked for
feasibility in Calculation Sheet B-3 of Attachment B, based on the maximum overflow of 0.675 m*/s from any 100-
year storage area within the northwest quadrant. Assuming a maximum static ponding depth of 35 cm and an 8.5 m
wide local road, this overflow would correspond to a total water depth of 53 cm on the road (35 cm static + 18 cm
flow depth over the spill point). This is a high level check only, and is conservative in that it does not account for
the attenuation provided by dynamic storage above static ponding areas, which would reduce the peak overflow.
Final results will depend on the detailed design of the subdivision and ponding areas, but this test demonstrates that
it is possible for excess 100-year +20% flows to be conveyed safely along a typical road without reaching building
envelopes.

The 100-year flows on the remainder of the proposed East Urban Community development tributary to SWM Pond
1 will be retained in surface storage or captured to the storm sewer system, and as such a safe overland flow route
is required only under conditions such as the 100-year + 20% stress test. At the detailed design stage, the East Urban
Community must be designed such that water on the surface during the 100-year + 20% stress test does not reach
building envelopes.

As noted above, it is proposed that the north main cell and north forebay be expanded to provide additional storage
in support of the East Urban Community development. Note that the existing north forebay is to be split into two
forebays, northeast and northwest, as part of the proposed expansion. The permanent pool elevation in the north
forebay will also be lowered from 81.50 m to 80.10 m as part of the proposed reconstruction. The operation of SWM
Facility 1 under ultimate conditions, with existing outlet controls remaining in place, is summarized in Table 1. The
SWM facility stage-storage-discharge relationship and outlet controls are presented in Attachment C.

Table 1: Summary of SWM Facility 1 Operating Characteristics Under Ultimate Conditions

Pond Total Water Level (m) Volume | Allowable | Provided

Component Inflow North North South South Used 2 | Outflow @) | Outflow
(m%/s) Forebay | Main Cell | Forebay | Main Cell (m?) (m¥/s) (m%s)

Permanent Pool N/A 80.100 80.100 81.500 80.100 43329 N/A N/A

Quality Control N/A 80.471 80.471 N/A 80.471 14692 N/A 0.137
Extended Detention N/A 81.650 81.650 81.650 81.650 67410 N/A 0.383
2-Year, 24-Hour SCS 0.000 81.761 81.758 81.916 81.757 66193 1.000 0.461
5-Year, 24-Hour SCS 0.000 82.130 82.126 82.125 82.125 85838 2.300 0.981
10-Year, 24-Hour SCS 0.000 82.308 82.304 82.303 82.303 96162 3.800 1.294
25-Year, 24-Hour SCS 0.000 82.590 82.584 82.583 82.583 112944 5.600 2.603
50-Year, 24-Hour SCS 0.000 82.754 82.751 82.751 82.751 123225 6.700 4.057
100-Year, 24-Hour SCS ® 0.000 82.916 82.910 82.917 82.917 133392 8.000 5.716
July 1st, 1979 Event 0.000 83.045 83.042 83.047 83.047 141725 N/A 7.242
August 4, 1988 Event 0.000 82.792 82.788 82.794 82.794 125648 N/A 4.425
August 8, 1996 Event 0.000 82.608 82.602 82.602 82.602 114050 N/A 2.737

@ Volumes are active storage only for all SWM facility components except the permanent pool.
@ Refer to the March 2014 Design Brief for target release rates and volumes.
@ Bottom elevations are 79.00 m in the north main cell, 79.10 m in the south main cell, 79.50 m in the north forebay and
80.00 m in the south forebay.
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® Maximum allowable 100-year pond level = 83.0 m in the main cell (per the April 2008 "East Urban Community Pond No.
1 Design Brief" by Stantec).

The above results show that the actual provided release rates do not exceed the allowable release rates for SWM
Pond 1. Note that the maximum 100-year pond level is 82.92 m; below the maximum allowable 100-year water level
of 83.0 m.

SWM Pond 1 has been equipped with three sediment forebays, The forebays have been designed with minimum
length to width ratios of approximately 3:1. Note that they do not exceed one third of the permanent pool area, as
per the requirements of the SWMP Design Manual. The forebays have been sized to meet the greater of the settling
and dispersion criteria, as stated in the SWMP Design Manual. Calculations and verification for the minimum
dispersion length, settling length and the average velocity have been included in Calculation Sheets C-2, C-3 and
C-4 of Attachment C. Note that the northeast forebay exceeds the average velocity requirement of 0.15 m/s during
the 10-year design storm. However, this target is most appropriate for a particle size of approximately 0.45 mm.
Conversely, the bottoms of the proposed forebays are hard, and the sediment deposits will correspond roughly to
a particle size of 0.01 mm based on the clay/silt soils. For a 0.01 mm particle size, a 0.45 m/s average velocity is
a more appropriate limit based on the erosion velocity graph referenced by the SWMP Design Manual (Hjiilstrom,
1939). The average velocity in the northeast forebay does not exceed the target of 0.45 m/s during the 10-year design
storm. Note that this same approach is used in an example of Page H-9 of the SWMP Design Manual.

SWM Pond 1 has a permanent pool volume of 43,329 m’, which is more than the minimum permanent pool volume
the SWMP Design Manual requires for normal protection for a wet pond for the latest 367.308 ha drainage area at
65% imperviousness, as calculated below.

(123.33 - 40) m*/ha x 367.308 ha = 30,609 m’

The required quality control volume of 14,692 m® (40 m*/ha) for the latest 367.308 ha drainage area is contained
within the extended detention volume at an elevation of 80.471 m. The provided extended detention volume of
67,410 m® exceeds the required volume of 43,405 m’ calculated based on detention of the 25 mm storm runoff.

It may therefore be concluded that the operation of SWM Pond 1 under ultimate conditions is in conformance with
the requirements presented in the March 2014 Design Brief for the Reconstruction of the East Urban Community
Stormwater Management Pond 1 for the Trails Edge West Subdivision.

Yours truly,
J.F. Sabourin and Associates Inc.

Lk

Laura Pipkins, P.Eng.

cc: J.F. Sabourin, M.Eng, P.Eng.
Director of Water Resources Projects

Attachment A:  Conceptual Storm Servicing (June 2019, DSEL)
Storm Sewer Calculation Sheet (June 2019, DSEL)
Total Drainage Area to SWM Facility (Ultimate Conditions)
Summary of East Urban Community Drainage Area Characteristics
Attachment B:  XPSWMM Model Schematic; Pipe Data and Hydraulic Simulation Results
Major System Flow Depth Calculations
Attachment C:  Pond Outlet Controls; Sediment Forebay Calculations
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Conceptual Storm Servicing
(June 2019, DSEL)

Storm Sewer Calculation Sheet
(June 2019, DSEL)

Total Drainage Area to SWM Facility (Ultimate Conditions)

Summary of East Urban Community Drainage Area Characteristics

FSA Water Resources and
Environmental Consultants

J.F. Sabourin and Associates Inc. East Urban Community
Water Resources and Preliminary Hydraulic Gradeline Analysis and Pond Design
Environmental Consultants
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Client: David Schaeffer Engineering Ltd. JFSA Ref. No.: 883-10 / June 2019

XPSWMM Model Schematic
Pipe Data and Hydraulic Simulation Results

Major System Flow Depth Calculations

FSA Water Resources and
Environmental Consultants

J.F. Sabourin and Associates Inc. East Urban Community
Water Resources and Preliminary Hydraulic Gradeline Analysis and Pond Design
Environmental Consultants
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