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SEPTEMBER 2023 - 1ST SUBMISSION
CITY OF OTTAWA
PROJECT NO.: 21-1247

1.0 INTRODUCTION

Caivan (Stittsville South) Inc. and Caivan (Stittsville West) Ltd. (Caivan) have retained a
Consultant Team to prepare documents to support the Stittsville South Urban Expansion Area
(SSUEA)which will be implemented as an Amendment to the City of Ottawa Official Plan (OP)
and removal of the Future Neighborhood Overlay on Schedule C17.

Per the City of Ottawa request, a Terms of Reference (TOR) document was prepared and
validated by the City (TOR included in Appendix E for reference) to outline the servicing
assessment approach for the subject lands. David Schaeffer Engineering Ltd. (DSEL) has been
retained to prepare a scoped Master Servicing Study (MSS) to outline water, wastewater, and
stormwater management servicing strategies for the SSUEA. In advance of preparing the
MSS, an Existing Conditions Report is required to evaluate and assess existing water resources
and servicing infrastructure in the vicinity of the SSUEA, and to identify constraints and
opportunities that will provide the baseline conditions of an Environmental Management Plan
(EMP).

2.0 STUDY AREA
2.1 Location

The properties comprising the Caivan landholdings within the SSUEA are as follows and

illustrated in Figure 1:

- ~18.8 ha 6115 Flewellyn Road;

- ~16.1 ha 6070 Fernbank Road;

- ~17.4 ha 5993 Flewellyn Road

- ~12.4 ha (6030 Fernbank Road) parcel and

- ~8.8 ha of holdout land parcels (including Hydro corridor owned lands west of Faulkner
Drain) within the SSUEA study area.

The noted land parcels are now designated as Urban Expansion Area in the City of Ottawa
Official Plan as of November 2022. As illustrated in the following figure, the overall
development area is bound by Flewellyn Road to south, Shea Road to the east, an existing
urban subdivision development to the north (Stittsville South - Area 6 ("Edenwylde”)) and an
estate lot subdivision (Woodside Acres) to the west.
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EXISTING CONDITIONS REPORT - SERVICING
CAIVAN - STITTSVILLE SOUTH URBAN EXPANSION AREA SEPTEMBER 2023 - 1ST SUBMISSION
CITY OF OTTAWA

Figure 1: Stittsville South Urban Expansion Area - Location Plan

2.2 Site Characteristics

The subject site is currently undeveloped and is a mix of active/former farmland in the eastern
areas and forested areas in the western portion. The overall area is bisected diagonally
(north/south) by an existing a Hydro One 500kV utility corridor and an existing stormwater
management facility is located centrally within the property and manages flows from a portion
of the Edenwylde Subdivision.

In addition, a stormwater conveyance ditch originating from the development areas to the
north, runs southward parallel to the east boundary of the Faulkner Property. The ditch
officially transitions to being the Faulkner Municipal Drain (FMD) approximately 215 m north
of Flewellyn Road and then conveys flows eastward along Flewellyn Road.

For the land parcel west of the Hydro corridor the terrain generally trends lower from
northwest to southeast with elevations ranging from 109 m to 103 m. For land area east of
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the Hydro corridor the same southeast trend existing with elevations ranging from 104 m to
102 m at Flewellyn Road. The various Existing Conditions figures provided in the Appendices
demonstrate the SSUEA site contours.

3.0 BACKGROUND DOCUMENTS

There are a variation of documents and reports that have been prepared in relation to lands
surrounding the site. The documents include subwatershed studies of the Jock River, covering
the areas south of the site, and servicing documents for the urban area north of the site.

» City of Ottawa Sewer Design Guidelines (City of Ottawa, October 2012) &
Technical Bulletins (ISDTB-2014-01, PIEDTB-2016-01, ISTB-2018-01, ISTB-
2018-04 & ISTB-2019-02).

> City of Ottawa Water Distribution Guidelines (City of Ottawa, July 2010) &
Technical Bulletins (ISD-2010-2, ISDTB-2014-2, ISTB-2018-02, & ISDTB-2021-
03).

> Infrastructure Master Plan (City of Ottawa, 2013).

» West Urban Community — Wastewater Collection System Master Servicing Plan
(RV Anderson Associates Ltd, July 2012).

» Stittsville Master Drainage Plan (A.J. Robinson, 1994).

» Low Impact Development Technical Guidance Report, Implementation in Areas
with Potential Hydrogeological Constraints (Dillon Consulting and Aquafor Beech,
February 2021).

» Stormwater Planning and Design Manual (Ministry of the Environment, March
2003).

» Low Impact Development Stormwater Management Guidance Manual (Ministry of
the Environment, Conservation and Parks, Draft for Consultation — January
2022).

» Jock River Reach 2 & Mud Creek Subwatershed Study Marshall
Macklin Monaghan / WESA, May 2009

» Amendment to the Engineer’s Report for the Faulkner Municipal Drain (Robinson,
December 2020) & Addendum No. 1 (Robinson, March 2021).

» Engineer’s Report for the Flowing Creek Municipal Drain (A.J. Graham
Engineering, December 1973).

» Flowing Creek Flood Risk Mapping from Flewellyn Road to Jock River (Rideau
Valley Conservation Authority, May 8, 2017).

» Stittsville South - Area 6, City of Ottawa, Master Servicing Report & Stormwater
Management Design Plan (Novatech/DSEL, December 2013).

» Stittsville South Subdivision, City of Ottawa - Detailed Servicing & Stormwater
Management Report (Novatech July 2016).

» Sanitary Pump Station Pre-Design Report, Stittsville South (Novatech, July 2015)

» Stittsville South Subdivision, City of Ottawa - Shea Road Sanitary Pump Station
Design Brief (Novatech, May 6, 2016).
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» Design Brief, Davidson Lands - OPA 76 Area 6a, Phase 1 (5993 Flewellyn Road)
(IBI Group, February 2018).

» Design Brief, Davidson Lands - OPA 76 Area 6a, Phase 2 (5993 Flewellyn Road)
(IBI Group, July 2020).

> Design Brief for the Stormwater Management Pond for the Davidson Lands
(JFSA/DSEL, November 2017).

» Fernbank Community Design Plan, Master Servicing Study (Novatech, June
2009).

» Geotechnical Investigation, Proposed Residential Development 5993, 6070 &
6115 Flewellyn Road - Ottawa (Paterson (PG5570-2) January 2022).

4.0 EXISTING INFRASTRUCTURE AND SERVICING
4.1 Wastewater Servicing

A recently (2017) constructed sanitary pump station (Stittsville South Area 6 Sanitary
Pumping Station - also referred to as the Shea Road Pump Station (SRPS)) associated with
the recent new development to the north is located along the north boundary centrally to the
land parcels being reviewed (immediately north of an existing stormwater management pond
(Davidson Pond)). As per the Environmental Compliance Approval (ECA #3415-ADWLIG
issued September 21, 2016. See Appendix B) for the pump station, the initial firm capacity
of the station was 42 L/s with recently completed pump expansions to an ultimate firm design
capacity of 84 L/s (December 2022).

A 450mm diameter sanitary sewer connects to the existing Shea Road sanitary pump station.
The existing 450mm diameter inlet sanitary sewer has an inlet pipe elevation of 98.72 m at
the last manhole upstream of the station and wet well invert elevation of 96.50 m. The inlet
sewer has a residual capacity of approximately 80% which would allow for an additional ~390
L/s of sanitary flows.

Previously, the SRPS directed forcemain flows northward to the existing Liard Street pumping
station. As of December 2022 the SRPS now directs flows directly to the recently completed
extension of the Fernbank Lands trunk sanitary sewer. Additionally, there is an existing low
lift pumping station located on nearby Friendly Crescent which provides service to 70
dwellings and discharges to the Hartsmere Drive sanitary sewer through a 100mm diameter
forcemain. Ultimately this low lift station will be decommissioned and the sanitary flows
redirected to the SRPS. Timing for this decommissioning is still pending.

As per the Master Servicing Report for the Stittsville South - Area 6 development, there is
excess capacity available in the Fernbank Lands trunk sewer (see report excerpt in Appendix
B). The Area 6 study summarized that the Fernbank Trunk was designed for a peak flow of
528 L/s (Fernbank CDP Lands — New Trunk Sewer sanitary design sheet provided in Appendix
B for reference) and had a capacity of 670 L/s (excess capacity of 142 L/s). The Area 6 report
further summarized that the Area 6 and Liard Street P.S. (monitored) flows to the Fernbank
Trunk totaled approximately 85 L/s and 39 L/s respectively and would utilize a portion of this
capacity. However, the original design criteria of the Fernbank Trunk system (and Area 6)
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was based on older City of Ottawa design criteria. When considering the new criteria adopted
by the City after those designs the excess capacity available is increased.

Table 1
Sanitary Flow Review

Area PF Qunits Qcom/1Inst Q1/1 Qror Diff.

Network Reviewed (ha) Pop. 1)) (L/s) (L/s) (L/s) (L/s) | (L/s)

Old City Parameters for Sanitary (1)

Fernbank CDP Lands (2 551.8 | 30,169 | 2.47 | 302.5 71.0 154.5 |528.0 -
Stittsville Area 6G) 70.74 4,502 3.29 59.94 2.37 19.81 82.1 o
Liard St P.S. (monitored) ) -- -- -- -- -- -- 39.0 .

New City Parameters for Sanitary (5)

Fernbank CDP Lands 551.8 | 30,169 | 2.18 | 213.1 39.76 182.09 |435.0 | -93.0
Stittsville Area 6 70.74 | 4,502 | 2.83 41.2 1.33 23.34 | 66.0 | -16.1
Liard St P.S. (monitored) (®) -- -- -- -- -- -- 39.0 0

(1) Old City Parameters: 350 L/day; 0.28 L/s/ha infiltration; Comm./Inst. Flow = 50,000 I/ha/day

(2) Sanitary design sheet excerpt provided in Appendix B. From “Fernbank Community Design Plan - Master Servicing Study (June
2009)”

(3) Sanitary design sheet excerpt from updated IB design for Edenwylde development. From City submission 2020-04-09"

(4) Liard Street pump station — monitored flow summary from the “West Urban Community — Wastewater Collection System Master
Servicing Plan” by RV Anderson Associates Ltd., dated July 2012 and as summarized in the Area 6 MSS.

(5) New City Parameters: 280 L/day; 0.33 L/s/ha infiltration; Comm./Inst. Flow = 28,000 I/ha/day; updated Peak Factor correction
factor

(6) Same value as prior as it was monitored information.

(7) Peaking Factor

From the table above the flow summarized in the Fernbank Lands trunk is reduced from 528.0
L/s to ~435.0 L/s (-93.0 L/s) based on review with new parameters.
The Area 6 land development flows are reduced from 82.1 L/s to ~66.0 L/s (-16.1 L/s).

The Area 6 MSS summarized excess capacity at peak flow in the Fernbank Lands trunk at 142
L/s. With the new parameters this excess capacity increases to 235 L/s based on the above
table with 105 L/s of that taken up by the Area 6 and the Liard St. P.S. flows (130 L/s capacity
remaining).

Construction of the Fernbank Lands trunk extension up to the Area 6 development was
completed/commissioned in December 2022.

The SRPS details are as follows:

» pump station control building complete with mechanical and electrical systems,
process piping, valves, control panels, SCADA system, odour control system,
swab launchers and appurtenances;

» one (1) 2400 mm diameter FRP wet well, complete with valves, couplings and
appurtenances; with three (3) pumps with each pump capable of delivering 42

DAVID SCHAEFFER ENGINEERING LTD.
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liters/second at a TDH of 29 meters for an ultimate firm capacity of 84
liters/second;

> wastewater flows are pumped via dual 200 mm diameter HDPE DR13.5 sanitary
forcemains to a to a new discharge chamber on Fernbank Road outletting flows to
the newly constructed Fernbank Sanitary Trunk Sewer (completed/commissioned
in December 2022);

» one (1) 2400 mm x 1800 mm concrete by-pass chamber, complete with valves,
couplings and appurtenances;

> one (1) 1800 mm diameter concrete by-pass manhole, complete with valves,
couplings and appurtenances;

» one (1) 1800 mm diameter concrete emergency overflow manhole, complete with
one (1) primary measuring device consisting of broad crest weir complete with
ultrasonic level recorder (referred to as SAN MH 97);

» one (1) concrete encased underground dedicated commercial hydro service;

» one (1) 170 KW self-enclosed diesel generator on a reinforced concrete pad
adjustment to the pump station control building, complete with diesel fuel tank,
valves and controls;

» emergency sanitary sewer overflow consisting of a 600 mm diameter sewer to
the adjacent Davidson Stormwater Management facility located south of the
SRPS (outlet elevation 103.40 m).

DAVID SCHAEFFER ENGINEERING LTD.
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4.2 Water Supply Servicing
4.2.1 Existing Water Supply Services

The SSUEL study area will be part of the City's Zone 3W of the City of Ottawa water
distribution network (see Drawing 3 for reference). The pressure zone receives supply from
the Campeau Drive and Glen Cairn Pump stations. The Stittsville Elevated Tank provides
balancing storage during peak usage and fire flow conditions.

Existing watermains to the north of the subject lands represent the only option for water
servicing. These include:

» The major water supply line in the vicinity of the development is a 400mm
diameter watermain along Fernbank Road;

» An existing 250mm diameter watermain located within the Parade Drive right-of-
way (ROW), immediately north of the Maguire and Faulkner land parcels. A
future southbound ROW block is located between civic addresses 714 and 720
Parade Drive;

» An existing 250mm diameter watermain is located within the Aridus Crescent
ROW which is north of the Davidson Lands parcel. An existing 50mm water
service within a servicing block from Aridus Crescent to the SRPS pump station is
also installed facilitating water supply to that facility;

» An existing 200mm diameter watermain located within the Painted Sky Way ROW
at the northwest portion of the Davidson land parcel; and

» An existing 200mm diameter watermain location within the Ocala Street ROW
north of the northeastern portion of the Davidson land parcel.

4.2.2 Existing Watermains and Operating Pressures

In relation to the Stittsville Area 6 development areas to the north, the water supply was
reviewed for two separate analyses:

1. Stantec Consulting Ltd. prepared a hydraulic analysis of the proposed western portion
of the Area 6 lands in their report titled “Stittsville Area 6 — Phase 1 & 2 - Potable
Water Hydraulic Assessment (September 2, 2015). This model was based on the City
up to date model that was updated for the 2013 Water Master Plans with current (in
2015) conditions and future conditions (projected 2031 conditions from the 2013
Water Master model) analyzed.

2. IBI Group prepared a hydraulic analysis as part of their “Design Brief — Davidson Lands
- OPA 76 Area 6a, Phase 1” (February 2018) servicing reporting for the eastern portion
of the Stittsville Area 6 lands. This analysis was based on boundary conditions
provided by the City of Ottawa (see report excerpts in Appendix C).

The Stantec analysis above notes that head losses under peak demands could reduce
minimum pressure to below guideline requirements at higher elevations (i.e. ground
elevations greater than 124m). However, future planned connections within the Fernbank
Lands development area will mitigate the issue.

During average day demands ground elevations less than 106m may experience system
pressures greater than the upper 80psi limit specified in City guidelines. As noted in Section

DAVID SCHAEFFER ENGINEERING LTD.
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2.2, existing site elevations range from 109 m to 103 m (for areas west of the Hydro One
corridor) and from 104 m to 102 m in the eastern areas. Should higher pressures be
encountered in the southern areas of the development pressure reducing valves would be
required.

Water servicing needs in the SSUEA will be evaluated as part of the future MSS review of the
development area in consultation with City staff via the generation of hydraulic boundary
conditions.
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4.3 Stormwater Servicing
4.3.1 Parade Drive Stormwater Management Facility

The residential development area to the north of the Maguire/Faulkner properties is serviced
via an existing 1.9 ha stormwater pond block adjacent to Parade Drive. This stormwater
facility has the following characteristics:

Drainage Area = ~33.7ha

Permanent Pool Elevation = 103.50 m
Extended Detention Elevation = 103.70 m
100-Year Elevation = 105.33 m

The facility outlets to an existing ditch located east of the storm outlet. The ditch is
approximately 405 m upstream of the commencement of the Faulkner Municipal Drain.

4.3.2 Davidson Stormwater Management Facility

The existing development to the north of the Davidson/Eder properties is serviced by the
central “"Davidson” stormwater management pond. The existing Davidson stormwater pond
occupies approximately 3.2 ha of land and is partially located under the existing Hydro One
tower line. The ponds are sized for their respective areas with no specific additional areas
considered. This stormwater facility has the following characteristics:

Drainage Area = ~40.6 ha

Permanent Pool Elevation = 101.50 m
Extended Detention Elevation = 102.10 m
100-Year Elevation = 103.17 m

The facility outlets from the south end of its configuration to a ditched outlet that conveys the
flows southwest to the Faulkner Municipal Drain.

4.3.3 Faulkner Municipal Drain

The Faulkner Municipal Drain (FMD) generally bisects the whole of the development area in
half. The FMD conveys flows from north to south to the north side of Flewellyn Road (i.e.
roadside ditch) then heads eastward and then southwards along the west side of Shea Road.
The FMD drain begins at approximately 215 m north of Flewellyn Road (within the
development lands) and ultimately discharges to Flowing Creek Municipal Drain 5.45 km away
(approximately 330 m south of the intersection of Shea Road and Brownlee Road). Figure
6.1 (Maintenance Sections and Section Drainage Areas) from the Engineer’'s Report is
provided in Appendix D for reference.

The Engineer’s Report for the FMD was recently amended in December 2020 by Robinson
Consultants Inc. to accommodate the changes in land use from rural, or agricultural, to urban
development. Additionally, some modifications of the main drain were also documented in
order to relocate a portion, lower the profile in some locations, and modify the cross-section
where required in order to increase capacity and reduce erosion potential. No specific erosion
thresholds are noted for the FMD in the Engineer’s Report.

Subsequent to the amended Report, there was a minor addendum in March 2021 to account
for an adjustment in the prescribed value for lands utilized for construction of the drain and
the resultant modified value of allowances.

DAVID SCHAEFFER ENGINEERING LTD.
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The FMD model will be utilized during the design of future stormwater management facilities
to confirm that there will be no negative impacts to water levels or capacity of the drain in
the post-development condition. JFSA has reviewed the existing conditions as a component
of their “Pre-Development Hydraulic and Hydrologic Study” (provided in Appendix D) and
noted some private access culverts along Flewellyn Road are close to or at capacity as
summarized in the Engineer’s Report Table 4.2. These culverts can be revisited in association
with future consultation with the Drainage Engineer is association with the advancement of
the development area.

4.3.4 Flowing Creek Municipal Drain

As noted in the prior section, the FMD outlets to the Flowing Creek Municipal Drain (FCMD)
south of Brownlee Road. The Engineer’s Report for FCMD was prepared by A.J. Graham
Engineering Consultants Limited in December 1973 and was constructed in 1974 by the
former Township of Goulbourn. There are no known issues with the FCMD.

The Rideau Valley Conservation Authority completed Flood Risk Mapping for Flowing Creek in
May 2017 (covering from Flewellyn Road to the confluence with the Jock River). The RVCA
report makes reference to some possible shallow field flood areas southwest of Akins/Shea
Road, however, it goes on to detail the ‘considerable uncertainty’ as to how this may occur
and whether there would be any material impact to the adjacent FMD (see RVCA report
excerpts in Appendix D for reference). However, it is presumed that the Drainage Engineer
for the FMD has considered this potentiality based on their recent FMD improvements and
knowledge of the FCMD Flood Risk Mapping results.

4.3.5 Site Drainage
For the Caivan landholdings west of the Hydro one corridor the site topography generally
drains eastward and southward with drainage ultimately being conveyed to the FMD which

bisects the development area.

Similarly, the development area east of the Hydro One corridor also drains eastward and
southward to the portion of the FMD along the northern Flewellyn Road right-of-way.

JFSA has reviewed the development area’s existing conditions as a component of their “Pre-
Development Hydraulic and Hydrologic Study"” provided in Appendix D for reference.

There are no minor storm sewer systems that the development area is tributary to.
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5.0 OPPORTUNITIES AND CONSTRAINTS
5.1 Drainage Network

The review of site topography has generally shown that surface water is conveyed to adjacent
perimeter roadside ditches and the Faulkner Municipal Drain.

As a component of the review of storm servicing for the future MSS, any adjustment to
drainage boundaries or outlets will require consultation with appropriate agencies. Generally
speaking, the development only has one viable stormwater outlet which is the FMD and
stormwater management facilities will be located at the southern boundary of study area due
to site topography. Therefore any adjustments will need to be coordinated with the Drainage
Engineer and any processes completed in accordance with the Drainage Act. This includes
consideration of the Flowing Creek Municipal Drain (FCMD) (which the FMD connects to) and
ultimately the Jock River.

Lands which comprise the SSUEA are not restricted by floodplain areas from any major
watercourses. Preliminary review of the FMD HEC-RAS modelling associated with the recently
updated Engineer’s Report (see Section 4.3.3) has indicated that there may be private access
culverts on the FMD along Flewellyn Road that could constrain flows during the 100-year
event and these will be further assessed in future design stages in consultation with the
Drainage Engineer.

5.2 Water Quantity Control

Water quantity controls for the development area will be impacted by various site constraints
(i.e. infiltration potential, development density, etc) as well as downstream capacities. At
minimum, post-development peak flows within the FMD are not to exceed pre-development
levels for all storms up to the 100-year event. Generally this will require review of the FMD
and FCMD based on the on-site controls implemented and also manage runoff volumes so as
not to create downstream impacts. Prior consultation with the RVCA for other development
areas tributary to the Jock River has indicated that there are no quantity control required
within the Jock River Reach 2 subwatershed. Updated subwatershed reporting is currently a
work in progress.

5.3 Water Quality Control

Water quality control for the development area will have to be in accordance with the Jock
River Reach 2 & Mud Creek Subwatershed Study. Similar to the adjacent development areas
recently advanced, this would mean that the requirement is for an enhanced protection level
(80% TSS removal) of water quality treatment.

5.4 Infiltration

The Hydrogeological review completed by Paterson Group characterized the hydrogeological
condition of the SSUEA with respect to bedrock and surficial geology, aquifers, aquitards,
horizontal and vertical flow patterns, existing groundwater use, and aquifer vulnerability. The
report generally summarizes that the overburden and bedrock within the SSUEA have
hydraulic conductivity values ranging from 4.2 x 10°® m/sec to 2.2 x 10> m/sec (moderate
hydraulic conductivity) and 4.3 x 107 m/sec to 1.6 x 104, respectively (refer to the Table 2
summary from the Paterson report in Appendix D). Field saturated conductivity values from
Paterson’s Table 3 are also provided. Highest surficial field saturated values were observed
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within the southwestern portion of the subject site indicating that this area will have more
permeable characteristics than the northeastern areas and as such are more conducive for
providing LID measures for water balance and could be considered for optimizing the rate of
infiltration via typical lot level and conveyance Best Management Practices (BMPs).

JFSA has reviewed the development area’s existing conditions as a component of their “Pre-
Development Hydraulic and Hydrologic Study” provided in Appendix D for reference. JFSA’s
water budget modelling considered the shallow infiltration results, as reported by Paterson,
in their analysis. The JFSA detailed PCSWMM model was run for 39 year, from 1967 to 2007,
using hourly rainfall data from Environment Canada’s Ottawa International Airport monitoring
station. Table 1 from the JFSA report are provided in Appendix D for reference. The table
outlines the water budget breakdown of the development area of the SSUEA. Based on the
simulations, JFSA assessed that the eastern portion of the development area (east of the
Faulkner Drain) will have 17% of the annual rainfall resulting in runoff with 63% evaporating
and 20% infiltrating.

Mapping from the Mississippi-Rideau Source Protection Plan indicates that some portions of
the development area may fall under the fringes of the Significant Groundwater Recharge
Area (SGRA) mapping. The site review by Paterson has indicated that the high Rock Quality
Designation (RQD) of the bedrock within the site area supports an interpretation that the
significance of the recharge to the bedrock aquifer is minimal.

5.5 Existing Servicing Infrastructure

The following opportunities and constraints have been identified for the SSUEA and will be
reviewed in further detail in a future MSS.

5.5.1 Wastewater Servicing

Wastewater servicing for the SSUEA is governed by the capacity of the SRPS (and its
forcemains) and ultimately by the available residual capacity in the existing recently
completed Fernbank Lands Sanitary Trunk sewer. As per the Master Servicing Report for the
Stittsville South - Area 6 development, there is excess capacity available in the Fernbank
Lands trunk sewer. The Area 6 study summarized that the Fernbank Trunk was designed for
a peak flow of 528 L/s and had a capacity of 670 L/s (excess capacity of 142 L/s). The prior
sanitary system flows were based on older City of Ottawa parameters. When evaluations
flows based on updated parameters in Technical Bulletin ISTB-2018-01 the excess capacity is
theoretically increased to 235 L/s.

The existing SRPS also has an emergency overflow outlet (internal weir elevation of 103.40m
- see Novatech Drawing No. 113004-PS-SVC in Appendix B) to the adjacent “Davidson”
stormwater management pond to the south. This overflow will have to be assessed at detailed
design to determine if a new overflow is required based on projected underside of footing
elevations during the future MSS preparation.

As noted in Section 4.1 the existing sanitary sewer inlet at the SRPS is at an invert elevation
of 98.72m. Existing ground elevations in the southeast portion of the SSUEA are as low as
~101.60m which imposes some constraint in terms of fill import required to facilitate a gravity
system that would conveys sanitary flows all the way to the SRPS approximately 1km away.
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5.5.2 Water Servicing

Based on prior analyses undertaken for development areas within Area 6 to the north of the
subject site, lower water pressures are anticipated during peak hours in areas with ground
elevations of 124m or higher and high pressures during average day demands for areas with
ground elevations lower than 106m. A future detailed analysis to be prepared in conjunction
with the MSS will determine where mitigation may be required within the watermain network.

5.5.3 Stormwater Servicing

There are currently no existing or planned stormwater management facilities associated with
the SSUEA lands. The overall site currently drains to the Faulkner Municipal Drain via sheet
drainage and various periphery roadside drainage ditches. The FMD poses a constraint for
the development area given that it bisects the central portion of the development area while
topography for the lands areas on either site have the same northwest to southeast drainage
pattern. This drainage pattern does provide the opportunity to have a wet pond facility
adjacent to the FMD as an outlet(s) at the southern boundary of the development areas but
detailed review during MSS preparation will fully assess whether one or two facilities would
ultimately be required.
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6.0 SUMMARY AND CONCLUSIONS
6.1 Wastewater Servicing

The sanitary flows from the SSUEA will require conveyance by sanitary pumping to convey
flows to the Fernbank Lands Trunk sewer. Gravity flows to the existing SSUEA are possible
but are likely constrained by the extent of fill importation required to facilitate sufficient sewer
cover on a gravity system in the lower (southern) areas of the SSUEA based on site
topography. This includes having appropriate freeboard over the sanitary overflow for the
SRPS.

The MSS should evaluate proposed servicing alternatives should fill importation be deemed
excessive (i.e. new pumping facility, relocation of the SRPS, etc). In addition, the MSS should
review the SRPS sanitary overflow condition and assess whether a new overflow elevation to
another location (i.e. a new SWM facility) is warranted to further mitigate site grading
conditions.

6.2 Water Servicing

At the Master Servicing Study stage the water supply for the SSUEA will be assessed via a
hydraulic assessment of the proposed distribution network in order to confirm sufficient water
supply is available, and within the required pressure ranges, under future demands during
average day, peak hour and fire flow conditions. Watermain boundary conditions will be
requested from the City of Ottawa and the analysis will be completed in accordance with the
most current design guidelines and technical bulletins.

6.3 Stormwater Servicing

There are currently no planned stormwater management facilities associated within the
SSUEA. The local drainage for the subject area is ultimately conveyed by the FMD which
bisects the SSSUEA lands.

The site topography has natural gradients from the northwest to the southeast lending to the
practical implementation of stormwater management facility/facilities in the southern areas
of the site, with an outlet to the FMD. It is anticipated that any proposed facility/facilities
could provide both quantity and quality control to meet required targets. Quantity control
would be required to maintain the integrity of the FMD and mitigate any increases in water
levels within that system. The MSS will detail the target requirements of the facilities.

A review of options for adjustments to the FMD, where it bisects the site, can be reviewed as
part of the MSS but there appears to be limited opportunities due to the location of the FMD
in relation to holdout properties not under control by the proponent.

Analyses completed by Paterson Group and JFSA have shown areas of moderate hydraulic
conductivity. The MSS will quantify the post-development water balance to summarize that
a water balance condition is met.
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APPENDIX B

WASTEWATER



Ministry of the Environment and Climate Change

» >
z)‘—' Ontario Ministére de I'Environnement et de I’Action en

matiére de changement climatique

ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER 3415-ADQLJG
Issue Date: September 21, 2016

Stittsville South Inc. and 1384341 Ontario Ltd.
1737 Woodward Drive, 2nd Floor

Ottawa, Ontario
K2C 0P9

Site Location:  Stittsville South Area 6 Sanitary Pumping Station
5970 Fernbank Road and part of 5993 Flewellyn Road
City of Ottawa, Ontario

You have applied under section 20.2 of Part 11.1 of the Environmental Protection Act, R.S.0. 1990, c. E. 19
(Environmental Protection Act) for approval of:

Sanitary Pump Station and Forcemain
- one (1) 3000 mm diameter and 8.65 metre deep wet well with provision for three (3) submersible non-clog
wastewater pumps, each pump designed for 42 litres/second at a Total Dynamic Head (TDH) of 29 metres,

complete with trash basket, pipe rails, level regulation, force air blower unit and appurtenances;

- two (2) pumps will be initially installed with each pump capable of delivering 42 litres/second at a TDH of
29 metres for an initial firm capacity of 42 litres/second;

- the third pump will be added through an amendment to the ECA once development flows approach 42
litres/second to bring the pump station to its ultimate firm capacity of 84 litres/second;

- approximately 870 metres of dual 200 mm diameter HDPE DR13.5 sanitary forcemains originating at the
pump station control building and terminating at the existing sanitary sewer on Fernbank Road;

- one (1) 2400 mm x 1800 mm concrete discharge manhole, complete with Swab Catcher, replacing the
existing sanitary MH 401 on Fernbank Road. Dual forcemains will discharge to this new manhole;

- pump station control building complete with mechanical and electrical systems, process piping, valves,
control panels, SCADA system, odour control system, swab launchers and appurtenances;
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- one (1) 170 KW self-enclosed diesel generator (to be registered under Environmental Activity and Sector
Registry (EASR)) on a reinforced concrete pad adjustment to the pump station control building complete
with diesel fuel tank, valves and controls;

- one (1) 2400 mm x 1800 mm concrete by-pass chamber complete with valves, couplings and
appurtenances;

Sanitary Sewers Pump Station
- approximately 4.8 metres of 450 mm diameter sanitary sewer @ 2.55% from Sanitary MH 99 to wet well;

- approximately 18 metres of 200 mm diameter sanitary forcemain HDPE 13.5 from SAN MH 99 to By-pass
Chamber;

- approximately 18.7 metres of 600 mm diameter sanitary sewer from SAN MH 99 to SAN MH 97;
Interim Emergency Sanitary Sewer Overflow

approximately 26.6 metres of 250 mm diameter sanitary sewer from sanitary MH 97 to the existing Faulkner
Ditch. Elevation of emergency overflow in sanitary MH 97 is 104.27m;

Permanent Emergency Sanitary Sewer Overflow

the permanent Emergency Sanitary Sewer Overflow will discharge to the future Davidson Stormwater
Management Facility which is anticipated to be constructed within the next 2-4 years;

- the permanent emergency sanitary sewer overflow will consist of 3 metres of 600 mm diameter sewer from
sanitary MH 97 to the future stormwater management facility. The elevation of the emergency overflow in
MH 97 is 103.40m;

- provision to adjust the elevation of the permanent emergency sanitary overflow in MH 97 within a range of
102.80m to 103.70m based on the final 100-year water level in the future Davidson Stormwater

Management Facility;

- one (1) primary measuring device in MH 97 consisting of a broad crest weir complete with ultrasonic level
recorder;

- once permanent emergency sanitary sewer overflow is established, the interim overflow will be abandoned;

including erosion/sedimentation control measures during construction and all other controls and appurtenances
essential for the proper operation of the aforementioned Works;

all in accordance with the application from the Stittsville South Inc. and 1384341 Ontario Ltd., dated March 03,
2016, and all other supporting documents, final plans and specifications prepared by Novatech.
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For the purpose of this environmental compliance approval, the following definitions apply:

"Approval" means this entire document including the application and any supporting documents listed in any
schedules in this Approval;

"BODS" (also known as TBODS) means five day biochemical oxygen demand measured in an unfiltered
sample and includes carbonaceous and nitrogenous oxygen demand;

"Director" means a person appointed by the Minister pursuant to section 5 of the Environmental Protection Act
for the purposes of Part II.1 of the Environmental Protection Act;

"E. Coli" refers to the thermally tolerant forms of Escherichia that can survive at 44.5 degrees Celsius;

"Emergency Situation" means a structural, mechanical or electrical failure that causes a temporary reduction in
the capacity of the sanitary sewage pumping station or an unforeseen flow condition that may result in:

a) danger to the health or safety of any person; or
b) injury or damage to any property, or serious risk of injury or damage to any property.

"EPA" means the Environmental Protection Act, R.S.0O. 1990, c.E.19, as amended;

"Event" in the context the sanitary sewage pumping station located outside a Sewage Treatment Plant, means an
action or occurrence, at the sanitary sewage pumping station that causes a Sewage Pumping Station Overflow.
An Event ends when there is no recurrence of a Sewage Pumping Station Overflow in the 12-hour period
following the last Sewage Pumping Station Overflow. Two Events are separated by at least 12 hours during

which there has been no recurrence of a Sewage Pumping Station Overflow;

"Limited Operational Flexibility" (LOF) means the modifications that the Owner is permitted to make to the
Works under this Approval;

"Ministry" means the ministry of the government of Ontario responsible for the Environmental Protection Act
and the Ontario Water Resources Act and includes all officials, employees or other persons acting on its behalf;

"Notice of Modifications" means the form entitled “Notice of Modifications to Sewage Works” included in
Schedule "A";

"Owner" means the Stittsville South Inc. and 1384341 Ontario Ltd., and includes their successors and assignees;

"Professional Engineer" means a person entitled to practise as a Professional Engineer in the Province of
Ontario under a licence issued under the Professional Engineers Act;

"Sewage Pumping Station Overflow" means any discharge from a sanitary sewage pumping station located
outside a Sewage Treatment Plant that does not undergo any treatment or only receives partial treatment before

it is discharged to the environment;

"Substantial Completion" has the same meaning as “substantial performance” in the Construction Lien Act;
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"Water Supervisor" means the person appointed as Water Supervisor of the Ottawa office of the Ministry;

"Works" means the sewage works described in the Owner's application(s) and this Approval.

You are hereby notified that this environmental compliance approval is issued to you subject to the terms and
conditions outlined below:

TERMS AND CONDITIONS

1. GENERAL PROVISIONS

(1) The Owner shall ensure that any person authorized to carry out work on or operate any aspect of the
Works is notified of this Approval and the Conditions herein and shall take all reasonable measures to
ensure any such person complies with the same.

(2) The designation of the The City of Ottawa as the operating authority of the site on the application for
approval of the Works does not relieve the Owner from the responsibility of complying with any and all
of the Conditions of this Approval.

(3) 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 Approval, and the application for
approval of the Works.

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

(5) 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.

(6) The Conditions of this Approval are severable. If any Condition of this Approval, or the application
of any requirement of this Approval to any circumstance, is held invalid or unenforceable, the
application of such Condition to other circumstances and the remainder of this Approval shall not be
affected thereby.

(7) The issuance of, and compliance with the Conditions of this Approval does not:
(a) relieve any person of any obligation to comply with any provision of any applicable statute,
regulation or other legal requirement, including, but not limited to, the obligation to obtain
approval from the local conservation authority necessary to construct or operate the sewage

Works; or

(b) limit in any way the authority of the Ministry to require certain steps be taken to require the
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Owner to furnish any further information related to compliance with this Approval.

EXPIRY OF APPROVAL

(1) This Approval will cease to apply to those parts of the new Works which have not been constructed
within five (5) years of the date of this Approval.

CHANGE OF OWNER

(1) The Owner shall notify the Director, in writing, of any of the following changes within thirty (30)
days of the change occurring:

(a) change of Owner;
(b) change of address of the Owner;
(c) change of partners where the Owner is or at any time becomes a partnership, and a copy of the

most recent declaration filed under the Business Names Act, R.S.0. 1990, c. B17 shall be included
in the notification to the Director;

(d) change of name of the corporation where the Owner is or at any time becomes a corporation,
and a copy of the most current information filed under the Corporations Information Act, R.S.O.
1990, c. C39 shall be included in the notification to the Director.

UPON SUBSTANTIAL COMPLETION OF THE SEWAGE PUMPING STATION

(1) Upon Substantial Completion of the sewage pumping station, the Owner shall prepare a statement,
certified by a Professional Engineer, that the sewage pumping station was constructed in accordance
with this Approval, and shall make the written statement available to the Ministry, upon request.

(2) Within one (1) year of Substantial Completion of the sewage pumping station, a set of as-built
drawings showing the sewage pumping station “as constructed” shall be prepared. These drawings shall
be kept up to date through revisions undertaken from time to time and a copy shall be retained at the
sewage pumping station for the operational life of the sewage pumping station.

SEWAGE PUMPING STATION OVERFLOW

(1) Any Sewage Pumping Station Overflow is prohibited, except:
(a) in an Emergency Situation;
(b) where the Sewage Pumping Station Overflow is a direct and unavoidable result of a planned
maintenance procedure, the Owner notified the Water Supervisor fifteen (15) days prior to the

Sewage Pumping Station Overflow and the Water Supervisor has given written consent of the
Sewage Pumping Station Overflow; or,
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(c) where the Sewage Pumping Station Overflow is planned for research or training purposes, the
discharger notified the Water Supervisor fifteen (15) days prior to the Sewage Pumping Station
Overflow and the Water Supervisor has given written consent of the Sewage Pumping Station
Overflow.

(2) The Owner shall forthwith notify the Spills Action Centre (SAC) at 1-800-268-6060 or e-mail at
moe.sac.moe@ontario.ca and the Medical Officer of Health of every Sewage Pumping Station Overflow
Event. This notice shall include, at a minimum, the following information:

(a) the date and time at which the Event(s) started,

(b) duration of the Event(s);

(c) the location of the Event(s);

(d) the measured or estimated volume of the Event(s) (unless the Event(s) is/are ongoing); and

(e) the reason for the Event (s).
(3) The Owner shall submit Sewage Pumping Station Overflow Event Reports to the Ministry's local
office on an Annual basis, no later than forty-five (45) days following the end of the calendar year.
Event Reports shall be in an electronic format specified by the Ministry. In each Event Report the
Owner shall include, at a minimum, the following information on any Event(s) that occurred during the
preceding year:

(a) the date and time at which the Event(s) started,

(b) duration of the Event(s);

(c) the location of the Event(s);

(d) the measured or estimated volume of the Event(s) (unless the Event(s) is/are ongoing); and

(e) the reason for the Event(s).
(4) The Owner shall use best efforts to collect a representative sample consisting of a minimum of two
(2) grab samples of the Sewage Pumping Station Overflow and have it analysed for parameters outlined
in Table 1 of Condition 7 (2) using the protocols specified in Condition 7 (3), one at the beginning of the
Event and the second approximately near the end of the Event, to best reflect the effluent quality of such
Sewage Pumping Station Overflow.
(5) The Owner shall maintain a record of all Sewage Pumping Station Overflow(s), which shall contain,

at a minimum, the types of information set out in Condition 5 (2 (a)) to 5 (2 (e)) in respect of each
Sewage Pumping Station Overflow.
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OPERATION AND MAINTENANCE

(1) The Owner shall exercise due diligence in ensuring that, at all times, the Works and the related
equipment and appurtenances used to achieve compliance with this Approval are properly operated and
maintained. Proper operation and maintenance shall include effective performance, adequate funding,
adequate operator staffing and training, including training in all procedures and other requirements of
this Approval and the Act and regulations, adequate laboratory facilities, process controls and alarms
and the use of process chemicals and other substances used in the Works.

(2) The Owner shall prepare an operations manual within six (6) months of Substantial Completion of
the sewage pumping station, that includes, but not necessarily limited to, the following information:

(a) operating procedures for routine operation of the sewage pumping station;

(b) inspection programs, including frequency of inspection, for the sewage pumping station and
the methods or tests employed to detect when maintenance is necessary;

(c) repair and maintenance programs, including the frequency of repair and maintenance for the
sewage pumping station;

(d) procedures for the inspection and calibration of monitoring equipment;
(e) a spill prevention control and countermeasures plan, consisting of contingency plans and
procedures for dealing with equipment breakdowns, potential spills and any other abnormal

situations, including notification of the Water Supervisor; and

(f) procedures for receiving, responding and recording public complaints, including recording any
follow-up actions taken.

(3) The Owner shall maintain the operations manual current and retain a copy at the location of the
sewage pumping station for the operational life of the sewage pumping station. The Owner shall make
the manual available to the Ministry, upon request.

(4) The Owner shall make all manuals, plans, records, data, procedures and supporting documentation
available to the Ministry, upon request.

MONITORING AND RECORDING

The Owner shall, upon the issuance of this Approval, carry out the following monitoring program:

(1) All samples and measurements taken for the purposes of this Approval are to be taken at a time and
in a location characteristic of the quality and quantity of the effluent stream over the time period being
monitored.

(2) Samples shall be collected at the following sampling points, at the frequency specified, by means of
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the specified sample type and analysed for each parameter listed and all results recorded:

Table 1 - Monitoring during a Sewage Pumping Station Overflow Event
(Samples to be collected from the Sewage Pumping Station Overflow sewer near the sewage pumping station)

Sample Type Grab
Parameters BODS3, Total Suspended Solids, Total Phosphorus, E. Coli
(E. Coli samples may be limited to overflows occurring between Apr 1 and Oct 31)

(3) The methods and protocols for sampling, analysis and recording shall conform, in order of
precedence, to the methods and protocols specified in the following:

(a) the Ministry's Procedure F-10-1, “Procedures for Sampling and Analysis Requirements for
Municipal and Private Sewage Treatment Works (Liquid Waste Streams Only), as amended from
time to time by more recently published editions;

(b) the Ministry's publication "Protocol for the Sampling and Analysis of Industrial/Municipal
Wastewater" (January 1999), ISBN 0-7778-1880-9, as amended from time to time by more
recently published editions; and

(c) the publication "Standard Methods for the Examination of Water and Wastewater" (21st
edition), as amended from time to time by more recently published editions.

REPORTING

(1) Fifteen (15) days prior to the date of a planned Sewage Pumping Station Overflow being conducted
pursuant to Condition 5 and as soon as possible for an unplanned Sewage Pumping Station Overflow,
the Owner shall notify the Water Supervisor in writing of the pending start date, in addition to an
assessment of the potential adverse effects on the environment and the duration of the Sewage Pumping
Station Overflow.

(2) In addition to the obligations under Part X of the Environmental Protection Act, (which includes
contacting the Spills Action Centre (SAC) at 1-800-268-6060 or e-mail at moe.sac.moe @ontario.ca),
the Owner shall, within ten (10) working days of the occurrence of any reportable spill as defined in
Ontario Regulation 675/98, Bypass or loss of any product, by-product, intermediate product, oil, solvent,
waste material or any other polluting substance into the environment, (with the exception of a sanitary
sewage discharged during an Event), submit a full written report of the occurrence to the Water
Supervisor describing the cause and discovery of the spill or loss, clean-up and recovery measures taken,
preventative measures to be taken and schedule of implementation.

(3) The Owner shall prepare and submit a report to the Water Supervisor on an annual basis. The
reports shall contain the following information:

(a) a copy of all Notice of Modifications submitted to the Water Supervisor as a result of Schedule

A, Section 1 (Limited Operational Flexibility) with a status report on the implementation of each
modification;
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(b) a report summarizing all modifications completed as a result of Schedule A, Section 3.

LIMITED OPERATIONAL FLEXIBILITY

(1) The Owner may make modifications to the Works in accordance with the Terms and Conditions of
this Approval and subject to the Ministry’s “Limited Operational Flexibility Criteria for Modifications to
Sewage Works”, included under Schedule "A" of this Approval, as amended.

(2) The sewage pumping station works proposed under Limited Operational Flexibility shall adhere to
the design guidelines contained within the Ministry’s publication “Design Guidelines for Sewage Works
2008”, as amended.

(3) The Owner shall ensure at all times, that the sewage pumping station works, related equipment and
appurtenances which are installed or used to achieve compliance are operated in accordance with all
Terms and Conditions of this Approval.

(4) For greater certainty, the following are not permitted as part of Limited Operational Flexibility:

(a) Modifications to the sewage pumping station works that result in an increase of the Rated
Capacity of the sewage pumping station works;

(b) Modifications to the sewage pumping station works that may adversely affect the approved
effluent quality criteria or the location of the discharge/outfall;

(c) Modifications to the sewage pumping station works approved under s.9 of the EPA, and

(d) Modifications to the sewage pumping station works pursuant to an order issued by the
Ministry.

(5) Implementation of Limited Operational Flexibility is not intended to be used for piecemeal measures
that result in major alterations or expansions.

(6) If the implementation of Limited Operational Flexibility requires changes to be made to the
Emergency Response, Spill Reporting and Contingency Plan, the Owner shall, as deemed necessary in
consultation with the Water Supervisor, provide a revised copy of this plan for approval to the local fire
services authority prior to implementing Limited Operational Flexibility.

(7) For greater certainty, any alteration made under the Limited Operational Flexibility may only be
carried out after other legal obligations have been complied with including those arising from the
Environmental Protection Act, Niagara Escarpment Planning and Development Act, Oak Ridges
Moraine Conservation Act, Lake Simcoe Protection Act and Greenbelt Act.

(8) Prior to implementing Limited Operational Flexibility, the Owner shall complete a Notice of

Modifications describing any proposed modifications to the sewage pumping station works and submit it
to the Water Supervisor.
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10.

11.

TEMPORARY EROSION AND SEDIMENT CONTROL

(1) The Owner shall install and maintain temporary sediment and erosion control measures during
construction and conduct inspections once every two (2) weeks and after each significant storm event (a
significant storm event is defined as a minimum of 25 mm of rain in any 24 hours period). The
inspections and maintenance of the temporary sediment and erosion control measures shall continue
until they are no longer required and at which time they shall be removed and all disturbed areas
reinstated properly.

(2) The Owner shall maintain records of inspections and maintenance which shall be made available for
inspection by the Ministry, upon request. The record shall include the name of the inspector, date of
inspection, and the remedial measures, if any, undertaken to maintain the temporary sediment and
erosion control measures.

RECORD KEEPING

The Owner shall retain for a minimum of five (5) years from the date of their creation, all records and
information related to or resulting from the operation and maintenance activities required by this
Approval.
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1.1

1.2

Schedule "A"'
Limited Operational Flexibility Criteria for Modifications to Sewage Works

The modifications to a sewage pumping station approved under an Environmental Compliance Approval
(Approval) that are permitted under the Limited Operational Flexibility (LOF), are outlined below and
are subject to the LOF conditions in the Approval, and require the submission of the Notice of
Modifications. If there is a conflict between the sewage pumping station works listed below and the
Terms and Conditions in the Approval, the Terms and Conditions in the Approval shall take precedence.

Sewage Pumping Stations

a.  Adding or replacing equipment where new equipment is located within an existing sewage
pumping station site, provided that the facility Rated Capacity is not exceeded and the existing
flow process and/or treatment train are maintained, as applicable.

Pilot Systems
a.  Installation of pilot systems for new or existing technologies provided that:

1. any effluent from the pilot system is discharged to the inlet of the sewage pumping station or
hauled off-site for proper disposal,

ii.  any effluent from the pilot system discharged to the inlet of the sewage pumping station or
sewage conveyance system does not significantly alter the composition/concentration of the
influent sewage to be treated in the downstream process; and that it does not add any
inhibiting substances to the downstream process, and

iii.  the pilot system’s duration does not exceed a maximum of two years; and a report with
results is submitted to the Director and Water Supervisor three months after completion of
the pilot project.

Sewage works that are exempt from section 53 of the OWRA by O. Reg. 525/98 continue to be exempt
and are not required to follow the notification process under this Limited Operational Flexibility.

Normal or emergency operational modifications, such as repairs, reconstructions, or other improvements
that are part of maintenance activities, including cleaning, renovations to existing approved sewage
works equipment, provided that the modification is made with Equivalent Equipment, are considered
pre-approved.

The modifications noted in section (3) above are not required to follow the notification protocols under

Limited Operational Flexibility, provided that the number of pieces and description of the equipment as
described in the Approval does not change.
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g-? Ol'ltariO Notice of Modification to Sewage Works
Ministry of

RETAIN COPY OF COMPLETED FORM AS PART OF THE ECA AND SEND A COPY TO THE WATER
SUPERVISOR (FOR MUNICIPAL) OR DISTRICT MANAGER (FOR NON-MUNICIPAL SYSTEMS)

Part 1 - Environmental Compliance Approval (ECA) with Limited Operational Flexibility
(Insert the ECA's owner, number, issuance date and notice number, which should start with “01” and consecutive numbers thereafter)
ECA Number Issuance Dale (mm/dd/yy) | Notco numbor (f appbcabio)

ECA Ownaor |Iuh.nq:|drrr

Part 2: Description of the modifications as part of the Limited Operational Flexibility
(Attach a detaded descripton df the sewage works)

Description shall include:
1. A detail description of the modifications and/or operations to the sewage works (e.g. sewage work component, location, size, equipment
, matenal, process name, elc.)
2 that the anticipated ervironmental effects are negligible.
a Lmufmduedvermd or amendments to, all relevant technical documents that are affected by the modifications as applicable, i.e.
submission of documentation is not required, but the listing of updated documents is (design brief, drawings, emergency plan, etc.)

Part 3 — Declaration by Professional Engineer

| hereby declare that | have verified the scope and technical aspects of this modification and confirm that the design:
1. Has been prepared or reviewed by a Prolessional Engineer who is licensed to practice in the Province of Ontano;
Emmm Ministry’ ﬁmm standards, industry's best
3 consistent with 5 ring 1o engineering 5 management
practices, and demonstrating ongoing compliance with 5.53 of the Ontario Water Resources Act; and other appropriate regulations.
| hereby declare that to the best of my knowledge, information and belief the information contained in this form is complete and accurale.

Name (Pnnt} PEDQ Lconse Mumber
Signature Date (mm/adyy)
Nam of Employer

Part 4 - Declaration by Owner

| hereby declare that:

I.ngdhﬁndbyﬂuﬂuthmﬂﬁﬂﬂaﬁm;
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Z. 1Né 'Unamer CONSEMIS 10 e MOOmCAn; ana

3. These modifications to the sewage works are proposed in accordance with the Limited Operational Flexibility as described in the ECA
4. The Owner has fulfilled all applcable requirements of the Environmental Assessment Act

| hereby declare that to the best of my knowledge, information and belief the information contained in this form is complete and accurate

Nama of Owngr qﬂfﬂ'ﬁf‘:&:hﬂ Prmt Cwmiar roprasantatve s bk (Prnt)

Ownor Reprosontatve s Signature Date (mm/ad yy)

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

1.

Condition 1 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 Approval and the practice that the Approval is based on
the most current document, if several conflicting documents are submitted for review.

Condition 2 is included to ensure 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.

Condition 3 is included to ensure that the Ministry records are kept accurate and current with respect to
approved Works and to ensure that any subsequent Owner of the Works is made aware of the Approval
and continue to operate the Works in compliance with it.

Condition 4 is included to ensure that the sewage pumping station is constructed in accordance with the
Approval and that record drawings of the sewage pumping station “as constructed” are maintained for
future reference.

Conditions 5 and 7 are included to indicate that Sewage Pumping Station Overflow of untreated and/or
partially treated sewage to the environment is prohibited, save in certain limited circumstances where the
failure to do so could result in greater injury to the public interest than the Sewage Pumping Station
Overflow itself, or where the Sewage Pumping Station Overflow can be limited or otherwise mitigated
by handling it in accordance with an approved contingency plan. The notification and documentation
requirements allow the Ministry to take action in an informed manner and will ensure the Owner is
aware of the extent and frequency of Sewage Pumping Station Overflow Event(s).

Condition 6 is included to require that the Works be properly operated, maintained, funded, staffed and
equipped such that the environment is protected and deterioration, loss, injury or damage to any person
or property is prevented. As well, the inclusion of a comprehensive operations manual for the sewage
pumping station governing all significant areas of operation, maintenance and repair is prepared,
implemented and kept up-to-date by the Owner and made available to the Ministry. Such a manual is an
integral part of the operation of the sewage pumping station. Its compilation and use should assist the
Owner in staff training, in proper plant operation and in identifying and planning for contingencies
during possible abnormal conditions. The manual will also act as a benchmark for Ministry staff when
reviewing the Owner's operation of the Works.
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10.

Condition 8 is included to provide a performance record for future references, to ensure that the Ministry
is made aware of problems as they arise, so that the Ministry can work with the Owner in resolving any
problems in a timely manner.

Condition 9 is included to ensure that the Works are operated in accordance with the application and
supporting documentation submitted by the Owner, and not in a manner which the Director has not been
asked to consider. These Conditions are also included to ensure that a Professional Engineer has
reviewed the proposed Modifications and attests that the Modifications are in line with that of Limited
Operational Flexibility, and provide assurance that the proposed Modifications comply with the
Ministry's requirements stipulated in the Terms and Conditions of this Approval, Ministry policies,
guidelines, and industry engineering standards and best management practices.

Condition 10 is included as installation, regular inspection and maintenance of the temporary sediment
and erosion control measures is required to mitigate the impact on the downstream receiving
watercourse during construction, until they are no longer required.

Condition 11 is included to require that all records are retained for a sufficient time period to adequately
evaluate the long-term operation and maintenance of the Works.

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon
me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the
Tribunal. Section 142 of the Environmental Protection Act provides that the Notice requiring the hearing
shall state:

1.

2.

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

The Notice should also include:

e e

The name of the appellant;

The address of the appellant;

The environmental compliance approval number;

The date of the environmental compliance approval;

The name of the Director, and;

The municipality or municipalities within which the project is to be engaged in.

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

This Notice must be served upon:

The Director appointed for the purposes of

The Secretary* Part II.1 of the Environmental Protection Act
Environmental Review Tribunal Ministry of the Environment and
655 Bay Street, Suite 1500 AND Climate Change
Toronto, Ontario 135 St. Clair Avenue West, 1st Floor
MS5G 1ES Toronto, Ontario
M4V 1P5
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* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from
the Tribunal at: Tel: (416) 212-6349, Fax: (416) 326-5370 or www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part 11.1 of the Environmental Protection Act.

DATED AT TORONTO this 21st day of September, 2016

Gregory Zimmer, P.Eng.
Director
appointed for the purposes of Part 1.1 of the
Environmental Protection Act
MS/
c: District Manager, MOECC Ottawa office
Greg McDonald, Novatech
Charles Warnock, Program Manager, City of Ottawa, Development Review
Linda Carkner, Program Manager, City of Ottawa, Infrastructure Services
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TABLE D-1: FERNBANK CDP LANDS - NEW TRUNK SEWER
SANITARY SEWER DESIGN SHEET (2031)

AREA RESIDENTIAL COMMERCIAL INSTITUTIONAL C+l INFILTRATION PIPE
LOW DENSITY MEDIUM DENSITY HIGH DENSITY MIXED USE TOTAL Peak Total
Accum. | Area Accum. | Area Accum. | Area Accum. Accum. | Peak |Peak Flow Accum. Accum. Flow |Total Areal Accum. | Infilt. | Flow | Size | Slope | Length | Capacity | Full Flow | Q/Qu
ID | From| To |Area (ha)] Pop. | Pop. | (ha) | Pop. Pop. (ha) | Pop.] Pop. (ha) Pop. | Pop. | Pop. | Pop. | Factor (I/s) | Area (ha) | Area (ha) JArea (ha)] Area (ha) | (I/s) (ha) | Area (ha) |Flow (I/s)| (I/s) | (mm) | (%) (m) (s) | vel.(mis)] (%)
1 902 | 904 | 9.85 910 910 0.36 54 54 0.00 0 0 0.00 0 0 964 964 3.8 14.9 0.00 0.00 0.78 0.78 0.7 16.07 16.07 4.5 20.1 | 250 | 0.24 154 30.4 0.60 66.0%
2 904 | 908 | 11.65 1076 1986 | 3.10 465 519 0.00 0 0 0.00 0 0 1541 2505 3.5 35.6 0.00 0.00 0.91 1.69 1.5 22.29 38.36 10.7 | 47.8 | 300 | 0.24 306 49.4 0.68 96.7%
3 906 | 908 7.45 688 688 0.00 0 0 0.00 0 0 0.00 0 0 688 688 3.9 10.9 0.00 0.00 2.63 2.63 2.3 14.51 14.51 41 17.2 | 250 | 1.50 373 76.0 1.50 22.7%
4 908 | 912 | 4.45 411 3085 | 1.67 251 770 0.00 0 0 0.00 0 0 662 3855 3.3 52.3 0.63 0.63 0.00 4.32 4.3 16.43 69.30 19.4 76.0 | 300 | 0.61 396 78.8 1.08 96.4%
5 910 | 912 | 10.35 956 956 0.00 0 0 0.00 0 0 0.00 0 0 956 956 3.8 14.8 0.00 0.00 0.83 0.83 0.7 19.34 19.34 5.4 209 | 250 | 0.24 320 30.4 0.60 68.8%
6 912 | 920 | 11.15 1030 5071 0.00 0 770 0.00 0 0 0.00 0 0 1030 5841 3.2 75.3 0.00 0.63 2.50 7.65 7.2 18.11 106.75 29.9 |112.4] 450 | 0.15 207 115.2 0.70 97.5%
7 914 | 916 | 16.35 1511 1511 0.90 135 135 0.00 0 0 0.00 0 0 1646 1646 3.7 243 0.00 0.00 0.45 0.45 0.4 25.23 25.23 74 31.8 | 300 | 0.25 152 50.4 0.69 63.0%
8 916 | 920 | 10.45 966 2477 | 0.00 0 135 0.00 0 0 0.00 0 0 966 2612 3.5 37.0 0.00 0.00 0.85 1.30 1.1 15.69 40.92 115 | 495 | 375 | 0.20 314 81.8 0.72 60.6%
9 918 | 920 5.55 513 513 0.49 74 74 0.00 0 0 0.00 0 0 587 587 3.9 9.4 0.00 0.00 6.14 6.14 5.3 16.04 16.04 4.5 19.2 | 250 | 0.85 363 57.2 1.13 33.5%
920 | 922 0.00 0 8061 0.00 0 979 0.00 0 0 0.00 0 0 0 9040 3.0 109.8 0.00 0.63 0.00 15.09 13.6 0.00 163.71 458 |]169.3| 525 | 0.18 265 190.3 0.85 88.9%
10 | 922 | 924 | 12.20 1127 9188 | 0.09 14 993 0.00 0 0 0.00 0 0 1141 10181 29 121.5 0.00 0.63 1.52 16.61 15.0 27.31 191.02 53.5 |190.0] 525 | 0.23 290 215.2 0.96 88.3%
924 | 934 | 0.00 0 9188 | 0.00 0 993 0.00 0 0 0.00 0 0 0 10181 29 121.5 0.00 0.63 0.00 16.61 15.0 0.00 191.02 53.5 |190.0] 525 | 0.79 669 398.8 1.78 47.6%
11 926 | 930 | 4.95 457 457 8.40 1260 1260 0.00 0 0 3.45 279 279 1996 1996 3.6 29.0 1.99 1.99 0.82 0.82 24 26.79 26.79 7.5 389 | 375 | 0.14 530 68.4 0.60 56.9%
12 | 928 | 930 9.35 864 864 3.55 533 533 0.00 0 0 0.00 0 0 1397 1397 3.7 20.9 0.00 0.00 3.85 3.85 8.8 22.72 22.72 6.4 30.7 | 200 | 7.00 55 90.5 2.79 33.9%
13 | 930 | 932 1.65 152 1473 | 2.95 443 2236 0.00 0 0 0.00 0 279 595 3988 3.3 53.9 0.34 2.33 0.80 5.47 6.8 10.54 60.05 16.8 774 | 450 | 0.11 308 99.1 0.60 78.2%
14 | 932 | 934 | 0.00 0 1473 | 0.00 0 2236 0.00 0 0 7.12 577 856 577 4565 3.3 60.7 3.56 5.89 6.10 11.57 15.2 17.52 77.57 21.7 97.6 | 525 | 0.10 455 141.9 0.63 68.8%
15 | 934 | 972 2.90 268 10929 | 1.80 270 3499 0.00 0 0 1.21 98 954 636 15382 2.8 172.4 0.61 712 0.40 28.58 31.0 15.08 283.67 79.4 |282.8] 600 | 0.26 | 1007 326.6 1.12 86.6%
16 | 936 | 938 7.58 700 700 0.70 105 105 0.00 0 0 0.00 0 0 805 805 3.9 12.6 0.00 0.00 217 217 1.9 14.42 14.42 4.0 18.5 | 250 | 1.00 108 62.0 1.22 29.8%
17 | 938 | 940 8.05 744 1444 | 1.00 150 255 0.00 0 0 4.41 357 357 1251 2056 3.6 29.8 2.21 2.21 0.83 3.00 4.5 25.14 39.56 11.1 4541 300 | 0.35 156 59.7 0.82 76.0%
18 | 940 | 952 6.35 587 2031 0.99 149 404 0.00 0 0 0.00 0 357 736 2792 3.5 39.2 0.00 2.21 0.00 3.00 4.5 10.51 50.07 14.0 57.8 | 300 | 0.75 310 87.4 1.20 66.1%
19 | 942 | 944 | 7.25 670 670 4.70 705 705 0.00 0 0 0.00 0 0 1375 1375 3.7 20.6 0.00 0.00 12.67 12.67 11.0 34.19 34.19 9.6 41.2 ] 250 | 0.90 516 58.9 1.16 70.0%
20 | 944 | 946 | 1220 1127 1797 | 1.00 150 855 0.00 0 0 0.00 0 0 1277 2652 3.5 37.5 0.00 0.00 0.82 13.49 11.7 20.35 54.54 15.3 64.4 | 375 | 0.20 511 81.8 0.72 78.8%
21 946 | 948 | 4.15 383 2180 | 4.22 633 1488 0.00 0 0 0.00 0 0 1016 3668 3.4 50.0 0.00 0.00 3.87 17.36 15.1 17.22 71.76 20.1 85.2 | 375 | 0.50 243 129.3 1.13 65.9%
948 | 950 0.00 0 2180 | 0.00 0 1488 0.00 0 0 0.00 0 0 0 3668 3.4 50.0 0.00 0.00 0.00 17.36 15.1 0.00 71.76 20.1 85.2 | 450 | 0.15 195 115.2 0.70 74.0%
22 | 950 | 952 5.05 467 2647 | 0.30 45 1533 0.00 0 0 0.00 0 0 512 4180 3.3 56.2 0.00 0.00 3.24 20.6 17.9 11.43 83.19 23.3 97.3 | 450 | 0.15 221 115.2 0.70 84.5%
23 | 952 | 972 | 4.15 383 5061 5.50 825 2762 0.00 0 0 0.00 0 357 1208 8180 3.0 100.8 0.00 2.21 0.00 23.60 22.4 22.72 155.98 43.7 |166.8] 450 | 0.54 282 218.6 1.33 76.3%
24 | 954 | 956 7.70 711 711 2.90 435 435 0.00 0 0 6.70 543 543 1689 1689 3.6 24.9 3.35 3.35 0.79 0.79 3.6 22.81 22.81 6.4 349 | 375 | 0.15 330 70.8 0.62 49.3%
25 | 956 | 958 | 10.70 989 1700 | 0.00 0 435 0.00 0 0 0.00 0 543 989 2678 3.5 37.8 0.00 3.35 6.27 7.06 9.0 23.45 46.26 13.0 59.8 | 450 | 0.20 411 133.0 0.81 44.9%
958 | 960 0.00 0 1700 | 0.00 0 435 0.00 0 0 0.00 0 543 0 2678 3.5 37.8 0.00 3.35 0.00 7.06 9.0 0.00 46.26 13.0 59.8 | 450 | 0.15 177 115.2 0.70 51.9%
26 | 960 | 966 7.75 716 2416 | 0.00 0 435 0.00 0 0 0.00 0 543 716 3394 3.4 46.7 0.00 3.35 0.00 7.06 9.0 11.51 57.77 16.2 719 | 450 | 0.15 82 115.2 0.70 62.4%
27 | 962 | 964 | 2.55 236 236 4.70 705 705 5.04 680 680 0.00 0 0 1621 1621 3.7 24.0 0.00 0.00 0.00 0.00 0.0 20.97 20.97 5.9 299 | 250 | 0.35 479 36.7 0.72 81.4%
964 | 966 0.00 0 236 0.00 0 705 0.00 0 680 0.00 0 0 0 1621 3.7 24.0 0.00 0.00 0.00 0.00 0.0 0.00 20.97 5.9 299 | 250 | 1.00 298 62.0 1.22 48.2%
28 | 966 | 970 1.80 166 2818 | 5.25 788 1928 0.00 0 680 0.00 0 543 954 5969 3.2 76.7 0.00 3.35 8.89 15.95 16.8 22.38 101.12 28.3 [|121.8] 525 | 0.15 249 173.8 0.78 70.1%
29 | 968 | 970 6.90 638 638 0.00 0 0 0.00 0 0 0.00 0 0 638 638 3.9 10.1 0.00 0.00 0.99 0.99 0.9 11.03 11.03 3.1 14.1 | 200 | 0.32 82 194 0.60 72.7%
970 | 972 0.00 0 3456 | 0.00 0 1928 0.00 0 680 0.00 0 543 0 6607 3.1 83.8 0.00 3.35 0.00 16.94 17.6 0.00 112.15 31.4 |132.8] 600 | 0.15 178 248.1 0.85 53.5%
972 | 974 | 0.00 0 19446 | 0.00 0 8189 0.00 0 680 0.00 0 1854 0 30169 25 302.5 0.00 12.68 0.00 69.12 71.0 0.00 551.8 154.5 ]1528.0] 825 | 0.20 586 669.7 1.21 78.8%
974 | Ex 0.00 0 19446 | 0.00 0 8189 0.00 0 680 0.00 0 1854 0 30169 25 302.5 0.00 12.68 0.00 69.12 71.0 0.00 551.80 154.5 ]1528.0] 825 | 0.20 66 669.7 1.21 78.8%
210.48 54.57 5.04 22.89
Design Parameters: Units/Net ha Pop/Unit Project: Fernbank CDP (101108)
Avg Flow/Person = 350 l/day Pipe Friction n = 0.013 Low Density Residential = 28 3.30 Designed: KUIM
Comm./Inst. Flow = 50,000 I/ha/day Residential Peaking Factor = Harmon Equation (max 4, min 2) Medium Density Residential = 60 2.50  (Multi Family Residential) Checked: MAB
Infiltration = 0.28 l/s/ha Peaking Factor Comm./Inst. = 1.5 High Density Residential = 75 1.80 Dwg. Reference: 101108-SAN
Mixed Use = 90 1.80  (50% of mixed use area is residential) Date: May 8, 2009
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400-333 Preston Street

Ottawa, Ontario K1S 5N4 Canada
tel 613 225 1311 fax 613 225 9868

SANITARY SEWER DESIGN SHEET

Davidson Lands
City of Ottawa

ibigroup.com Name of Clien/Developer
LOCATION RESIDENTIAL ICI AREAS INFILTRATION ALLOWANCE FIXED TOTAL PROPOSED SEWER DESIGN
AREA UNIT TYPES AREA POPULATION PEAK PEAK AREA (Ha) PEAK AREA (Ha) FLOW FLOW FLOW CAPACITY LENGTH DIA SLOPE VELOCITY AVAILABLE
FROM T0 w/ Units w/o Units FACTOR FLOW INSTITUTIONAL COMMERCIAL INDUSTRIAL FLOW (full) CAPACITY
STREET AREA ID MH MH Ha) SF D TH APT (Ha) IND cum Ws) D Y] WD Y] WD Y] Ws) IND cum (L/s) (L/s) (w/s) (L/s) (m) (mm) (%) (m/s) 7 &
PHASE 2
Kayenta Street 142A MH142A MH143A 0.40 4 4 24.4 24.4 4.00 0.40 0.4 0.40 0.11 0.51 48.39 83.80 200 2.00 1.492 47.88 98.95%
Maygrass Way 146A MH146A MH143A 0.29 1 4 14.2 14.2 4.00 0.23 0.29 0.29 0.08 0.31 64.01 39.65 200 3.50 1.974 63.70 99.51%
Maygrass Way 143A MH143A MH144A 041 6 4 27.0 65.6 4.00 1.06 0.41 1.10 0.31 137 60.24 60.76 200 3.10 1.858 58.87 97.72%
Kayenta Street 139A MH139A MH140A 0.20 4 10.8 10.8 4.00 0.18 0.2 0.20 0.06 0.23 59.26 40.89 200 3.00 1.827 59.03 99.61%
140A MH140A MH141A 0.07 1 3.4 14.2 4.00 0.23 0.07 0.27 0.08 0.31 51.89 9.57 200 2.30 1.600 51.59 99.41%
141A MH141A MH144A 0.38 6 3 243 385 4.00 0.62 0.38 0.65 0.18 0.81 51.89 78.46 200 2.30 1.600 51.09 98.45%
Kayenta Street 144A MH144A MH145A 0.05 1 2.7 106.8 4.00 173 0.05 1.80 0.50 2.23 47.16 13.99 200 1.90 1.454 44.93 95.26%
PHASE 1
Kayenta Street 145A MH145A MH155A 0.24 1 4 14.2 121.0 4.00 1.96 0.24 2.04 0.57 2.53 47.16 54.00 200 1.90 1.454. 44.63 94.63%
Kayenta Street 159A MH159A MH153A 0.35 1 2 5 223 223 4.00 0.36 0.35 0.35 0.10 0.46 51.89 35.93 200 2.30 1.600 51.43 99.11%
153A MH153A MH154A 0.52 2 8 3 365 58.8 4.00 0.95 0.52 0.87 0.24 1.20 51.89 69.86 200 2.30 1.600 50.70 97.69%
154A MH154A MH155A 0.25 2 6.8 65.6 4.00 1.06 0.25 112 0.31 138 54.10 13.93 200 2.50 1.668 52.72 97.46%
Block 159 155A MH155A MH156A 0.03 0.0 186.6 4.00 3.02 0.03 3.19 0.89 3.92 45.26 40.50 200 1.75 139 4135 91.35%
156A MH156A MH103A 0.03 0.0 186.6 4.00 3.02 0.03 3.22 0.90 3.93 45.26 4132 200 1.75 139 4134 91.33%
Edenwylde Drive 100A MH100A MH101A 0.63 3 16 53.4 53.4 4.00 0.87 0.63 0.63 0.18 1.04 43.28 68.32 200 1.60 1335 42.24 97.59%
101A MH101A MH102A 0.23 1 3 115 64.9 4.00 1.05 0.23 0.86 0.24 1.29 28.63 29.78 200 0.70 0.883 27.34 95.49%
102A MH102A MH103A 0.34 2 8 284 933 4.00 151 0.34 1.20 0.34 1.85 48.39 43.19 200 2.00 1.492 46.54 96.18%
Edenwylde Drive 103A MH103A MH104A 0.23 7 18.9 298.8 4.00 4.84 0.23 4.65 130 6.14 45.26 30.98 200 175 139 39.12 86.43%
Jardiniere Street 122A MH122A MH120A 0.21 5 13.5 13.5 4.00 0.22 0.21 0.21 0.06 0.28 28.63 4037 200 0.70 0.883 28.35 99.03%
120A MH120A MH121A 0.05 1 2.7 16.2 4.00 0.26 0.05 0.26 0.07 0.34 28.63 9.56 200 0.70 0.883 28.29 98.83%
121A MH121A MH126A 0.41 12 324 48.6 4.00 0.79 0.41 0.67 0.19 0.98 35.89 86.22 200 1.10 1.107 34.91 97.28%
Jardiniere Street 123A MH123A MH124A 0.36 11 29.7 29.7 4.00 0.48 0.36 0.36 0.10 0.58 3246 67.99 200 0.90 1.001 31.88 98.21%
124A MH124A MH125A 0.17 3 8.1 37.8 4.00 0.61 0.17 0.53 0.15 0.76 21.64 12.58 200 0.40 0.667 20.88 96.48%
125A MH125A MH126A 031 10 27.0 64.8 4.00 1.05 031 0.84 0.24 1.29 21.64 43.85 200 0.40 0.667 20.36 94.06%
Jardiniere Street 126A MH126A MH127A 0.47 14 37.8 151.2 4.00 2.45 0.47 1.98 0.55 3.00 26.50 97.91 200 0.60 0.817 23.50 88.66%
External Commercial 135A MH135A MH127A 0.0 0.0 4.00 0.00 273 273 237 273 273 0.76 3.13 26.50 12.08 200 0.60 0.817 2337 88.17%
Jardiniere Street 127A MH127A MH128A 0.02 0.0 151.2 4.00 2.45 2.73 237 0.02 4.73 132 6.14 2024 11.48 200 0.35 0.624 14.10 69.65%
128A MH128A MH129A 0.09 0.0 151.2 4.00 2.45 2.73 2.37 0.09 4.82 135 6.17 2024 61.77 200 0.35 0.624 14.07 69.52%
129A MH129A MH130A 0.03 0.0 151.2 4.00 2.45 273 237 0.03 4.85 136 6.18 2024 11.48 200 0.35 0.624 14.07 69.48%
130A MH130A MH131A 0.70 26 702 2214 4.00 3.59 2.73 2.37 0.7 5.55 1.55 7.51 2024 91.95 200 0.35 0.624 12.73 62.89%
131A MH131A MH132A 0.48 15 40.5 261.9 4.00 4.24 273 237 0.48 6.03 1.69 8.30 2024 7117 200 0.35 0.624 11.94 58.99%
132A MH132A MH104A 0.04 0.0 261.9 4.00 4.24 2.73 2.37 0.04 6.07 1.70 831 2024 28.10 200 0.35 0.624 11.93 58.93%
Edenwylde Drive 104A MH104A MH105A 0.44 11 29.7 590.4 3.94 9.41 2.73 2.37 0.44. 11.16 3.12 14.91 55.26 67.20 300 0.30 0.757 4035 73.02%
105A MH105A MH106A 0.0 590.4 3.94 9.41 2.73 237 0 11.16 3.12 14.91 55.26 11.41 300 0.30 0.757 4035 73.02%
PHASE 2
Maygrass Way 147A MH147A CcAP 0.43 7 238 238 4.00 0.39 0.43 0.43 0.12 0.51 56.95 60.75 200 277 1.756 56.45 99.11%
PHASE 1
Maygrass Way CcAP MH148A 0.0 238 4.00 0.39 0 0.43 0.12 0.51 56.95 12.00 200 277 1.756 56.44 99.11%
1488 MH148A MH149A 0.40 6 204 44.2 4.00 0.72 0.4 0.83 0.23 0.95 50.75 69.93 200 2.20 1.565 49.80 98.13%
149A MH149A MH150A 0.18 2 6.8 51.0 4.00 0.83 0.18 1.01 0.28 111 50.75 11.43 200 2.20 1.565 49.64 97.81%
150A MH150A MH151A 0.51 1 1 12 385 89.5 4.00 1.45 0.51 1.52 0.43 1.88 41.91 68.53 200 1.50 1.292 40.03 95.52%
151A MH151A MH152A 0.55 9 7 43.2 132.7 4.00 2.15 0.55 2.07 0.58 273 41.91 65.09 200 1.50 1.292 39.18 93.49%
152A MH152A MH157A 0.63 1 10 5 43.9 176.6 4.00 2.86 0.63 2.70 0.76 3.62 37.48 87.29 200 1.20 1.156 33.86 90.35%
MH157A MH106A 0.0 176.6 4.00 2.86 0 2.70 0.76 3.62 100.85 8.35 300 1.00 1.382 97.24 96.41%
PHASE 2
Taliesin Crescent 200A MH200A MH201A 0.56 18 48.6 48.6 4.00 0.79 0.56 0.56 0.16 0.94 27.59 59.89 200 0.65 0.851 26.64 96.58%
201A MH201A MH202A 0.46 16 43.2 91.8 4.00 1.49 0.46 1.02 0.29 1.77 21.64 63.75 200 0.40 0.667 19.87 91.81%
MH202A CAP106AE 0.0 91.8 4.00 1.49 0 1.02 0.29 177 21.64 9.65 200 0.40 0.667 19.87 91.81%
202A CAP106AE MH106A 0.08 1 2.7 94.5 4.00 1.53 0.08 1.10 0.31 1.84 21.64 16.50 200 0.40 0.667 19.80 91.50%
PHASE 1
Edenwylde Drive 106A MH106A MH107A 0.28 6 16.2 877.7 3.84 13.64 2.73 2.37 0.28 15.24. 4.27 2028 50.44 79.17 300 0.25 0.691 30.17 59.80%
PHASE 2
Taliesin Crescent 203A MH203A MH204A 0.57 18 48.6 48.6 4.00 0.79 0.57 0.57 0.16 0.95 27.59 61.41 200 0.65 0.851 26.64 96.57%
204A MH204A MH205A 0.37 14 37.8 86.4 4.00 1.40 0.37 0.94 0.26 1.66 21.64 50.66 200 0.40 0.667 19.98 92.31%
MH205A | CAP 107AE 0.0 86.4 4.00 1.40 0 0.94 0.26 1.66 21.64 6.89 200 0.40 0.667 19.98 92.31%
205A CAP 107AE MH107A 0.11 2 5.4 91.8 4.00 1.49 0.11 1.05 0.29 178 21.64 16.00 200 0.40 0.667 19.86 91.77%
PHASE 1
Edenwylde Drive 107A MH107A MH108A 0.39 11 29.7 999.2 3.80 15.38 2.73 237 0.39 16.68 4.67 2242 50.44 81.58 300 0.25 0.691 28.02 55.55%
Design Parameters: [Notes: Designed: ME No. Date
1. Mannings coefficient (n) = 0.013 1 City ission No. 1 2019-10-30
Residential ICl Areas 2. Demand (per capita): 350 L/day 300 L/day 2. City ission No. 2 2020-02-07
S 34 p/p/u Peak Factor | 3. Infiltration allowance: 0.28 L/s/Ha Checked: 3. City ission No. 3 2020-04-09
TH/SD 27  p/plu INST 50,000 L/Ha/day 15 4. Residential Peaking Factor:
APT 18  p/p/u com 50,000 L/Ha/day 15 Harmon Formula = 1+(14/(4+PA0.5))
Other 66 p/p/Ha IND 35,000 L/Ha/day MOE Chart where P = population in thousands Dwg. Reference: 37533-501
17000 L/Ha/day File Reference: Sheet No:
37533.5.7.1 2020-04-08 1of2
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B

;’ ibigroup.com Name of Clien/Developer
LOCATION RESIDENTIAL ICI AREAS INFILTRATION ALLOWANCE FIXED TOTAL PROPOSED SEWER DESIGN
AREA UNIT TYPES AREA POPULATION PEAK PEAK AREA (Ha) PEAK AREA (Ha) FLOW FLOW FLOW CAPACITY LENGTH DIA SLOPE VELOCITY AVAILABLE
FROM T0 w/ Units w/o Units FACTOR FLOW INSTITUTIONAL COMMERCIAL INDUSTRIAL FLOW (full) CAPACITY
STREET AREA ID MH MH (Ha) SF SD TH APT (Ha) IND cam (L/s) IND Y] ND UM IND Y] (L/s) IND cum (L/s) (L/s) (L/s) (L/s) (m) (mm) (%) (m/s) s %)
PHASE 2
Block 170 320A MH320A MH186A 2.08 137.3 137.3 4.00 2.22 2.08 2.08 0.58 2.81 21.64 12.44 200 0.40 0.667 18.83 87.03%
Crosanti Drive 186A MH186A MH187A 0.10 0.0 1373 4.00 2.22 0.1 2.18 0.61 2.83 20.24 45.53 200 0.35 0.624 17.41 86.00%
Maverick Crescent 300A MH300A MH301A 0.20 4 10.8 10.8 4.00 0.18 0.2 0.20 0.06 0.23 27.56 11.47 200 0.65 0.850 27.33 99.16%
301A MH301A MH302A 1.01 31 83.7 94.5 4.00 153 1.01 121 0.34 1.87 20.24 116.48 200 0.35 0.624 18.37 90.76%
302A MH302A MH303A 0.07 2 5.4 99.9 4.00 1.62 0.07 1.28 0.36 1.98 20.24 11.48 200 0.35 0.624 18.27 90.23%
303A MH303A MH304A 0.35 9 24.3 1242 4.00 2,01 0.35 163 0.46 2.47 20.24 61.29 200 0.35 0.624 17.77 87.80%
304A MH304A MH305A 0.01 0.0 124.2 4.00 2.01 0.01 1.64 0.46 2.47 20.24 14.00 200 0.35 0.624 17.77 87.79%
Maverick Crescent 300A1 MH300A MH306A 0.75 26 70.2 70.2 4.00 114 0.75 0.75 0.21 135 27.59 92.03 200 0.65 0.851 26.24 95.12%
306A MH306A MH307A 0.08 0.0 70.2 4.00 114 0.08 0.83 0.23 137 20.24 12.96 200 0.35 0.624 18.87 93.23%
Ocala Street 307A MH307A MH308A 0.24 5 135 83.7 4.00 136 0.24 1.07 0.30 1.66 20.24 68.00 200 0.35 0.624 18.59 91.82%
308A MH308A MH305A 0.26 7 18.9 102.6 4.00 1.66 0.26 133 0.37 2.03 20.24 59.95 200 0.35 0.624 18.21 89.95%
Ocala Street 305A MH305A MH187A 0.06 0.0 226.8 4.00 3.68 0.06 3.03 0.85 4.52 20.24 50.21 200 0.35 0.624 15.72 77.65%
Crosanti Drive 187A MH187A MH188A 0.19 0.0 364.1 4.00 5.90 0.19 5.40 1.51 7.41 20.24 89.74 200 0.35 0.624 12.83 63.39%
188A MH188A MH189A 0.80 27 729 437.0 4.00 7.08 0.8 6.20 1.74 8.82 20.24 103.64 200 0.35 0.624 1143 56.45%
MH189A CAP 0.12 2 5.4 442.4 4.00 7.17 0.12 6.32 177 8.94 21.64 7.33 200 0.40 0.667 12.70 58.70%
189A CAP MH108A 0.0 4424 4.00 7.17 0 6.32 1.77 8.94 21.64 16.00 200 0.40 0.667 12.70 58.70%
PHASE 1
Edenwylde Drive 108A MH108A MH109A 0.26 5 135 1455.1 3.69 21.74 273 2.37 0.26 23.26 6.51 30.63 50.44 75.91 300 0.25 0.691 19.81 39.28%
PHASE 2
Orvieto Way 211A MH211A CAP210AE 0.65 13 35.1 35.1 4.00 0.57 0.65 0.65 0.18 0.75 27.59 86.14 200 0.65 0.851 26.84 97.28%
CAP210AE MH210A 0.0 351 4.00 0.57 0 0.65 0.18 0.75 27.59 4.00 200 0.65 0.851 26.84 97.28%
MH210A MH109A 0.0 35.1 4.00 0.57 0 0.65 0.18 0.75 27.59 1131 200 0.65 0.851 26.84 97.28%
PHASE 1
Hickstead Way 109A MH109A MH110A 0.32 5 17.0 1507.2 3.68 22.46 273 2.37 0.32 24.23 6.78 31.61 50.44 76.01 300 0.25 0.691 18.83 37.33%
PHASE 2
FRIENDLY CRESCENT EXTERNAL EXMH181 MH230A 4.66 70 238.0 238.0 4.00 3.86 4.66 4.66 1.30 5.16 49.58 10.88 200 2.10 1.529 44.42 89.59%
Block 169 MH230A MH231A 0.0 238.0 4.00 3.86 0 4.66 130 5.16 49.58 45.03 200 2.10 1529 44.42 89.59%
Sendero Way 231A MH231A MH221A 0.59 10 34.0 272.0 4.00 4.41 0.59 5.25 1.47 5.88 34.22 67.09 200 1.00 1.055 28.34 82.82%
221A MH221A MH222A 0.64 15 51.0 323.0 4.00 5.23 0.64 5.89 1.65 6.88 26.50 80.39 200 0.60 0.817 19.62 74.03%
222A MH222A MH223A 0.17 2 6.8 329.8 4.00 5.34 0.17 6.06 1.70 7.04 34.22 11.46 200 1.00 1.055 27.18 79.42%
223A MH223A MH224A 0.40 8 27.2 357.0 4.00 5.78 0.4 6.46 1.81 7.59 21.64 69.88 200 0.40 0.667 14.05 64.91%
Sendero Way 235A MH235A MH232A 0.56 8 27.2 27.2 4.00 0.44 0.56 0.56 0.16 0.60 34.22 61.94 200 1.00 1.055 33.62 98.25%
232A MH232A MH233A 0.13 1 3.4 30.6 4.00 0.50 0.13 0.69 0.19 0.69 48.39 1134 200 2.00 1.492 47.70 98.58%
233A MH233A MH234A 0.45 10 34.0 64.6 4.00 1.05 0.45 114 0.32 137 21.64 57.60 200 0.40 0.667 20.27 93.69%
234A MH234A MH224A 0.59 13 44.2 108.8 4.00 1.76 0.59 173 0.48 225 21.64 83.39 200 0.40 0.667 19.39 89.61%
Sendero Way 224A MH224A CAP 225AN 0.17 3 10.2 476.0 3.99 7.68 0.17 8.36 2.34 10.03 26.50 37.03 200 0.60 0.817 16.48 62.18%
CAP 225AN MH225A 0.0 476.0 3.99 7.68 0 8.36 2.34 10.03 26.50 6.50 200 0.60 0.817 16.48 62.18%
225A MH225A MH226A 0.03 0.0 476.0 3.99 7.68 0.03 8.39 235 10.03 26.50 15.56 200 0.60 0.817 16.47 62.14%
226A MH226A MH110A 0.02 0.0 476.0 3.99 7.68 0.02 8.41 2.35 10.04 26.50 21.49 200 0.60 0.817 16.46 62.12%
Painted Sky Way 215A MH215A MH216A 0.62 14 47.6 47.6 4.00 0.77 0.62 0.62 0.17 0.94 24.19 83.61 200 0.50 0.746 23.25 96.09%
216A MH216A CAP 110AE 0.75 18 61.2 108.8 4.00 1.76 0.75 137 0.38 2.15 49.58 84.93 200 2.10 1.529 47.44 95.67%
CAP 110AE MH110A 0.0 108.8 4.00 176 0o 137 0.38 2.15 49.58 15.00 200 2.10 1529 47.44 95.67%
Hickstead Way 110A MH110A MH111A 0.36 6 20.4 2112.4 3.57 30.52 273 237 0.36 34.37 9.62 42.52 50.44 78.00 300 0.25 0.691 7.92 15.71%
Hickstead Way 176A MH176A MH111A 0.36 6 20.4 20.4 4.00 0.33 0.36 0.36 0.10 0.43 34.22 64.00 200 1.00 1.055 33.79 98.74%
Aridus Crescent 111A MH111A MH112A 0.47 10 34.0 2166.8 3.56 3123 273 237 0.47 35.20 9.86 43.46 91.46 68.97 375 0.25 0.802 48.00 52.48%
112A MH112A MH113A 0.51 10 34.0 2200.8 3.55 31.68 273 2.37 0.51 35.71 10.00 44.05 91.46 66.19 375 0.25 0.802 47.41 51.84%
113A MH113A MH114A 0.12 1 3.4 2204.2 3.55 3172 273 237 0.12 35.83 10.03 44.12 91.46 13.49 375 0.25 0.802 47.33 51.75%
114A MH114A 0.52 9 30.6 2234.8 3.55 32.12 273 2.37 0.52 36.35 10.18 44.67 91.46 55.98 375 0.25 0.802 46.79 51.16%
tructure - (325  MH148A 12.00 200 2.77
EXMH181 35.00 250 0.54
EXMH181 16.74 250 0.54
MH189A tructure - (328) 7.33 200 0.40
'WORKS DESIGNED BY NOVATECH
STITTSVILLE SOUTH EXTERNAL 32.94 2182.0 2182.0 32.94 32.94
175A 111 109 (0) 0.23 3 10.2 2192.2 3.55 3157 0.23 33.17 9.29 40.85 141.68 115.7 375 0.60 1.243 100.83 71.17%
STREET NO. 11 1768 109 (0) 107 (0) 0.54 11 37.4 2229.6 3.55 32.05 0.54 33.71 9.44 41.49 91.46 71.7 375 0.25 0.802 49.97 54.63%
STREET NO. 11 177A 107 (0) 105 (0) 0.49 10 34.0 2263.6 3.54 32.49 0.49 34.20 9.58 42.07 91.46 62.1 375 0.25 0.802 49.39 54.00%
STREET NO. 11 178A 105 (0) MH115A 0.19 1 3.4 2267.0 3.54 32.54 0.19 34.39 9.63 42.16 258.68 11.0 375 2.00 2.269 216.51 83.70%
BLOCK 263 MH115A 99 (1800) 0.0 4501.8 3.29 59.94 273 237 0o 70.74 19.81 82.12 320.35 73.3 450 1.16 1.951 238.23 74.37%
BLOCK 263 99 (1800) PS 0.0 4501.8 3.29 59.94 273 2.37 0 70.74 19.81 82.12 474.96 4.8 450 2.55 2.893 392.84 82.71%
Design Parameters: Notes: Designed: LME No. Revision Date
1. Mannings coefficient (n) = 0.013 1. City submission No. 1 2019-10-30
Residential ICI Areas 2. Demand (per capita): 350 L/day 300 L/day 2. City submission No. 2 2020-02-07
SF 3.4 p/p/u Peak Factor | 3. Infiltration allowance: 0.28 L/s/Ha Checked: 3. City submission No. 3 2020-04-09
TH/SD 2.7  p/plu INST 50,000 L/Ha/day 15 4. Residential Peaking Factor:
APT 18 p/p/u com 50,000 L/Ha/day 15 Harmon Formula = 1+(14/(4+P70.5))
Other 66 p/p/Ha IND 35,000 L/Ha/day MOE Chart where P = population in thousands Dwg. Reference: 37533-501
17000 L/Ha/day File Reference: Date: Sheet No:
37533.5.7.1 2020-04-08 20f2
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Master Servicing Report &
Stormwater Management Design Plan Stittsville South-Area 6

velocity of approximately 1.4m/s (within MOE recommended forcemain velocities of 0.8 t
2.5m/s).

According to the West Urban Community — Wastewater Collection System Master Servicing
Plan by RV Anderson Associates Ltd., dated July 2012 monitored peak flows entering the
Stittsville Pump Station were 39L/s in 2010. With a capacity of 108L/s, the remaining
capacity is 69L/s. Based on the aforementioned, the Liard St. Pump Station can handle the
maijority of the development. It is recommended that the flows at the Liard St. Pump Station
continue to be monitored until extension of the Fernbank Trunk is completed (see 6.1.5 for
details regarding the Future Fernbank Trunk).

6.1.4 Friendly Crescent Pump Station

The Friendly Crescent Pump Station is a low lift station, which services the properties along
Friendly Crescent. The flow is pumped west to the 250mm dia. sewer along Hartsmere Drive
and has an overflow that is directed to a storm outlet east of Friendly Crescent.

Novatech Engineering produced the “Design Services and Stormwater Report” in May 2000
with a detailed design of the Friendly Crescent Pump Station. The station was designed to
serve 70 dwellings that discharge to the Friendly Crescent Pump Station with a peak flow of
5.77 L/s using twin Flygt effluent pumps CP3085.182 that push 6.0 L/sec at 7.15 meters
total dynamic head through a 100mm diameter, 230m long forcemain.

It is proposed that the sanitary sewer-shed of Friendly Crescent Pump Station be accounted
for in the servicing alternatives, in order to provide a higher level of service, by providing a
gravity outlet to avoid the costs of maintaining and operating the existing pump station.

6.1.5 Future Fernbank Trunk

The Future Fernbank Trunk will be built along the Hydro One easement to accommodate
the future development of the Fernbank Community Design Plans as referenced in the
Master Servicing Study for the Fernbank lands. Once constructed, the Liard Street Pump
Station will be decommissioned, and all flows from the Liard Street Pump Station sewer-
shed and the Area 6 lands will be directed to the Fernbank Trunk through a gravity sewer.
The Fernbank Trunk will convey flows to the Hazeldean Pump Station. The
decommissioning work will be undertaken by the City, based on the time frame provided in
Infrastructure Master Plan.

The Fernbank Trunk was designed for a peak flow of 528L/s and has a capacity of 670L/s
which leaves an excess capacity of 142L/s. As per section 6.1.3 of this report, the Liard
Street Pump Station had a monitored flow of 39L/s in 2010, and proposed Area 6 peak
design flows is 85L/s which summates to 124L/s. Based on these flows, there is adequate
capacity in the Fernbank Trunk.

Based on coordination with the Landowners within the Fernbank CDP lands, the sewer
depth and size will be accounted for at the proposed subdivisions within the Fernbank Lands
CDP to provide the required capacity in order to eventually decommission the Liard Street
Pump station and accumulate the Area 6 flows. The cost for over-sizing and over —depth of
the sewers is discussed in Section 9.2.

David Schaeffer Engineering Ltd. Page 12
Novatech Engineering Consultants Ltd.







City of Ottawa Page -9
Table ES 3: WUC summary of flow generation scenarios
E CURRENT SEWER CONFIGURATION
s | gk
PUMPING STATION OR & é E’
)
TRUNK SEWER ; E % FLOW™|  Scenario 1 Scenario 2 Scenario 3
[
c
(Year) 2010 2031 2060 2031 2060 2031 2060
(L/s) (L/s) (L/s) (L/s) (L/s) (L/s) (L/s) (L/s) (L/s)
Richmond Pump Station 360 151 340 340 314 314 407 407
Stittsville PS 108 39 106 506 77 300 91 353
Hazeldean Pump Station 1225 832 1537 1937 1373 1596 1741 2003
Kanata West
. @ 765 152 593 689 462 555 561 678
Pump Station
Signature Ridge
9 . ?3) 360 54 309 423 218 302 256 351
Pump Station
March Pump Station 490 326 771 941 668 814 820 1008
Acres Road Pump Station| 4600 2119 4186 4966 3774 4320 4437 5099
. 2815to
Glen Cairn Trunk 2988 1139 2512 3008 2192 2508 2758 3137
Stittsville Trunk 519t0972| 358 485 885 444 679 572 732
Main Street Sewer 307to 739 138 330 444 237 321 342 399
Penfield Sewer 398 to 734 170 360 474 267 351 342 437
March Ridge Trunk
(Above March Forcemain) 1223 245 434 548 339 423 428 523
March Ridge Trunk 1016 | 571 | 1205 | 1489 | 1007 | 1237 | 1248 | 1531
(Below March Forcemain)
Watts Creek Siphon 1014 571 1205 1489 1007 1237 1248 1531
. . 1595 to
Tri-Township Collector 1803 1705 3717 4497 3199 3745 4006 4668
March Wood Trunk 1100 230 574 705 502 616 608 752
East March Trunk 550 96 172 211 141 173 187 231
North Kanata Trunk - 404710 | 4705 | 3717 | 4497 | 3199 | 3745 | 4006 | 4668
Phase | 4640
Nepean Collector 190 190 197 197 193 193 234 234
, 5418 to
Watt's Creek Trunk 6640 1891 3914 4694 3392 3938 4240 4902

[ The coloured cells in the table identify the component of the current sewer system that is under capacity by the
time of the projected growth in 2031 or 2060.

M

— flow results based on the dynamic model calculation;

WUC- Wastewater Collection System
Master Servicing Plan - Study Report
RVA 102174

FINAL
JULY, 2012
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Detailed Servicing & Stormwater Management Report Stittsville South

6.0 WATER SUPPLY SYSTEM
6.1  Background Information

The proposed development is located within the service area of Pressure Zone 3W of the City of
Ottawa water distribution system. This zone is fed by the Glen Cairn and Campeau Drive Pump
Stations. Balancing storage during peak and fire flow conditions is accomplished with use of the
Stittsville Elevated Tank.

The existing water distribution system adjacent to the study area includes;
*  400mm diameter watermain on Fernbank Road
* 300mm diameter watermain on Arrowwood Drive
»  200mm diameter watermain on Hartsmere Drive
* 250mm diameter watermain on West Ridge Drive
The existing ground elevations within Area 6 are between 105m and 124m above sea level.

Novatech has retained Stantec Consulting Ltd.(Stantec) to undertake a hydraulic analysis using
the City’s most up to date model which had recently been updated for the 2013 Water Master
Plan update. The analysis takes into account the future Fernbank CDP Lands. The Stantec
findings and recommendations; ‘Stittsville Area 6 - Potable Water Hydraulic Assessment Phase
1 &2’ dated September 2", 2015 can be found in Appendix D.

6.2 Previous Recommendations

As part of the Area 6 MSR, it was determined that the preferred water servicing alternative
consists of a 250mm watermain spine, and 200mm diameter watermain feeding adjacent local
roads. It was also recommended that a 300mm diameter watermain be extended from Arrowwood
Drive into the proposed site as 200mm watermain for backbone continuity, and the 400mm diameter
watermain on Fernbank Road be extended towards the East in order to meet the proposed 250mm
diameter spine. Refer to Figure 6.1.

6.3 Overall Water Demand & Criteria

The water demands for Stittsville South would be estimated using the City of Ottawa’s Water
Distribution Design Guidelines.

6.3.1 Water Demand

The domestic demand design criteria used to determine the size of the watermains required to
service the Stittsville South area are as follows:

Domestic Demand
Average Residential Domestic Flow per capita 350 L/cap/day
Capita per dwelling 3.4 persons per single
2.7 persons per townhouse
2.3 persons per stacked townhouse
2.1 persons per apartment
Maximum Day Demand 2.5 x Average Day Demand
Peak Hour Demand 2.2 x Maximum Day Demand
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Detailed Servicing & Stormwater Management Report Stittsville South

Commercial and Parks Demand

Commercial Capita 50,000 L/ha/day

Maximum Day Demand 1.5 x Average Day Demand
Peak Hour Demand 1.8 x Maximum Day Demand
Park Demand 1000 L/park/day

6.3.2 Fire Flow Demand

The City of Ottawa requires proposed watermain networks meet Fire Underwriters Survey fire
flow requirements. However, Technical Bulletin ISDTP-2014-02 specifies that the fire flow
requirement can be capped at 10,000 L/min for the following;

- Single detached dwellings, provided that there is a minimum rear yard separation of 10m
between adjacent units.

- Town and row homes, provided that firewalls with a minimum of two hour fire-resistance
rating that comply with OBC Div. B, Subsection 3.1.10 are used to separate home blocks
into fire areas that comprise no more than the lesser of seven units, and 600m? of
building area. Furthermore, there must be a minimum rear yard separation of 10m.

Based on the above, the watermain analysis has assessed the ability of the proposed network
to attain a fire flow of 10,000 L/min at all locations. Fire Underwriters Survey fire flow
calculations have also been included for reference in Appendix D.

6.3.3 Design Criteria

The design criteria used to determine the size of the watermains required to service the
Stittsville South area are based on a conservative approach that considers three possible
scenarios, as follows:

System Pressures

Maximum Allowable Pressure 551.6kPa (80psi)
Minimum Allowable Pressure (excluding fire flow conditions) 275.8kPa (40psi)
Minimum Allowable Pressure (including fire flow conditions) 137.9Kpa (20psi)

6.4 Watermain Analysis

Novatech has retained Stantec Consulting Ltd. to conduct a hydraulic analysis of the proposed
development potential, and its effects on the City’s water infrastructure. The hydraulic network
model and memo ‘Stittsville Area 6-Phase 1 & 2 - Potable Water Hydraulic Assessment’ dated
September 2™, 2015 is included in Appendix D. The hydraulic network simulated average day,
peak hour and maximum day plus fire flow conditions.

Stantec used the City’s most up to date model that was recently updated for the 2013 Water
Master Plan. Both current conditions and future conditions (anticipated 2031 conditions from the
2031 Water Master Plan model) were analyzed.

It is important to note that in the area of the proposed development, head losses under peak
demands could reduce minimum pressures to below guideline requirements at higher
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Detailed Servicing & Stormwater Management Report Stittsville South

elevations. Future planned connections as per the Water Master Plan, within the Fernbank
lands will mitigate this issue resulting in increased minimum pressures.

6.5 Discussion
6.5.1 Low Pressures

Under peak hour demands, ground elevations greater than 124m are susceptible to minimum
pressures marginally below the required 40psi under 2013 existing conditions. In future 2013
conditions, minimum pressures everywhere within the proposed development are not expected
to drop below required pressures.

Within the vicinity of the cul-de-sac at the end of Street Five, ground elevations are greater than
124m. In order to mitigate marginally low expected pressures, it is proposed that 25mm services
be installed for Lots 23, 24, and 25 to alleviate low pressure concerns. The specifications and
details of these mitigations will be provided in the detail design drawings of the Camplina Way,
113004-GP1.

It is also expected that buildings within Block 349 will experience marginally low pressures due
to the ground elevations in this area. Within Block 349, jet pumps will be required where
buildings are greater than two stories tall. The jet pumps will be owned and maintained by the
condominium corporation. Such mitigation measures, including the jet pumps, will be finalized
within servicing reports during detailed design in support of the site plan application.

Similarly, at Block 353 contains the potential for a 6 story condominium building that will likely
require pressure boosting measures. Such measures include but are not limited to jet pumps
within the mechanical room of the apartment block. These measures will be owned and
maintained by the condominium corporation and will be finalized within servicing reports during
detailed design in support of the site plan application.

Refer to the Legal Plan of Subdivision for the location of the aforementioned blocks.
6.5.2 High Pressures

Under average day demands (also known as basic day demands), ground elevations less than
106m will experience pressures greater than the required limit of 80psi. As Phase 1 and 2 of the
Stittsville South subdivision do not have any finished grade elevations around residential units
or street below elevation 106.00, high pressures are not a concern.

6.5.3 Fire Flow

As per Appendix B-5 through B-8 of the attached Stantec Potable Water Hydraulic Assessment,
a 10,000L/min fire flow is attained in general throughout the proposed development as per
ISDB-TB2014-01.However there are a few localized exceptions, where the criteria was not met
as discussed below.

At node A95 (at the dead end of Campolina Way) the available fire flow is 8000L/min. The FUS
long calculation for Lot 25 (worst case scenario) was calculated to be 8,000L/min; therefore, the
fire demand is met. a second 250mm watermain loop (along Falabella, Campolina, Lipizzaner)
was introduced to retain the minimum required fire flows of 8,000L/min.
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As per ISD-TB 2014-01, at node 81, the residential configuration does not allow the 10,000
L/min fire demand to be utilized and requires the FUS long method to be utilized. As such, the
fire demand at this location is 13,000 L/min. The available fire flow at residual pressure of 20
psi, is 18,000L/min; therefore, the fire demand is met.

6.6 Recommendations & Proposed Water Infrastructure

Based on the findings of ‘Stittsville Area 6 - Potable Water Hydraulic Assessment’ there is sufficient
capacity to provide both the required domestic and emergency fire flows to the service area. In order
to accomplish this, it is proposed that the 250mm diameter watermain existing west of the
development would be extended through Area 6 and reconnected at Fernbank Road. This 250mm
watermain would act as the spine, from which 200mm diameter watermain will feed adjacent roads.
It is also recommended that an existing 300mm diameter watermain be extended as a 200mm
watermain from Arrowwood Drive into the proposed site for backbone continuity, and the 400mm
diameter watermain on Fernbank Road be extended towards the East in order to meet the proposed
250mm diameter spine. Elevations greater than 124m will require additional measures to increase
peak hour pressures. Elevations less than 106m will require pressure reduction measures. Refer to
Figure 6.1 for sizing.

It is likely that the eastern portion of Parade (Lots 286 — 295) will be developed in advance of
the Davidson Lands; hence the watermain within this portion will be deemed a dead-end. Is it
anticipated that the Davidson Lands will advance within the next two years. As there are less
than 50 units temporarily connected to this portion of the main, the City’s guidelines are met.

Novatech Page 39



M:\2013\113004\CAD\Design\Figures\Design BriefiMay 2015\113005-Demo-figures.dwg, FIG 6.1, Jul 14, 2016 - 11:24am, bsweet

OWNERSHIP BOUNDARY

-EESTDEI)EENNI'SI,IA-II—_Y HYDRO CORRIDOR - | COMMERCIAL ~ — — — — — — EXISTING 150mm# WM ~
y -
—————— EXISTING 250mm@ W -
comun reaTure B : i
777777777777777 PROPOSED 50mm@ WM ~— -
= = = == PROPOSED 200mm@ WM % E —
FUTURE DEVELOPMENT SWMF - = PROPOSED 250mm@ WM -
S - PROPQOSED 300mm@ WM J_]___ ] I~
—————— PROPOSED 400mm@ WM s N FERNBANK
Lo LN L] = [ CDP LAND:
— N
q l ‘ - B UAYOUT [O BE CONFI D‘l\J DAVIDSON
] \ - NNEEFT PARCEL PRAFT PLAN PROCESS (BY OTHERS)
— FX_—\I
. ) FUTURE
2 FERNBANK ROAD N\ (B / 400mme Wit
. . — = = ==
T L IO ] bl e oWyl
— = = = XFENS i - i
IITT [TIT1T1T) AN e’
SmsinsjEai==nS Bl
RRRARARRNANR — e N
™ L) = scroo. = I LLLL 1 EI- —% T
E T T T i
— — T el AR T |
SCHOOL |~ L _\l‘-‘\jE_Ningici RESCENT | J_Z/: | o
I PARK lg@fygENS‘rlNG T EEe - "'—EIE I
O [ JHARTSMERE DRIVE AT AN = =L I
4‘/’)\ /4\ 5 _;\ > ‘ ‘-. :\ (7: — E_ N |
SiaLIIL T T L T BN e P
1 1 I [ TR i I ""/‘:I_—_I——I — =ie
|==E== =R === J SH=ES=SSh
| | | | | | | | I m= I::I ==
—-‘-n*.. ~ N o \g_l I s ::
l'--————’ =
- Sgnnninnin =

'\ \\ ( Q TRA DEEP LI{TS / \—MAIV\{TAIN EXISV'NG TREESJ CONNECTION TO PROPOSED M
— DAVIDSON SUBDIVISION s LAYOUT TOBé NFIRKED/BY DAVIDSON

NOTE: DAVIDSON LANDS LAYOUT IS SUBJECT TO CHANGE (BY OTHERS). REFER TO CITY OF OTTAWA FILE NO. D07-16-15-0008. PARCEL DRAFT PLAN PROCESS (BY OTHERS) SCALE 1:7000

STITTSVILLE SOUTH

\[OAVAVE=(@ ol | AREA6

Engineers, Planners & Landscape Architects

Suite 200, 240 Michael Cowpland Drive | \WVATERMAIN CONCEPT

Ottawa, Ontario, Canada K2M 1P6
PLAN

Telephone (613) 254-9643
Facsimile (613) 254-5867
Website www.novatech-eng.com ——

“JuLY 2016 | 113004 | FIGURE 6.1

SHTTIX17.DWG - 279mmX432mm






Detailed Servicing & Stormwater Management Report Stittsville South

APPENDIX D
Hydraulic Analysis — Stantec (Retained by Novatech)

Novatech



Stittsville Area 4 - Potable
Water Hydraulic Assessment
of Phase 1 & 2

Stantec
Prepared for:

Novatech Engineering
Consultants Limited

Prepared by:
Stantec Consulting Lid.

September 2, 2015



Sign-off Sheet

This document entitled Stittsville Area 6 - Potable Water Hydraulic Assessment of Phase 1 & 2 was
prepared by Stantec Consulting Ltd. ("Stantec”) for the account of Novatech Engineering
Consultants Ltd. (the "Client"). Any reliance on this document by any third party is strictly prohibited.
The material in it reflects Stantec's professional judgment in light of the scope, schedule and other
limitations stated in the document and in the contract between Stantec and the Client. The
opinions in the document are based on conditions and information existing at the fime the
document was published and do not take into account any subsequent changes. In preparing the
document, Stantec did not verify information supplied fo it by others. Any use which a third party
makes of this document is the responsibility of such third party. Such third party agrees that Stantec
shall not be responsible for costs or damages of any kind, if any, suffered by it or any other third
party as a result of decisions made or actions taken based on this document.

e

{Signature)
Val Hoang, M.A.Sc., Engineering Intern

Prepared by

Lo -
/{J’w &%
Reviewed by

(Signature)
Kevin Alemany, M.A.Sc., P.Eng.

Stantec



STITTSVILLE AREA 6 - POTABLE WATER HYDRAULIC ASSESSMENT OF PHASE 1 & 2

Table of Contents

EXECUTIVE SUMMARY ...ooiiiiiiiiiiiinirencirerireeniereressnsenseesssessssssssssssesosssssseossesssssssnens weresesseraessnnne |
1.0 BACKGROUND .......coiiviiititinttnirrenrestesteseestesrte st ss e s e ssessrerbesrseseessnessesssessesnessneene 1.1
1.1 AREA OF DEVELOPMENT ..ottt s ettt st e enees 1.1
1.2 GROUND ELEVATIONS ....ooiiiiiiirieiieeeeeret ettt st e et eeareeserens 1.2
1.3 PREVIOUS STUDIES ...ttt ettt ettt ettt s e etaneenens 1.3
1.4 PHASING & PROPOSED PIPING .....ooviiiiviietieeee ettt e e ee e erae e 1.4
2.0 SERVICEABILITY ..ooiiiiiiiciiiiereeninirerirenreestessessesssesssessesssessesssesssssssossesssessesssessesnsosneens 2.8
2.1 ALLOWABLE PRESSURES ...c..otiiiiiiiiiieeeteeectee ettt et enens 2.8
2.2 FIREFLOWS .ottt ettt ettt r et et e et et e e ese e es et eseasesnasas 2.8
3.0 WATER DEMANDS........ooouieitintintintitiieteseeireressesssstessessesseersonsossessensessessessessessessensenes 3.1
4.0 HYDRAULIC MODELLING RESULTS........cccereeirermrecrenretentisseosressessesensessonsessesseneessensens 4.1
4.1 HYDRAULIC MODEL SET-UP ..ttt ettt 4.1
4.2 BASIC DAY AND PEAK HOUR DEMANDS ..ottt 4.1
4.3 MAXIMUM DAY + FIRE FLOW L.oooiiiiiiiiiecececteeeeee ettt ee e eee e essese e 4.2
5.0 CONCLUSION......ciiiririntirienentrresrinresentestesseseesessessessersssessesssosssnrensessssseseesessnennens 5.1
LIST OF TABLES
Table 3-1: Estimated Residential Population based on Unit TYPES vvveevveeeeeeeeeeeeeeeeran 3.1
Table 3-2: NON-ReSIAENTIAN ATEOS.....cviiiiiiiiereciieeee ettt e e sesens 3.1
Table 3-3: Estimated Water DEMONG ..ot 3.1
Table 4-1: C-Factors Used for Applied Watermain Based on Pipe Diameter ................... 4.1
Table 5-1: Residual Pressure during BSDY and PKHR DemMANdS....oveeeeeeeeeereeeeeeeerees e, 4.2
LIST OF FIGURES
FIQUIE T-1: LOCATON OF ATEQ b...iviiiiiiiciiiceeceecrs ettt et 1.1
Figure 1-2: Ground Elevations (m) in Area of Proposed Development .....ocoveeevvevennn, 1.2
Figure 1-3: Connection Poinfs of Area 6 to Existing Watermains from Stantec 2014

REPIONT ettt ettt ettt et ettt oo es et e te st eer et enen 1.3
FIGUIE T-4: PRASING PION 1ottt ettt n et e et aaens 1.5
Figure 1-5: Connection Poinfs to Existing System and Future Development..................... 1.6
Figure 1-6: Proposed Piping Sizing anNd AIGNMENT.....c.oveveeeeeeeeeeeeeeeeeeeeeeeeeeeee e s 1.7
LIST OF APPENDICES
APPENDIX A FUS FIRE FLOW CALCULATIONS ..ottt Al
APPENDIX B HYDRAULIC MODELLING RESULTS ..ottt B.1

Stantec




STITTSVILLE AREA 6 - POTABLE WATER HYDRAULIC ASSESSMENT OF PHASE 1 & 2

Executive Summary

Stantec Consulting Ltd. (Stantec) has carried out a detailed potable water hydraulic analysis for
Phases 1 and 2 of the proposed Area 6 service area located in Stittsville on behalf of Novatech
Engineering Consulfants Ltd. The proposed Ared 6 development is located between Stittsville
Main Street and Shea Road along Fernbank Road and is adjacent to the boundaries of Pressure
Zone 3W of the City of Ottawa water distribution system.

A hydraulic assessment was performed using the City's most up to date model (with permission)
for existing conditions fo simulate Phase 1 and 2. The spine of the network is proposed to be
250mm diameter piping (which connects to existing watermains) with 200mm diameter piping
making up the remainder of the internal network.

The proposed watermain fo service the mixed use development has sufficient capacity to
provide the required domestic demands while maintaining the City's objective pressure in the
development. However, additional consideration should be taken for buildings with more than
two storeys in height as they are subject to experiencing low pressures (i.e. below 40 psi) on the
higher floors during peak demands. Proposed building heights, ground elevations and minimum
pressure constraints need fo be considered accordingly.

A fire flow assessment under maximum day demand conditions was carried out and it was
determined that fire flows greater than 10,000 L/min can be achieved while maintaining a
residual pressure of 20 psi throughout the development except for one dead-end location.
According fo the latest site plans, this dead-end location is anticipated to service units that
require 8,000 L/min of fire flow per the FUS calculation, which is deemed achievable according
fo model results presented herein,

Stantec
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Background
September 2, 2015
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1.1 AREA OF DEVELOPMENT

Stantec Consulting Ltd. (Stantec) has undertaken a hydraulic assessment of the potable water
servicing area for the proposed Area 6 Stittsville development on behalf of Novatech
Engineering Consultants Ltd. This analysis specifically reviews conditions of Phase 1 and 2_as they
are currently in the detailed design stage. Area 6 is a mixed-use development that includes
single homes, fown houses, apartment buildings and a small commercial area.

The proposed development site is located between Stittsville Main Street and Shea Road along
Fernbank Road (Figure 1-1). It is located within the service area of Pressure Zone 3W of the City
of Ottawa water distribution system. Zone 3W is fed by the Glen Cairn and Campeau Drive
Pump Stations with the Stittsville Elevated Tank providing balancing storage for peak flows as well
it provides storage to meet emergency and fire flow conditions,

Figure 1-1: Location of Area é

st w\active\1434_01203_novatech_orea é_stittsville_potable hydraulic model\planning\report\revisions\phase 1 &
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Background
September 2, 2015

1.2 GROUND ELEVATIONS

The existing ground elevations of the proposed Area 6 development range from approximately
107m and 125m. The elevations shown on Figure 1-2 were interpolated from an elevation
topography file and assigned fo the nodes in the hydraulic model.

Figure 1-2: Ground Elevations (m) in Area of Proposed Development

Legend
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Stantec
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Background
September 2, 2015

1.3  PREVIOUS STUDIES

in 2014, Stantec performed a Zone Level hydraulic analysis for Stittsville Area 6 where the criteria
described in the 2013 Water Master Plan (WMP) was used to estimate water demands for the
entire development. The resulting proposed watermain network is shown in Figure 1-3 along with
the connection poinis of Area 6 to the existing water distribution system. Pipes within the
proposed network are made up of 305mm, 250mm and 203mm in diameter.

Figure 1-3: Connection Points of Area 6 to Existing Watermains from Stantec 2014 Report
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Hydraulic modelling showed that the proposed pipe sizing and alignment was capable of
providing domestic demand and the City's Objective fire flow of 10,000 L/min while maintaining
pressures in accordance to the City Guidelines except for one location. This location is the
dead-end located in the southwest (cul-de-sac) of the development which was capable of
achieving 7,000 L/min of flow. Additionally, since this location has a ground elevation greater
than 124.5m, it resulted in minimum pressures slightly below the City's objective of 40 psi during
peak hour demands. It was recommended that oversized services and plumbing be considered

Stantec
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Background
September 2, 2015

for this location fo achieve minimum pressures of 40 psi. Constraints of multi-storey buildings
located in areas of high elevations should also be considered accordingly to avoid low pressure
on the higher storeys.

During analysis of Phase 3 which was modeled under future 2031 conditions, it was noted that
the typical operating pressures are anticipated to exceed the objective limit of 80 psiin the
lands with lower elevations. Areas with ground elevations less than 106m are expected to
experience pressures greater than 80 psi and require pressure reducing measures to be in
accordance with the Ontario Plumbing.

1.4  PHASING & PROPOSED PIPING

Areda 6 is currently proposed to be developed in 3 phases (Figure 1-4). Phase 1 and 2 are
currently in the detailed design stage while Phase 3 is not expected to be developed in the short
term and not included in this latest servicing analysis.

Phase 1 - the Cavanagh lands includes
e aconnection to the existing 250mm diameter watermain on West Ridge Dr. (point 1);
e aconnection the existing 203mm diameter watermain on Hartsmere Dr. (point 2).
Phase 2 - Regional lands and Bell Lands west of Cavanagh Lands includes
e an extension of 300mm diameter watermain along Arrowwood Dr. (point 3);
e aconnection to the existing 203mm diameter watermain on Hartsmere Dr. (point 4 ); and
e aconnection to the existing 203mm diameter watermain on Friendly Cres. (point 5).

Phase 3 - Davidson Lands (to be developed in future phases)

e construction of a small section of 400mm diameter pipe to connect point 6 to the
existing watermain on Fernbank; this extension would represent a portion of the

extended future 400mm diameter watermain along Fernbank Road towards Shea Road.

st wi\active\1634_01203_novatech_area é_stittsville_potable hydroulic model\planning\report\revisions\phase 1 &
2\rpf_area_é_hydravlic_anaiysis_20150902.docx 1 .4
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Figure 1-4: Phasing Plan

Legend

Roads

wwwmener | ¢isting Watermains
ez Proposad Pipos

'@ # Future Piping in Stitisville

Phase

f === Phase 1

@ Phase 2

@ Phase 3 (Fulure}
s

o

Figure 1-5 shows the connection points of the development to the existing watermain network
and the connection from Phase 2 to the future development (Phase 3) on the east side of
Area 6 (denoted as connection “F"). It should be noted that the watermain from connection 3
info the development (along Arrowwood Drive) as shown in Figure 1-6 was previously proposed
to be a 305mm diameter pipe (refer to Figure 1-3) but has been revised to 250mm and 203mm
pipes to avoid oversized piping. Additionally, to increase the and minimum pressures during
peak hour and fire flow af the cul-de-sac location, the surrounding pipes are recommended to
be upsized from 203mm to 250mm diameter watermains.

Stantec
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Figure 1-5: Connection Points to Existing System and Future Development
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Figure 1-6: Proposed Piping Sizing and Alignment
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Serviceability
September 2, 2015

2.1 ALLOWABLE PRESSURES

The City of Ottawa Water Distribution Design Guidelines state that the design objective for
system pressures under normal demand conditions (i.e. average day, maximum day and peak
hour) is in the range of 40 to 80 psi at the ground elevation in the streets (i.e. at hydrant level).
The maximum pressure at any point in the distribution system is 100 psi; however, as per the
Ontario Building/Plumbing Code, pressure relief measures are required for services when
pressures greater than 80 psi are anticipated. Under emergency fire flow conditions, the
minimum pressure in the distribution system is allowed to drop to 20 psi.

Multi-storey residential buildings require an additional 5 psi for every additional storey over fwo
storeys to account for the change in elevation head and some additional headloss. For
example, the minimum pressure required for a two-storey building is 40 psi whereas a three-
storey building requires at least 45 psi and a four-storey building requires at least 50 psi. This is to
account for the difference in elevation and additional pipe headloss.

2.2  FIRE FLOWS

The City of Ottawa requires new developments to demonstrate that the proposed watermain
network can achieve the Fire Underwriters Survey (FUS) fire flow objective (using the long form
calculation). The City's Technical Bulletin ISDTB-2014-02 specifies the type of development and
condition that allow fire flow requirements to be capped at 10,000L/min.

Novatech has confirmed that the maximum fire flow requirement that would be required based
on the planned development is 10,000L/min. FUS calculations are presented in Appendix A. This
report assesses the ability of the network fo attain a fire flow of 10,000L/min throughout the
network.

sl wi\active\1634_01203_novatech_area é_stittsville_potable hydraulic modeh\planning\report\revisions\phase | &
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Water Demands
September 2, 2015
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The City of Ottawa’'s Water Design Guidelines were used for estimate the water demands of
Phase 1 and 2 as they are in the detailed design stage of development. The average day
(AVDY) demands were estimated using a residential consumption rate of 350 L/cap/d and
population densities based on various unit types. Table 3-1 shows the unit count and estimated
population. For parks, a water consumption rate of 1,000L/d was applied. Table 3-2 shows the
total park area for Phase 1 and 2 and its corresponding water demand.

Maximum day (MXDY) demands were estimated by multiplying AVDY demands by a factor of
2.5 and peak hourly {(PKHR) demands were estimated by muitiplying MXDY demands by a factor
of 2.2. Table 3-3 shows the estimated water demands for each phase where the latest plans for
Phase 1 and 2 calls for a total 650 units and an estimated population of 1,903.

Table 3-1: Estimated Residential Population based on Unit Types

Phase Unit Type Persons/Unit Units Population

Single Family 3.4 269 914

1 Town Houses 2.7 126 341
Phase 1 Total 395 1,256

Single Family 34 69 235

5 Town Houses 2.7 34 92
Apartments 2.1 152 320

Phase 2 Total 255 647
650 1,903

Table 3-2: Non-Residential Areas

Phase | Non-Residential | Area (ha) | Demand (L/s)

0.77
1 Park 1.33

2 0.82 047

Table 3-3: Estimated Water Demand

Phase | Population | BSDY (L/s) | MXDY (L/s) | PKHR (L/s)
] 1,256 5.08 12.71 27.96
2 1,903 7.70 19.25 42.34

sl w\active\1634_01203_novatech_area 6_stittsville_potable hydraulic model\planning\report\revisions\phase 1 &
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Hydraulic Modelling Results
September 2, 2015

4.1 HYDRAULIC MODEL SET-UP

With the permission of the City, Stantec performed the hydraulic analysis using the City's 2013
Water Master Plan {(WMP) model. Stantec assessed the anticipated pressures in the Area 6
development and reviewed potential upgrades/upsizing of existing watermains (if any) in order
fo meet minimum servicing requirements.

The software package used fo carry out the analysis was HXOMAP Water by Innovyze. The model
was tested under three different domestic demand conditions: basic day (BSDY), peak hour
(PKHR) and one emergency condition: maximum day plus fire (MXDY+FF). For the analysis herein,
Stantec adjusted the previous model that was used for the 2014 hydraulic analysis to correspond
fo the updated changes of Phase 1 and 2.

New watermains were added to the hydraulic model to simulate the proposed distribution
system. Hazen-Williams coefficients ("C-Factors”) were applied to the new watermain in
accordance with the City of Ottawa's Water Distribution Design Guidelines (Table 4-1):

Table 4-1: C-Factors Used for Applied Watermain Based on Pipe Diameter

Pipe Diameter (mm) C-Factor
150 100
200 to 300 110
350 to 600 120
> 600 130

4.2 BASIC DAY AND PEAK HOUR DEMANDS

Steady-state modelling under 2013 (existing) conditions was used to model basic day and peak
hour scenarios. Table 4-2 shows the pressure observed during hydraulic modelling under BSDY
and PKHR demands. It can be seen that maximum pressures do not exceed the City’s objective
of 80 psiin Phase 1 and 2.

During the previous 2014 study, one location within Area é with a ground elevation greater than
124m (cul-de-sac) was susceptible fo minimum pressure marginally below 40 psi under peak
hour. As such for this analysis herein, the pipes surrounding this area were upsized from 200mm fo
250mm diameter watermains fo increase the minimum pressures to the City's objective.
Hydraulic modelling results show that in doing so, the minimum pressure at the cul-de-sac is at 40
psi and satisfies the City's guidelines. It is recommended that pressure festing be performed to
confirm that pressures to not drop below 40 psi in this location,

sl w\active\1634_01203_novatech_area é_stittsville_potable hydraulic model\planning\report\revisions\phase 1 &
2\rpt_area_é_hydraulic_analysis_20150902.docx 4 }



STITTSVILLE AREA 6 - POTABLE WATER HYDRAULIC ASSESSMENT OF PHASE 1 & 2

Hydraulic Modelling Results
September 2, 2015

Table 4-2: Residual Pressure during BSDY and PKHR Demands

Phase BSDY PKHR
Max. Pressure (psi) | Min. Pressure (psi)
1 72 40
2 76 40

Multi-storey buildings require an additional 5 psi for every additional storey over two storeys to
account for the change in elevation head and additional headloss. Based on a resulting
minimum hydraulic gradeline of 153m under peak demand conditions in Area 6, the following
are the “cut-off" elevations for various multiple storey buildings, above which, pressures would
fall below the minimum pressure guideline objective:

Two storeys:  ground elev. greater than 124.5m results in pressures less than 40 psi.
Three storeys: ground elev. greater than 121.0m results in equivalent pressures less than 40 psi.
Four storeys:  ground elev. greater than 117.5m results in equivalent pressures less than 40 psi.

4.3 MAXIMUM DAY + FIRE FLOW

The City of Oftawa's design guidelines for water distribution systems require a minimum pressure
of 20 psi o be maintained at all points in the distribution system under a condition of maximum
day and fire flow demand. A hydraulic analysis was accomplished using a steady-state
maximum day demand scenario along with the automated fire flow simulation feature of the
software.

During 2013 conditions for Phase 1 and 2, the proposed network was able to supply fire flows
greater than 10,000 L/min while maintaining a residual pressure of 20 psi at all locations in Area é
except one location in the southwest of the development. This location was modelled as a
dead-end and the available fire flow was approximately 8,000 L/min at a residual pressure of 20
psi. However, the latest site plan shows this area is anficipated to service single family homes and
as per the FUS fire flow calculated for this unit type, the required fire flow is 8,000 L/min
{Appendix A). See Appendix B for available fire flows as each location.

sl w\active\1634_01203_novatech,_area 6_stittsville_potable hydraulic model\planning\report\revisions\phase 1 &
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The proposed mixed residential development is located in an area of the City's water
distribution system that has sufficient capacity to provide both the required domestic and
emergency fire flows to the majority of the service area using the proposed piping alignment
and sizing proposed.

During existing conditions, Phases 1 and 2 are expected to operate in objective range of 40 - 80
psi under BSDY and PKHR demands. It is recommended, however, that the dead-end location
(cul-de-sac) located in the southwest portion of the development be checked for pressures to
confirm minimum pressures do not drop below 40 psi.

A fire flow analysis was performed and it was determined that a fire flow greater than 10,000
L/min is achievable at all locations except for one dead-end located in the southwest portion of
the development. Site plans show that location is anticipated to service single family homes and
will require an FUS fire flow of 8,000L/min which is achievable.

Stantec
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NOVATECH ENGINEERING CONSULTANTS LTD.

Flow Calculations - Towns (w/o Party Walls) (6 Unit Row)

As per Fire Underwriter's Survey Guidelines

PROJECT: Area 6 Lands
JOB#: 113004

DATE: Aug 2015

C Coefficient related to type of construction

+ Wood frame

+ Ordinary construction

+ Non-combustible construction

+ Fire resistive construction (< 2 hrs)
+ Fire resistive construction (> 2 hrs)
+ Interpolation (Using FUS Tables)

A Area of structure considered (nf) *

(Al floors excluding Basement, under 2-Storeys)

Required fire flow (L/min)
F=220C (A)P®

Occupancy hazard reduction of surcharge
+ Non-combustible
+ Limited combustible
+ Combustible
+ Free burning
+ Rapid burning

Sprinkler Reduction
+ Non-combustible - Fire Resistive (3

Exposure surcharge (cumulative (%), 2 sides)
0-3m
31-10m
10.1-20m
20.1-30m
30.1-45m

Fire Wall Separation
+ Number of Party Walls * 1000 L/min
(As per City of Otfawa Standard)

[yes/no]

1,200

[yes/no]

Y

no

fyes/no]
yes

yes
yes

N/A

1.5

0.8
0.7
0.6

<==> | 12917 #

11,432 L/min

-25%

-15%

0%

15%

25%
8,574 L/min

50% 0 L/min

25% 2side 50%
20%
15% 1side 15%
10% 1side 10%
5%
Cumulative Total 75%

REQUIRED FIRE FLOW [(1) - (2) + (3)]
(2,000 L/min < Fire Flow < 45,000 L/min)

6,430 L/min

6,430 L/min

15,000 L/min
or 250 L/s
or 3,303 IGPM

BY: Adam Lambros
* Largest Block Size

(1)
)

()

M:\2013\113004\DATA\Calculations\Sewer Calcs\Water\20150513 Fire-FlowTowns (2)
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Fire Flow Calculations - Towns (w/o Party Walls) (Blocks 3448&343)

As per Fire Underwriter's Survey Guidelines

PROJECT: Area 6 Lands
JOB#: 113004

DATE: Aug 2015

C Coefficient related to type of construction
+ Wood frame
¢ Ordinary construction
+ Non-combustible construction
+ Fire resistive construction (< 2 hrs)
+ Fire resistive construction (> 2 hrs)
+ Interpolation (Using FUS Tables)

A Area of structure considered (nf) *

(Al floors excluding Basement, under 2-Storeys)

F Required fire flow (L/min)
F=220C (A)*®

Occupancy hazard reduction of surcharge
+ Non-combustible
+ Limited combustible
+ Combustible
+ Free burning
+ Rapid burning

Sprinkler Reduction
+ Non-combustible - Fire Resistive (3

Exposure surcharge (cumulative (%), 2 sides)

0-3m
3.1-10m
10.1-20m
20.1-30m
30.1-45m

Fire Wall Separation
+ Number of Party Walls * 1000 L/min
(As per City of Ottawa Standard)

[yes/no]

1,000

[yes/no]

no
[yes/no]
yes

yes

yes
yes

N/A

1.5

0.8
0.7
0.6

<==> 10,764 f*

10,436 L/min

-25%

-15%

0%

15%

25%
7,827 L/min

50% 0 L/min

25% 1side 25%

20% 1side 20%
15%

10% 1side 10%

5% 1side 5%

Cumulative Total 60%

4,696 L/min

4,696 L/min

REQUIRED FIREFLOW [(1) - (2) + (3)]
(2,000 L/min < Fire Flow < 45,000 L/min)

13,000 L/min
or 216.67 L/s
or 2,862 IGPM

BY: Adam Lambros
* Largest Block Size

(1)

(3)

NOVATECH ENGINEERING CONSULTANTS LTD.

M:A20131113004\DATA\Calculations\Sewer Calcs\Water\20150513 Fire-FlowTowns (3)




As per Fire Underwriter's Survey Guidelines

PROJECT: Area 6 Lands
JOB#: 113004

DATE: Aug 2015

Calculations - Single Residential Unit (At Cul-De-Sac)

C Coefficient related to type of construction [yes/no]
+ Wood frame y 1.5
+ Ordinary construction 1
+ Non-combustible construction 0.8
+ Fire resistive construction (< 2 hrs) 0.7
+ Fire resistive construction (> 2 hrs) 0.6
+ Interpolation (Using FUS Tables)
A Area of structure considered (nf) * 360 <==> I 3,875 ft?
(All floors excluding Basement, under 2-Storeys)
F Regquired fire flow (L/min)
F=220C (A" 6,261 L/min
Occupancy hazard reduction of surcharge [yes/no}
+ Non-combustible y -25%
+ Limited combustible -15%
+ Combustible 0%
+ Free burning 15%
+ Rapid burning 25%
4,696 L/min
Sprinkler Reduction
+ Non-combustible - Fire Resistive (3 no 50% 0 L/min
Exposure surcharge (cumulative (%), 2 sides)  lyesino]
0-3m yes 25% 2side 50%
3.1-10m 20%
10.1-20m 15%
20.1-30m 10%
30.1-45m yes 5% 2side 10%
Cumulative Total 60%
2,818 L/min
Fire Wall Separation N/A
+ Number of Party Walls * 1000 L/min
(As per City of Ottawa Standard) 2,818 L/min
REQUIRED FIRE FLOW [(1) - (2) + (3)] 8,000 L/min
{2,000 L/min < Fire Flow < 45,000 L/min) or 133.33 L/s
or 1,761 IGPM

BY: Adam Lambros
* Largest Size Unit

1

&)

NOVATECH ENGINEERING CONSULTANTS LTD. M:\20131113004\DATA\Calculations\Sewer Calcs\Water\20150513 Fire-FlowSingle (2)
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Fire Flow Calculations - Single Residential Unit (3,000sqft +)

As per Fire Underwriter's Survey Guidelines

PROJECT: Area 6 Lands
JOB#: 113004

DATE: Aug 2015

C Coefficient related to type of construction [yes/no]
+ Wood frame y 1.5
+ Ordinary construction 1
+ Non-combustible construction 0.8
+ Fire resistive construction (< 2 hrs) 0.7
+ Fire resistive construction (> 2 hrs) 0.6
+ Interpolation (Using FUS Tables)
A Area of structure considered (nf) * 360 <==> I 3,875 2 I
(All floors excluding Basement, under 2-Storeys)
F Regquired fire flow (L/min)
F=220C (A)P® 6,261 L/min
Occupancy hazard reduction of surcharge [yes/no}
+ Non-combustible y -25%
+ Limited combustible -15%
+ Combustible 0%
+ Free burning 15%
+ Rapid burning 25%
4,696 L/min
Sprinkler Reduction
+ Non-combustible - Fire Resistive (3 no 50% 0 L/min
Exposure surcharge (cumulative (%), 2 sides)  [yes/no]
0-3m yes 25% 2side  50%
3.1-10m 20%
10.1-20m yes 15% 1side 15%
20.1-30m yes 10% 1side 10%
30.1-45m 5%
Cumulative Total 75%
3,522 L/min
Fire Wall Separation N/A
+ Number of Party Walls * 1000 L/min
(As per City of Ottawa Standard) 3,522 L/min
REQUIRED FIRE FLOW [(1) - (2) + (3)] 8,000 L/min
(2,000 L/min < Fire Flow < 45,000 L/min) or 133.33 L/s
or 1,761 IGPM

BY: Adam Lambros
* Largest Unit Size

(1)

(3)

NOVATECH ENGINEERING CONSULTANTS LTD.

M:\2013\113004\DATA\Calculations\Sewer Calcs\Water\20150513 Fire-FlowSingle




STITISVILLE AREA 6 - POTABLE WATER HYDRAULIC ASSESSMENT OF PHASE 1 & 2

Appendix B Hydraulic Modelling Results
September 2, 2015

Stantec

B.1
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PHASE 1

BSDY PKHR
Demand | Elevation Pressure | Demand | Elevation Pressure
P (1/5) my "M sy | ws) m)y el M)
A100 0.195 124.0 160.7 52 1.075 124.0 153.3 42
Ab 0.195 122.2 160.7 55 1.075 122.2 153.3 44
A3 0.195 118.3 160.7 60 1.075 118.3 153.3 50
A10 0.385 117.4 160.7 62 0.385 117.4 153.3 51
A7 0.195 119.0 160.7 59 1.075 119.0 153.3 49
All 0.385 116.8 160.7 62 0.385 116.8 153.3 52
A4 0.195 1159 160.7 64 1.075 115.9 153.3 53
Al3 0.195 113.5 160.7 67 1.075 113.5 153.3 57
A8 0.195 114.6 160.7 66 1.075 114.6 153.3 55
A77 0.195 113.5 160.7 67 1.075 113.5 153.3 57
A20 0.195 112.5 160.7 69 1.075 112.5 153.3 58
A79 0.195 112.6 160.7 68 1.075 112.6 153.3 58
Al19 0.195 111.8 160.7 70 1.075 111.8 153.3 59
A32 0.195 112.9 160.7 68 1.075 112.9 153.3 57
A81 0.195 112.7 160.7 68 1.075 112.7 153.3 58
A30 0.195 111.7 160.7 70 1.075 111.7 153.3 59
A28 0.195 110.9 160.7 71 1.075 110.9 153.3 60
A7 0.195 110.5 160.7 71 1.075 110.5 153.3 61
A22 0.195 110.2 160.7 72 1.075 110.2 153.3 61
A26 0.195 111.8 160.7 70 1.075 111.8 153.3 59
A84 0.195 111.8 160.7 70 1.075 111.8 153.3 59
A85 0.195 110.2 160.7 72 1.075 110.2 153.3 61
AB4 0.195 111.0 160.7 71 1.075 111.0 153.3 60
A36* 0.195 110.0 160.7 72 1.075 110.0 153.3 62
Al2 0.195 111.7 160.7 70 1.075 111.7 153.3 59
Al 0.195 121.0 160.7 56 1.075 121.0 1533 46
A2 0.195 119.0 160.7 59 1.075 119.0 153.3 49
A95** 0.195 125.0 160.7 51 1.075 125.0 153.3 40
A5 0.055 123.2 160.7 53 0.056 123.2 153.3 43
A9 0.055 119.1 160.7 59 0.056 119.1 153.3 49

*Node A36 is a connection to Phase 2; does remain a dead-end

**Node A?5 is a dead-end located southwest of the development




PHASE 1

MXDY+FF
Static | Static | Fire-Flow | Residual | Avallable | Available
ID Demand | Pressure Static Demand | Pressure Flow at Flow
(L/s) (psi) Head (m) (Lpm) (psi) Hydrant Pressyre

(Lpm) (psi)
Al 0.489 49 155.4 10,000 23 13,000 20
A10 0.385 54 155.4 10,000 27 13,000 20
A100 0.489 45 155.4 10,000 24 13,000 20
All 0.385 55 155.4 10,000 35 16,000 20
Al2 0.489 62 155.4 10,000 42 17,000 20
Al13 0.489 60 155.4 10,000 35 15,000 20
Al7 0.489 64 155.4 10,000 33 13,000 20
Al9 0.489 62 155.4 10,000 37 15,000 20
A2 0.489 52 155.4 10,000 29 15,000 20
A20 0.489 61 155.4 10,000 40 16,000 20
A22 0.489 64 155.4 10,000 33 13,000 20
A26 0.489 62 155.4 10,000 40 16,000 20
A28 0.489 63 155.4 10,000 42 17,000 20
A3 0.489 53 155.4 10,000 30 15,000 20
A30 0.489 62 155.4 10,000 42 18,000 20
A32 0.489 60 155.4 10,000 43 19,000 20
A36* 0.489 65 155.4 10,000 17 12,000 20
A4 0.489 56 155.4 10,000 29 13,000 20
A5 0.056 46 155.4 10,000 26 13,000 20
Ab 0.489 47 155.4 10,000 27 14,000 20
A7 0.489 52 155.4 10,000 33 16,000 20
A77 0.489 60 155.4 10,000 41 18,000 20
A79 0.489 61 155.4 10,000 39 16,000 20
A8 0.489 58 155.4 10,000 39 17,000 20
A81 0.489 61 155.4 10,000 42 18,000 20
A84 0.489 62 155.4 10,000 40 16,000 20
AB5 0.489 64 155.4 10,000 34 13,000 20
AB6 0.489 63 155.4 10,000 36 14,000 20
A9 0.056 52 155.4 10,000 31 15,000 20
AP5** 0.489 43 155.4 10,000 -2 8.000 20

*Node A36 is a connection to Phase 2; does remain a dead-end
**Node A%5 is a dead-end located southwest of the development




PHASE 2

BSDY PKHR
Demand | Elevation Pressure | Demand | Elevation Pressure

Pl e | (MM sy | s | m) [Heed ™))
A100 0.195 124.0 160.7 52 1.075 124.0 152.9 41
Ab 0.195 122.2 160.7 55 1.075 122.2 152.9 44
A3 0.195 1183 160.7 60 1.075 118.3 152.9 49
Al0 0.385 117.4 160.7 62 0.385 117.4 152.9 50
A7 0.195 119.0 160.7 59 1.075 119.0 152.9 48
ATl 0.385 116.8 160.7 62 0.385 116.8 152.9 51
A4 0.195 1159 160.7 64 1.075 1159 152.9 53
A13 0.195 113.5 160.7 67 1.075 113.5 152.9 56
A8 0.195 114.6 160.7 66 1.075 114.6 152.9 54
A77 0.195 113.5 160.7 67 1.075 113.5 152.9 56
A20 0.195 112.5 160.7 69 1.075 112.5 152.9 57
A79 0.195 112.6 160.7 68 1.075 112.6 152.9 57
Al19 0.195 111.8 160.7 69 1.075 111.8 152.9 58
A32 0.195 112.9 160.7 68 1.075 112.9 152.9 57
A8 0.195 112.7 160.7 68 1.075 112.7 152.9 57
A30 0.195 111.7 160.7 70 1.075 11.7 152.9 59
A28 0.195 110.9 160.7 71 1.075 110.9 152.9 60
Al7 0.195 110.5 160.7 71 1.075 110.5 152.9 60
A22 0.195 110.2 160.7 72 1.075 110.2 152.9 61
A26 0.195 111.8 160.7 69 1.075 111.8 152.9 58
A84 0.195 111.8 160.7 69 1.075 111.8 152.9 58
A85 0.195 110.2 160.7 72 1.075 110.2 152.9 61
A86 0.195 111.0 160.7 71 1.075 111.0 152.9 59
A36 0.195 110.0 160.7 72 1.075 110.0 152.9 61
Al12 0.195 111.7 160.7 70 1.075 1.7 152.9 59
Al 0.195 121.0 160.7 56 1.075 121.0 152.9 45
A2 0.195 119.0 160.7 59 1.075 119.0 152.9 48
AP 5** 0.195 125.0 160.7 51 1.075 125.0 152.9 40
A5 0.647 123.2 160.7 53 3.556 123.2 152.9 42
A9 0.647 119.1 160.7 59 3.556 1191 152.9 48
A24 0.237 107.7 160.7 75 0.237 107.7 152.8 64
A73 0.264 110.6 160.7 71 1.454 110.6 152.8 60
A23 0.237 109.4 160.7 73 0.237 109.4 152.8 62
A18 0.264 107.0 160.7 76 1.454 107.0 152.8 65
Ab2 0.264 107.7 160.7 75 1.454 107.7 152.9 64
Al4 0.264 108.9 160.7 74 1.454 108.9 152.9 62
Al5 0 107.5 160.7 76 0.061 107.5 152.9 64
A21 0.264 109.6 160.7 73 1.454 109.6 152.8 61

**Node A95 is a dead-end located southwest of the development




PHASE 2

MXDY+FF
Static | Static | Fire-Flow | Residual |Available Flow| AVveilable
ID Demand | Pressure Static Demand | Pressure at Hydrant Flow
. Head (m) . Pressure

(L/s) (psi) (tpm) | (psi) (tpm) (psi)
Al 0.489 49 155.3 10,000 30 13,000 20
Al10 0.385 54 155.3 10,000 31 13,000 20
A100 0.489 44 155.3 10,000 27 12,000 20
All 0.385 55 155.3 10,000 38 16,000 20
Al2 0.489 62 155.2 10,000 45 17,000 20
Al3 0.489 59 155.3 10,000 38 15,000 20
Al4 0.661 66 155.2 10,000 42 15,000 20
Al5 0] 68 155.2 10,000 33 12,000 20
Al7 0.489 64 155.2 10,000 37 13,000 20
A18 0.661 69 155.2 10,000 43 15,000 20
Al9 0.489 62 155.2 10,000 40 15,000 20
A2 0.489 52 155.3 10,000 34 14,000 20
A20 0.489 61 155.3 10,000 43 16,000 20
A21 0.489 65 155.2 10,000 41 15,000 20
A22 0.237 64 155.2 10,000 37 13,000 20
A23 0.237 65 155.2 10,000 34 12,000 20
A24 0.489 68 155.2 10,000 42 15,000 20
A26 0.489 62 155.2 10,000 44 17,000 20
A28 0.489 63 155.2 10,000 45 17.000 20
A3 0.489 52 155.3 10,000 35 15,000 20
A30 0.489 62 155.2 10,000 45 18,000 20
A32 0.489 60 155.3 10,000 46 19,000 20
A36 0.489 64 155.2 10,000 42 15,000 20
A4 1.616 56 155.3 10,000 32 13,000 20
A5 0.489 46 155.3 10,000 29 13,000 20
Ab 0.661 47 155.3 10,000 30 13,000 20
Ab2 0.489 68 155.2 10,000 44 15,000 20
A7 0.661 52 155.3 10,000 36 15,000 20
A73 0.489 63 155.2 10,000 32 12,000 20
A77 0.489 59 155.3 10,000 44 18,000 20
A79 0.489 61 155.3 10,000 42 16,000 20
A8 0.489 58 155.3 10.000 42 17,000 20
A81 0.489 61 155.3 10,000 45 18,000 20
A84 0.489 62 155.2 10,000 44 17,000 20
A85 0.489 64 155.2 10,000 37 13,000 20
A86 1.616 63 155.2 10,000 43 16,000 20
A9 0.489 51 155.3 10,000 34 14,000 20
AP5** 0.489 43 155.3 10,000 5.1 8,000 20

**Node A95 is a dead-end located southwest of the development
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2  WATER SUPPLY

2.1 Existing Conditions

The proposed development is located within the service area of Pressure Zone 3W of the City of
Ottawa water distribution system. The zone is fed by the Glen Cairn and Campeau Drive Pump
Stations, both of which are remote from the site. Balancing storage during peak and fire flow
conditions is provided by the Stittsville Elevated Tank. There are several existing watermains
adjacent to the site including 200 mm diameter watermains on both Fernbank Road and Friendly
Crescent and a 200 mm diameter watermain in Fernbank Road, west of the site. As part of the
development of the adjacent Stittsville South lands a 250 mm watermain will be extended along
Hickstead Drive which extends to Street No. 3 in Phase 1. Figure 2.1 shows the location of the
existing Water Plan adjacent to the site.

2.2  Serviceability Study

A conceptual water plan for the Stittsville South Area 6 area was included in the 2013 MSR study.
A copy of the recommended plan, Watermain Concept Plan — Figure 6.1 from that report is
included in Appendix A. The main elements of the recommended plan for the subject site include
an extension of the proposed 250 mm diameter main spine through the subject site from the west
(Regional Lands) and connecting to the existing watermain on Fernbank Road to the north.

2.3  Design Criteria

2.3.1 Water Demands

Water demands have been calculated for the full development including Phase 1. Per unit
population density and consumption rates are taken from Tables 4.1 and 4.2 at the Ottawa Design
Guidelines — Water Distribution and are summarized as follows:

e Single Family 3.4 person per unit

e Townhouse and Semi-Detached 2.7 person per unit

e Average Apartment 1.8 person per unit

e Residential Average Day Demand 350 l/cap/day

¢ Residential Peak Daily Demand 875 l/cap/day

e Residential Peak Hour Demand 1,925 l/cap/day

e |Cl Average Day Demand 50,000 l/gross ha/day
¢ ICl Peak Daily Demand 75,000 I/gross ha/day
e ICl Peak Hour Demand 135,000 I/gross ha/day

Residential units in Phase 1 consist of single family, semi-detached and street townhouses. A
future commercial site which is not part of this development is located at the north corner of the
site adjacent to Fernbank and Shea Roads, the water demands for this site is included in the
design. A watermain demand calculation sheet is included in Appendix A and the total water
demands are summarized as follows:
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Full Development Phase 1
e Average Day 10.851/s 6.39 I/s
e Maximum Day 25.53 I/s 14.39 I/s
e Peak Hour 55.251/s 30.76 I/s

2.3.2 System Pressure

The Ottawa Design Guidelines — Water Distribution (WDGO001), July 2010, City of Ottawa, Clause
4.2.2 states that the preferred practice for design of a new distribution system is to have normal
operating pressures range between 345 kPa (50 psi) and 552 kPa (80 psi) under maximum daily
flow conditions. Other pressure criteria identified in Clause 4.2.2 of the guidelines are as follows:

Minimum Pressure Minimum system pressure under peak hour demand conditions shall not
be less than 276 kPa (40 psi)

Fire Flow During the period of maximum day demand, the system pressure shall
not be less than 140 kPa (20 psi) during a fire flow event.

Maximum Pressure Maximum pressure at any point in the distribution system shall not
exceed 689 kPa (100 psi). In accordance with the Ontario

Building/Plumbing Code, the maximum pressure should not exceed 552
kPa (80 psi). Pressure reduction controls will be required for buildings
where it is not possible/feasible to maintain the system pressure below
552 kPa.

2.3.3 Fire Flow Rates

The Fire Underwriters Survey (FUS) method of calculating fire flow requirements is to be used in
accordance with the Ottawa Design Guidelines — Water Distribution. In the FUS method, wood
frame buildings with separations less than three meters are considered one fire area. Buildings in
the Davidson Lands Development are wood frame buildings, with separation less than three
meters. An example is on Street No. 11 between lots 73 and 81 in which the 9 single family lots
all have separations less than three meters thus making one fire area. A FUS calculation for this
area is included in Appendix A. The calculations predict that the fire flow requirement needs to
be 22,000 I/min which is impractical to supply with local watermains.

In the recent Technical Bulletin ‘ISDTB-2014-02, Revisions to Ottawa Design Guidelines — Water’,
the fire flow requirements for single detached dwellings and traditional town and row houses can
be capped at 10,000 I/min provided that there is a minimum separation of 10 meters between the
backs of adjacent units and that the town and row house blocks are limited to 600 square meters
of building areas and seven dwelling units. Since the residential units in the Davidson Lands meet
the requirements of ISDTB-2014-02, the fire flow rate of 10,000 I/min (166.7 I/s) is used in the fire
flow analysis.

There are no details for the future commercial site at the north of the development. Since the site
is bisected by the Hydro One corridor there is a limit on the size of the building that can be placed
on the site therefore a fire flow rate of 12,000 I/min (200 I/s) for the external commercial
development is used in our fire flow analysis.

2.3.4 Boundary Conditions

The City of Ottawa has provided hydraulic boundary conditions at two locations; one at the existing
main on Fernbank Road at Hartsmere Drive and the other at the southwest intersection of Friendly
Crescent and Hartsmere Drive. Two separate conditions were given for the max day plus fire
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scenario, one for the 167 I/s residential fire flow and a separate one for the 200 I/s commercial fire
flow. A copy of the boundary conditions is included in Appendix A and summarized as follows:

CONNECTION 1 CONNECTION 2

FERNBANK ROAD FRIENDLY
CRESCENT

Max HGL (Basic 1604 m 1604 m
Day)

Peak Hour 151.1m 150.8 m
Max Day + Fire

(167 Us Fire Flow) 1423 m 135.2m
Max Day + Fire

(200 I/s Fire Flow) 137.5m 127.8m

2.3.5 Hydraulic Model

A computer model for the overall Davidson Lands along with a separate model 1 containing only
Phase 1 has been developed using the H20 MAP Version 6.0 program produced by MWH Soft
Inc. The model includes the existing watermains and boundary conditions at Fernbank Road and
Friendly Crescent.

2.4  Proposed Water Plan

24.1 Modeling Results

The hydraulic model was run under basic day, maximum day with fire flows and under peak hour
conditions for the overall development and Phase 1 only. Water pipes are sized to provide
sufficient pressure and to deliver the required fire flows. During the design stage all mains are
tested at the minimum 150 mm diameter size, while the pressure criteria is met with the minimum
sized mains the fire flow requirement is not achieved at all locations. The main sizes are increased
in an iterative process until the fire flow results are sufficient for both the overall sub-division and
Phase 1.

Results of the hydraulic model are include in Appendix A and summarized as follows:

Scenario Overall Phase 1 Only
Basic Day (Max HGL) Pressure Range 454.5 t0 534.8 kPa 459.5 t0 535.9 kPa
Peak Hour Pressure Range 359.6 to 438.4 kPa 367.1 to 440.9 kPa
Max Day + 167 /s Fire Flow Minimum Flow 163.9 /s 150.51/s

Max Day + 200 I/s Fire Flow Minimum Flow 247.3 /s 208.8 I/s

A comparison of the results and design criteria is summarized as follows:

Maximum Pressure All notes in both analysis have basic day pressures under 552 kPa,
therefore pressure reducing control is not required for this development.

Minimum Pressure All nodes in the model exceed the minimum value of 276 kPa (40 psi).
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Fire Flow All residential nodes exceed the fire flow requirement of 166.7 I/s in the
overall development. The fire flow for the commercial site exceeds the
200 I/s requirement using the boundary condition for the 200 I/s flow.

Under the Phase 1 analysis, there is one location at Node J24 at the
south intersection of Maygrass Way and Kayenta Street where the fire
flow is less than the requirement. The Phase 1 fire flow at Node 24 is
150.5 I/s which is within 90% of the 166.7 I/s requirement, the fire flow at
this node increases to 204.0 I/s when the adjacent Phase 2 is
constructed.

24.2 Watermain Layout

Figure 2.2 shows the proposed Water Plan for both Phase 1 and the balance of the sub-division.

In the 2013 MSR, a 400 mm watermain is proposed on Fernbank Road along the frontage of the
Davidson Lands connecting to an existing 200 mm watermain that is shown on Figure 2.1. With
the boundary conditions provided at Fernbank and Hartsmere Drive as shown in Section 2.3.4.,
the fire flows in the site range from 99.4 I/s to 146.4 I/s, in order to achieve the required fire flows
the existing 200 mm watermain is required to be replaced and the 400 mm watermain will be
extended to Hartsmere Drive.

A 250 mm watermain will be extended from the adjacent Stittsville South development along
Hickstead Way and Edenwylde Drive to connect to the 400 mm main on Fernbank Road. For
Phase 1 a second connection is required to the 400 mm main on Fernbank Road that will extend
through Kayenta Street which is part of Phase 2. In order to service future Phases 2 and 3, a 250
mm watermain is required to connect to the 400 mm watermain on Fernbank Road at Jardiniere
Street, this 250 mm main will, in a future phase cross the hydro corridor and a 250 mm main will
be extended along Cosanti Drive connecting to the 250 mm main on Edenwylde Drive.
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J.F. Sabourin and Associates Inc.
52 Springbrook Drive,
Ottawa, ON K2S 1B9
T 613-836-3884 F 613-836-0332

WATER RESOURCES AND .
ENVIRONMENTAL CONSULTANTS jfsa.com

January 30, 2023 Project Number: P2267

David Schaeffer Engineering Limited
120 lber Road, Unit 103

Stittsville, ON

K2S 1E9

Attention:  Kevin Murphy, P.Eng.

Subject: Caivan — Stittsville Lands (5993, 6070 & 6115 Flewellyn Road):
Pre-Development Hydraulic and Hydrologic Study

Introduction

As set out in the Terms of References for the Caivan Stittsville Lands (5993, 6070 & 6115
Flewellyn Road), drafted by David Schaeffer Engineering Ltd (DSEL) on June 9, 2022, the pre-
development hydraulic and hydrologic conditions of the proposed development site are
required to be assessed. The following memo will assess the existing major flow patterns within
and around the site, and outline the findings of a detailed pre-development water budget
analysis based on hydrologic modelling using site-based soil data and historical rainfall data.

Site Overview

The subject lands are bound by Flewellyn Road to the south, Shea Road to the east, an existing
urban subdivision development to the north (Stittsville South — Area 6) and an estate lot
subdivision to the west. The area is also bisected by the Faulkner Municipal Drain and a Hydro
One power transmission corridor. For this study, the overall development area has been broken
into two sections (referred to as east and west) bisected by the municipal drain and hydro
corridor. The property parcel of 5993 Flewellyn Road (east) is cleared of trees and vegetation,
while the west parcels (comprising 6070 & 6115 Flewellyn Road) are treed with patches of
grassed areas. Figure 1 provides an overview of the development site relative to the Faulkner
drain and major roads.

Pre-Development Drainage

1m LiDAR flown in 2020 by the City of Ottawa has been obtained to determine the existing
primary flow patterns within the site. This topographic data was imported into GIS software with
watershed delineation tools applied to determine the drainage areas and primary flow paths
within the site. Figure 2 provides an overview of the primary existing subwatersheds and flow
paths within the site.

From this analysis, it is seen that for the eastern lands, the site primarily consists of 2 major
drainage areas both of which discharge to the Faulkner Drain on Flewellyn Road. For the west
property, the drainage patterns are slightly more complex but approximately half of the lands
discharge to the Faulkner Drain on Flewellyn road, while the remaining half discharges to the
Faulkner drain which divides the east and west properties. Note that there is no external
drainage area that flows across either site.
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Pre-Development Water Budget Analysis

A continuous SWMHYMO model has been developed to assess the site's pre-development water
budget. This model makes use of site-based infiltration testing results as well as local climatic
conditions, the following sections outline each of these items in detail.

Soil Infiltration / CN

Paterson Group completed Guelph Permeameter testing throughout the site, to determine the
site's soil infiltration rates. From this analysis, soils were tested at both shallow depths
(approximately 0.3 m - 0.5 m below ground) and deeper depths (0.5 m >). Based on Paterson’s
site testing the majority of the site consist of Brown Silty Sand to Sandy Silt with some localized
pockets of silty clay with sand. Overall the site was found to have soil infiltration rates in the range
of 26 mm/hr to 76 mm/hr. The localized infiltration results of this testing have been mapped in
GIS and an inverse distance weighting algorithm was applied to provide a complete infiltration
map of the site, Figure 3 provides an overview of this mapping. A full summary of Paterson's site
infiltration testing can be found in Attachment A. Based on Paterson’s Site investigation the soils
present are considered a “Type C” hydrologic soil group.

The latest available (2021) aerial mapping for the City of Ottawa was used to discretize the various
land use conditions throughout the development site. Figure B1 in Attachment B provides a
visual overview of the study area. This land use data was merged with the underlying soil types
to derive a Curve Number (CN), based on applicable values outlined in Tables A2 and A3 in the
SWMHYMO Manual. Each Curve Number was then weighted based on the total area within a
given subcatchment to determine the weighted CN for that subcatchment, see Table B1 in
Attachment B. Based on this analysis the site has a CN* of 65 and 61 for the lands East and
West of the Faulkner Drain respectively.

Time to Peak

The time-to-peak values have been calculated based on existing topography using the City of
Ottawa LiDAR. Flow paths have been discretized based on the topographic data using GIS tools
and the longest major flow path was identified; Figure B2 in Attachment B outlines the flow path
discretization. The upstream and downstream topographic elevations and flow lengths were
identified and used in the calculations. For this natural subcatchment, the Federal Aviation
Administration (FFA) method was determined to be the most appropriate method to calculate the
Time to Peak. Table B2 in Attachment B provides full details of these calculations, along with
other time-to-peak values using alternative t, calculation methods.

Continuous Simulations

A continuous SWMHYMO model was developed to assess the site's water budget under pre-
development conditions. This model was run using 36 years of hourly rainfall data from the Ottawa
International Airport from 1967 to 2003 (excluding missing 2001 rainfall data), the average annual
evaporation, infiltration and runoff volumes from the subject site were computed and compared.
Note that this rain gauge is generally only operational for the months of April-November. Outside
of this window precipitation is more likely to be in the form of snowfall and the soils are also more
likely to be frozen, making it difficult to simulate such conditions with a hydrologic model using
conventional City parameters, as such, this period has not been considered in the analysis.

Caivan — Stittsville Lands (5993, 6070 & 6115 Flewellyn Road):
Pre-Development Hydraulic and Hydrologic Study
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Simulation Results

The complete SWMHYMO modelling input and output files have been provided in Attachment B.
Table B3 provides the full summary of the SWMHYMO modelling, based on the 39 years of data,
and outlines the maximum, minimum and average volumes and percentages of precipitation that
evaporate infiltrate and runs off the site, Table 1 below is an excerpt this summary.

Table 1: Pre-Development Water Budget based on Continuous Simulations

Precipitation Evaporation Infiltration Runoff

(mm) (mm) (%) (mm) (%) (mm) (%)
589.1 370.7 63% 116.9 20% 101.6 17%

Based on the continuous simulations using 39 years of historical rainfall data it was determined
that for the total development site, approximately 17% of the annual rainfall will result in runoff,
63% will evaporate and 20% will infiltrate.

Existing Hydraulic Conditions

Robinson Consulting Inc completed an updated hydraulic model of the Faulkner Drain as a
part of their December 2020 “Amendment to the Engineer’s Report for the Faulkner Municipal
Drain”. As a part of this study, modifications were proposed to the existing Faulkner Municipal
Drain which included relocating a portion of the drain, lowering the drain profile, and modifying
the cross-section of the drain to increase the capacity and reduce the potential for erosion of
the steep banks. This study also considered the upgrading/replacement of 3 culverts within
the drain. At the time of drafting this memo, these updates are either completed or currently
under construction, as such can be reflective of current conditions.

Based on Table 4.2 of the Robinsons report there are three existing culverts that act as
residential entrances on Flewellyn Road (Culverts 4+882.90, 5+055.00 & 5+185.40) that are
either close to or have slightly less than the required capacity to safely convey the full 100-
year flow. The culverts are likely controlling water levels along this portion of Flewellyn Road,
as such these culverts should be revisited in the future to ensure that peak water levels are
contained within the Faulkner Municipal drain.

Caivan — Stittsville Lands (5993, 6070 & 6115 Flewellyn Road):
Pre-Development Hydraulic and Hydrologic Study
January 2023 Page 5 of 6



J FS A Project Ref #: P2267
Client: David Schaeffer Engineering Limited

Conclusion

In summary, a detailed topographic study has been undertaken on the site to identify all major
flow paths within the development under existing conditions. From this analysis, it was found that
for the eastern lands, the site primarily consists of 2 major drainage areas both of which discharge
to the Faulkner Drain on Flewellyn Road. For the western lands, the drainage patterns are slightly
more complex but approximately half of the lands discharge to the Faulkner Drain on Flewellyn
Road, while the remaining half discharges to the Faulkner Drain where it divides the east and
west properties.

Continuous hydrologic modelling has been completed which has made use of soil infiltration
testing completed by Paterson Group to determine the site’s predevelopment water budget.
Based on this analysis it was determined that for the total development site, approximately 17%
of the annual rainfall will result in runoff, 63% will evaporate and 20% will infiltrate.

Based on Table 4.2 of the Robinsons report there are three existing culverts that act as
residential entrances on Flewellyn Road (Culverts 4+882.90, 5+055.00 & 5+185.40) that are
either close to or have slightly less than the required capacity to safely convey the full 100-
year flow. The culverts are likely controlling water levels along this portion of Flewellyn Road,
as such these culverts should be revisited in the future to ensure that peak water levels are
contained within the Faulkner Municipal drain.

Yours truly,
J.F Sabourin and Associates Inc.

VAP (==

Jonathon Burnett, B.Eng, P.Eng 100227734
Water Resources Engineer

cc: J.F Sabourin, M.Eng, P.Eng
Director of Water Resources Projects
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PG5570 - Caivan - 5993, 6070 and 6115 Flewellyn Road and Adjacent Property Permeameter Testing Results

Table 1 - Overburden Field Saturated Hydraulic Conductivity Results and Estimated Infiltration Rates
Test Completed . . . Unfactored
. Infiltration Testing . K . .
Adjacent to Borehole Elevation (m asl) Material (m/s) Infiltration Rate
ID (mm/hr)*
BH1-21 103.90 Brown Silty Sand 2.10E-06 56
103.63 Brown Silty Sand 1.90E-06 56
BH2-21 106.95 Brown Silty Sand 6.40E-06 76
106.65 Brown Silty Sand 5.30E-07 39
BH7-21 106.74 Brown Silty Sand 1.10E-06 47
106.44 Brown Silty Sand 1.60E-06 52
BH11-21 104.68 Brown Sﬁlty Sand 2.70E-06 60
104.38 Brown Silty Sand 1.60E-06 52
BH15-21 102.70 Brown Silty Sand to Sandy Silt 2.10E-07 31
102.48 Brown Silty Sand to Sandy Silt | <8.1E-09 <13
BH17-21 106.74 Brown Silty Sand to Sandy Silt 5.90E-06 74
106.44 Brown Silty Sand to Sandy Silt 4.10E-06 67
BH22-21 102.58 Brown Sﬁlty Sand 1.10E-06 47
102.28 Brown Silty Sand 1.60E-06 52
BH23-21 102.33 Brown Silty Clay w/ Sand 5.30E-07 39
101.70 Brown Silty Clay < 8.1E-09 <13
BH26-21 102.74 Brown Silty Clay w/ Sand 1.10E-07 26
102.44 Brown Silty Clay w/ Sand 1.10E-07 26
BH29-21 101.87 Brown Silty Sand to Sandy Silt 5.30E-07 39
101.57 Brown Silty Sand to Sandy Silt 2.70E-07 33
BH31-21 103.19 Brown Silty Sand to Sandy Silt 1.10E-06 47
102.89 Brown Silty Sand to Sandy Silt 1.35E-07 27
BH37-21 103.21 Brown Silty Sand to Sandy Silt 5.30E-06 72
102.91 Brown Silty Sand to Sandy Silt 5.90E-06 74

*The infiltration rates do not include a safety correction factor. Based on our testing results, a safety
correction factor can range between 2.5 to 2 3.5.

.N PATERSON
GROUP
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Table B1: Calculation of SCS Curve Number (CN) and Modified Curve Number (CN¥*)
EAST ( 39.345 ha)

Soil % of Weighted
Land Type Soil Name Condition Soil Group Catchment CN
15.625 Urban Lawn/Shallow Rooted Crops Fine Sandy Loam C Fair 79 39.7% 314
22.565 Pasture and Shrubs Fine Sandy Loam C Fair 70 57.4% 40.1
1.155 Impervious (SWM) Fine Sandy Loam C Fair 99 2.9% 2.9
CN 74.4
CN* 65

WEST ( 39.847 ha)

Soil % of Weighted
Land Type Soil Name Condition Soil Group Catchment CN
24.901 Mature Forest Fine Sandy Loam C Fair 73 62.5% 45.6
14.946 Pasture and Shrubs Fine Sandy Loam C Fair 70 37.5% 26.3
CN 71.9
CN* 61




Table B2: Time to Peak Calculations

Parameter
Area
CN*
Ptotal to calc C from CN, use 2
yr 3 hr Chicago stom

Ptotal to calc C from CN, use 2
yr 24 hr SCS stom

C (From Chicago storm)
C (From SCS storm)

Length of Channel
Elevation of Head Water
Elevation of Outlet

Average Slope

Time of Concentration
Time to Peak
Time to Peak

Time of Concentration
Time to Peak
Time to Peak

Time of Concentration
Time to Peak
Time to Peak

Time of Concentration
Time to Peak
Time to Peak

Time of Concentration
Time to Peak

Time to Peak

FA

Selected Metho
A (From Chicago storm)

d

Units East West
ha 39.35 39.85
- 65 61
P(mm) 33.2 33.2
la(mm) 4.67 4.67
RV(mm) 4.8 4.3
P(mm) 52.77 52.77
RV(mm) 12.3 11.0
- 0.15 0.13
- 0.23 0.21
m 1012 976
ft 3320 3201
m 104.35 109.56
ft 342 359
m 100.16 102.45
ft 329 336
m/m 0.41% 0.73%
ft/ft 0.41% 0.73%
mins 33 26
min 22 17
Hours 0.37 0.29
FAA (From Chicago storm)
mins 133 110
mins 88 73
Hours 1.47 1.22
FAA (From SCS storm)
mins 121 101
mins 80 67
Hours 1.34 1.12
Barnsby Williams
mins 48 41
mins 32 28
Hours 0.53 0.46
SCS
mins 199 159
mins 133 106
Hours 2.21 1.77

Time to Peak

min

88

73

Time to Peak

Hours

1.47

1.22

Note:

All methods calculated as per Appendix A of the SWMHYMO manual

Time to Peak calculated as 2/3 Time of concentration
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*#******************************************************************************

*#  SWWHYMO Ver:5.02/Jan 2001 <BETA> / | NPUT DATA FI LE
*#7\'7\'7\'7\'7\'7\'7\'7\'7\'**7\'7\'7\'7\'7\'7\'7\'7\'*7\'7\'**7\'7\'7\'7\'7\'7\'7\'7\'7\'7\'**7\'7\'7\'7\'7\'7\'7\'7\'*7\'7\'**7\'7\'7\'7\'7\'************************
*# Project Nane : [Caivan Stittsville West properties]

*# Project Nunber: [2267]

*# Date : [2021/ 12/ 14]

*# Model | er : [JB]

*# Conpany : J.F. Sabourin and Associ ates
*# License # : 2549237

*#******************************************************************************

*#******************************************************************************

START TZERO=[ 1967. 0101], METOUT=[2], NSTORM=[0], NRUN=[67]
*% [""] <--stormfilenane, one per line for NSTORM tinme
M I i e
*# Ottawa I nternational Airport (1967 - 2003)
READ AES DATA AES_FI LENAME=[ " 6106000. 123"],
| ELEM=[ 123], START_DATE=[ 0], END_DATE=[ - 364]
M R e I e |
COVPUTE API API 1 =[ 50], APIK=[0.90]/day

AR R R R T R R R T R R R R R R R R
*# Pre Devel opnent Condition - Using NASHHYD and CN
R R R R R R T R R R R R R R R
CONTI NUOUS NASHYD  NHYD=["EastPre"], DT=[15]m n, AREA=[39.35](ha),
DWF=[ 0] (cns), CN C=[65],|A=[5.5](m),
N=[3], TP=[1.47]hrs,
Conti nuous simnul ati on paraneters:
| aRECper=[6] (hrs), SM N=[ -1 ](mm, SMAX=[ -1 ]J(mm),
SK=[0.025]/(nmm), InterEventTinme=[ 12 ] (hrs)
Basef | ow si nmul ati on paraneters:
BaseFl owOption=[ 1] , InitGAResVol=[ 0.0 ](nm), GWResK=[ 0.935
] (1 day/ nm)
VHydCond=[ 0.07 ]J(mm hr), END=-1

CONTI NUOUS NASHYD  NHYD=[ "West Pre"], DT=[15]m n, AREA=[39.85](ha),

DWF=[ 0] (cns), CN C=[61], |A=[5.5](m),

N=[3], TP=[1.22]hrs,

Conti nuous simnul ati on paraneters:
| aRECper=[6] (hrs), SM N=[ -1 ](mm, SMAX=[ -1 ]J(mm),
SK=[0.025]/(nmm), InterEventTinme=[ 12 ] (hrs)

Basef | ow si nmul ati on paraneters:
BaseFl owOption=[1] , InitGAResVol=[ 0.0 ](nm), GWResK=[ 0.935
] (1 day/ nm)
VHydCond=[ 0.07 ]J(mm hr), END=-1

I
ADD HYD NHYDsum=[ "Pre"], NHYDs to add=["WestPre"+"EastPre"]
R R R R R R T R R R R R R R R
*# Pre Devel opnent Condition - Using NASHHYD and CN - No | NFI LTRATI ON
R R R R R T R R T R R R R R R R R
CONTI NUOUS NASHYD  NHYD=["I nf East Pre"], DT=[15]m n, AREA=[39.35](ha),
DWF=[ 0] (cns), CN C=[99.99],1A=[5.5](m),
N=[3], TP=[1.47]hrs,
Conti nuous simnul ati on paraneters:
| aRECper=[6] (hrs), SM N=[ -1 ](mm, SMAX=[ -1 ]J(mm),
SK=[0.025]/(nmm), InterEventTinme=[ 12 ] (hrs)
Basef | ow si nmul ati on paraneters:
BaseFl owOption=[ 1] , InitGAResVol=[ 0.0 ](nm), GWResK=[ 0.935
] (1 day/ nm)
VHydCond=[ 0.07 ]J(mm hr), END=-1

I
CONTI NUOUS NASHYD  NHYD=["I nf West Pre"], DT=[15]m n, AREA=[39.85] (ha),

DWF=[ 0] (cns), CN C=[99.99], IA=[5.5](mm,

N=[3], TP=[1.22]hrs,

Conti nuous simnul ati on paraneters:
| aRECper=[6] (hrs), SM N=[ -1 ](mm, SMAX=[ -1 ](mm),
SK=[0.025]/(nmm), InterEventTime=[ 12 ] (hrs)

Basef | ow si nmul ati on paraneters:
BaseFl owOption=[1] , InitGAResVol=[ 0.0 ](nm), GWResK=[ 0.935

] (nm day/ mm)



62 VHydCond=[ 0.07 ](mmhr), END=-1

63 *Uo---------------- R e |
64 ADD HYD NHYDsum=[ "I nf Pre"], NHYDs to add=["I nfWestPre"+"| nf East Pre"]
65 *%b---------------- R R LR E R

66 FHBH B R R AR AR R R R R R AR AR R R R R R R R AR AR R AR R R
67 *# STORMS
68 FHBH B R R AR AR R R R R R AR AR R R R R R R R AR AR R AR R R

69 *SIART TZERO=[ 1968. 0101], METOUT=[2], NSTORME[O0], NRUN=[ 68]
noswr | TZERO-[1969.0101],  METQUT(2], NSTORWLO], NRUNR[69]
nosmer | TZERO-[1970.0101], METQUT(2],  NSTORWLO], NRWR[70]
5osmer TZERO-[1971.0101], METQUT(2], NSTORWLO], NRWNR(71]
voswr TzERO[1972.0101], METQUT(2], NSTORWLO], NRWR(7Z]
o s TZERO[1973.0101], METQUT(2],  NSTORWLOl, NRWNR(73]
o s TZERO-[1974.0101], WETQUT(2], NSTORWLO], NRWNR(74]
ooswar | TZERO[1975.0101], METQUT(2],  NSTORWLO], NRWR(7S]
o s | TZERO-[1976.0101],  METQUT(2],  NSTORWLO], NRWRL7S]
o s TZERO[1977.0101], METQUT(2],  NSTORWLO], NRWNR(7T]
oo st TZERO-[1978.0101], METQUT(2], NSTORWLO], NRUNR(78]
o s | TZERO[1970.0101],  METQUT(2],  NSTORWLO], NRWR[79]
o5 s | TZERO-[1980,0101],  METQUT(2], NSTORWLO], NRUNR[80]
o st | TZERO-[1981.0101], WETQUT(2], NSTORWLO], NRWR[81]
o s TzERO-[1982.0101], METQUT(2], NSTORWLO], NRWR[8Z]
oo st | TZERO-[1983.0101],  WETQUT(2],  NSTORWLO], NRUNR[83]
0 s | T7ERO-[1984.0101], METOUT{(2], NSTORW[0], NRA-[84]
0 s | T7ERO-[1985.0101], METOUT(2], NSTORW[0], NRA[85]
05 s | T7ERO-[1986.0101], METOUT(2], NSTORW[0], NRA-[86]
w1 s | T7ERO-[1987.0101], METOUT{(2], NSTORW[O], NRA[87]
0o s | T7ERO-[1988.0101], METOUT(2], NSTORW[0], NRAN-[88]
noswar | T7ERO-[ 1989, 0101], NETOUT{[2], NSTORW[0], NRA-[89]
neoswar | T7ER0-[ 1990, 0101], METOUT(2], NSTORW[0], NRA-[90]
nsoswr | TZERO-[1991.0101], METOUT{(2], NSTORW[0], NRAH[91]
noswar | T7ER0-[1992.0101], METOUT{(2], NSTORW[0], NRA[92]
oo s | 17ER0-[1993.0101], METOUT(2], NSTORW[0], NRA-[93]
o oswar | T7ERO-[1994.0101], METOUT{(2], NSTORW[O], NRA-[94]
oosar | T7ERO-[1995.0101], METOUT(2], NSTORW[0], NRA[95]
ososwar | 17ERO-[ 1996, 0101], METOUT(2], NSTORW[0], NRA-[96]
o oswar | T7ERO-[1997.0101], METOUT{(2], NSTORW[0], NRAH[97]
Do st | T7ERO-[ 1998 0101], METOUT(2], NSTORW[0], NRA-[98]

130 *Qp------ceam-oa- | = mm e |



131
132
133
134
135
136
137
138
139
140
141
142

START TZERO=[ 1999. 0101], METOUT=[2], NSTORME[O0], NRUN=[ 99]

START TZERO=[ 2000. 0101], METQUT=[2], NSTORM=[O0], NRUN=[100]
L7
*% M SSI NG FROM AES RAI NFALL DATA

* USTART TZERO=[ 2001. 0101], METOUT=[2], NSTORME[0], NRUN=[ 101]
L7
START TZERO=[ 2002. 0101], METQUT=[2], NSTORM=[O0], NRUN=[102]
L7
START TZERO=[ 2003. 0101], METQUT=[2], NSTORM=[O0], NRUN=[103]
M I i e
FI NI SH



C:.\ Tenp\ 202301- Pre_Dev- WB\ STI T- Pre_v01. 1- WB. sum JFSAI nc.

00001> 00181> 19680817 19680817 19680817 19680808 19680817 19680818 19680817 19680808 19680820 date
00002> 00182> Nurber of rainfall events per following interevent time

00003> $sSSS W W M M H H Y Y M M 000 222 000 11 5555 00183> iheZhes s Ghra Znzs 20nes 36 hex 49 hra 72 nes

00008> § WWW MMMI H H  YY MiM{ O O 2 0 o 00184> 137 105 93 84 72 43 36

00005> $SSSS W W W MMM HHHHE ¥ MMM O O 2 0 0o 11 5 ver 5.500 00185> Nunber of svents with at least the folloving durations

00006> s ww M M B & ¥ M M o o 222 0 0 11 555  FEB 2015 00186> 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00007> $ssss  wWwW M M H B ¥ M M 000 2 0 0 5 00187> gt 76 a9 18 0 o 0 0

00008> 2 0o o 11 5 # 2549237 00188>

00009> Stormiater Management HYdrologic Model 222 000 11 555 00189> COMPUTE APT

00010> 00190> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956]

00011> 00191> {APImax= 67.52: APlavg= 16.69: APImin= 7)

00012> SHMHYMO Ver 5.500 00192>

00013> *sxssxsxsxssxsssxs A single event and i hydrologic simulation model 00193> ¢ Pre Development Condition - Using NASHHYD and CN

00018>  *xxssxsxsassrsrses based on the principles of HYMO and its successors srrsrsrrarsrsararas 00194>

00015>  *sxssxsxsxssrsrses OTTHYMO-83 and OTTHYMO-83. srrsxsararsrsazaras 00195> : Tpeakbate. ~DuFens
00016> 00196> CONTINUOUS NASHYD 39.35 .219 1968.0818_ 109.87 000
00017> *#xssxsssxssxsssss Distributed by: J.F. Sabourin and i Inc. 00197> [cN= 65. 3.0 7]

00018>  *xxssxaxsxssrsrses Ottawa, Ontario: (613) 836-3884 Frrsrsararsrsasaras 00198> [TanEes §.0b: Snine 54,78 SWAX=365.23: Ske .025]

00019>  *xxssxsxsrssrsrses Gatineau, Quebec: (819) 243-6858 srrsxsararsrsararas 00199> [InterEventTime= 12.00]

00020>  *xxssxaxsrssrsrsas E-Mail: swmhymo@jfsa.Com srrsxsararsrsararar 00200> : Tpeakbate. ~DuFens
00021> 00201> CONTINUOUS NASHYD  15.0 Dl:WestPre 39.85 .231 1968.0818_ 107.93 000
00022> 00202> [CN= 61.0: N= 3.00: Tp= 1.22]

00023> 00203> [TaREC= 6.00: 64.50: SMAX=430.0 -025]

00024> +++++rsrssrsrarsss Licensed user: JFSAinc. Hrrraraesrasaiaes 00204> [InterEventTime= 12.00]

00025>  +++srarsrsirarais ottawa SERIAL#:2549237 Hrrreraesrasaiaer 00205> : TpeakDate. c.

00026> 00206> ADD HYD. 15.0 02:WestPre 39.85 .231 1968.0818_ 6:00 107.93 n/a .
00027> 00207> + 39.35 219 1968.0818_ 109.87 n/a .000
00028> 00208> 79.20 450 1968.0818_ 108.89 n/a .000
00029>  *xxsrxarsxsararsas ++++++ PROGRAM ARRAY DIMENSIONS ++++++ srrsrsrrarsrsararas 00209>

00030>  *xxsrxaxsxssrarsrs Maximum value for ID numbers 11 HAER SRR 00210> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

00031>  *#xssxassxssrsrses Max. mumber of zainfall points: 105408 Frrsrsarasrsararas 00211>

00032>  *xxsxxarsrsararses Max. number of flow points  : 105408 srrsrsararsrsararar 00212> : Tpeakbate. .C.-—-DuFems
00033> 00213> CONTINUOUS NASHYD  15.0 01:InfEastPre  39.35  1.014 1968.0818_ .12 .398 000
00032> 00214> [CN=100.0: N= 3.00: Tp= 1.47]

00035> 00215> [TaREC= 6.00: SMT .39: SMAX= 9.24: SK= .025]

000365 *+tsstssstsstasstastastostassts S UMMARY OUTE UT 4tttssstsstssstostssstostssstosts 002185 [InterEventTime= 12.00]

00037> 00217> : TpeakDate_hh: .C.-—-DWFems
00038> * RUN DATE: 2023-01-25 TIME: 12:51:43 RUN COUNTER: 000842 - 00218> CONTINUOUS NASHYD  15.0 O1:InfWestPre  39.85  1.224 1968.0818_ 5:45 236.12 .398 000
00039> 00219> 00.0: N= 3.00 1.22)

00040> * Input  file: C:\Temp\202301-Pre_Dev-WB\STIT-Pre_v0l.1-Ws.dat - 00220> [TaREC= 6.00: SMI -025]

00041> * Output file: C:\Temp\202301-Pre Dev-WB\STIT-Pre_v0l.1-W8.out - 00221> [InterEventTime=

00042> * Summary file: C:\Temp\202301-Pre_Dev-WB\STIT-Pre_v0l.1-W8.sum - 00222> Tpeakbate. .C.-—-DWFems
00043> * User comments - 00223> ADD HYD. 39.85  1.224 1968.0816_ n/a 000
0004> * - 00224> 39.35  1.014 1968.0818_ n/a -000
00045>  * - 00225> 79.20  2.205 1968.0818_ n/a .000
00046> * - 00226

00047> 00227> # STORMS

00048> 00228>

00049> 00229>  ** END OF RUN : 68

00050> 00230>

00051> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 00231>

00052> 00232>

00053> & Project Name : [Caivan Stittsville West properties) 00233>

00054> # Project Number: (2267 00234>

00055> ¢ Da 12021/12/141 00235>

00056> # Modeller 98] 0023,

00057> # Company. .F. sabourin and Associates 00237>  RUN#:COMMAND

00058> ¢ License ¥ | 2sasast 00238>

00059> 00239>

00060> 00240> +00 hrs on 19690101]

00061>  ** END OF RUN : 66 00241> 2 (l=imperial, 2=metric output)]

00062> 00242> 0

00063> 00243> 0063 ]

00064> 00244> #

00065> 00245> # .02/Jan 2001 <BETA> / INPUT DATA FILE

00066> 00246> #

00067> 00247> # Project Name : [Caivan Stittsville West properties]

00068> 00248> # Project Number: [2267]

00069>  RUN¥ : COMMAND¥ 00249> # Date [2021/12/14]

00070> RO067:C0000: 00250> # Modeller 8]

00071> START 00251> ¥ Company J.F. Sabourin and Associates

00072> (12ER0 .00 hrs on 19670101] 00252> # License & 2549237

00073> [METOU: 2 (i=imperial, 2=metric output)] 00253> #

00074> [NSTORM= 0 ] 00254> #

00075> [NRUN = 0067 ] 00255> # Ottawa International Airport (1967 - 2003)

00076> 00256>

00077> #  SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 00257>  * READ AES DATA

00078> 00258> [Filename = 6106000.123 1

00078> ¢ Project Name : [Caivan Stittsville West properties) 00259> Istart date= 1969.0101; End_date= 1969.12311

00080> ¢ Project Number: (2267 00260> {DT= 60.min: Length= 8760.hrs: WetHrs= 469: DryHrs= 8291: PTOT= 569.80)

00081> ¢ Date 12021/12/141 00261> Maximun average sainfall intemsitiss over

00082> ¢ Modeller 98] 00262> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00083> # Company. .F. Sabourin and Associates 00263> 21,10 16.25  10.83 7.78 3.93 2.10 1.40 1.09 275 mm/hr
00084> ¢ License ¥ | 2sasest 00264> . . . . . . . 2.1 4.00

00085> 00265> 19690818 19690816 19690818 19690819 19690819 19690819 19630819 19630819 19690819 date
00086> 00266> Number of rainfall events per following interevent time

00087>  Ottawa International Airport (1967 - 2003) 00267> iheZhes S Ghra 2nrs o 2dnes 36 hes 40 hra 72 nes

00088> RO0ET: 00268> 157 119 107 72 19 43 32

00083>  + READ AES DATA 00269> mber of events with at least the following durations

00090> [Filename = 6106000.123 1 00270> hr 2 hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00091> 1967.0101: 1967.1231] 00271> gt 84 B 21 0 0 0 0

00092> Lengt 84.hrs: Wethrs= 257: DryHrs= 3727: PTOT= 386.90) 00272>

00093> Maximm average rainfall intensities over 00273> COMPUTE APT

00094> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 00274> [APTini= 50.00: APTkdy= .9000: APIkdt= .3956]

00095> 24.60  17.65  13.20 7.25 3.83 2.36 1.73 1.32 .90 mm/hr 00275> (APImax= 56.77: APIavg= 16.04: APImin= .06}

00096> 24.60  35.30  39.60  43.50  46.00  56.60  62.30  63.20  64.50 mm 00276>

00097> 19670521 19670921 19670921 19670921 19670921 19670922 19670922 19670923 19670924 date 00277> # Pre Development Condition - Using NASHHYD and CN

00098> Number of rainfall events per following interevent time 00278>

00099> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 00279> : TpeakDate_hh: .C.-—-DWFems
00100> 80 65 56 40 32 29 24 20 18 00280> CONTINUOUS NASHYD  15.0 0l:EastPre 39.35 .215 1969.0819_ 90.65 .159 -000
00101> Number of events with at least the following durations 00281> [oN= 65. 3.00: Tp= 1.47]

00102> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 00282> [TanEes 6.0b: Snine 55,76 SWAX=365.23: Ske .025]

00103> 79 a2 29 14 3 0 0 o o 00283> [InterEventTime= 12.00]

00104> RO067:C0000: 00284> : TpeakDate_hh: .C.-—-DiFems
00105> COMPUTE APT 00285> CONTINUOUS NASHYD  15.0 .223 1969.0819_ 88.71 .156 .000
00106> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956] 00286> [CN= 61.0: N= 3.00: T

00107> 76.77: APTave 81: APImin= 3.06) 00287> [TaREC= 6.00: SMI

00108> 00288> [InterEventTime= 12.00]

00108> ¢ Pre Development Condition - Using NASHAYD and CN 00289> : TpeakDate_hh: <

00110> 00290> ADD HYD 15.0 02:WestPre 39.85 .223 1969.0819_ 2:45  88.71 n/a .000
00111> RO0ET: e _hh: .c. 00291> + 39.35 .215 1969.0815_ 3:00  90.65 n/a ~000
00112> CONTINUOUS WASHYD 190 01 EastPre 39.35 .238 1967.0921_19:30  86.42 .223 00292> 79.20 436 1969.0819_ 89.68 n/a ~000
00113> [CN= 65.0: -0 00293

00114> [TanEes 6 00: Snine 5,78 WAX=365.23: Ske .025] 00294> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

00115> [IntersventTime= 12.00] 00295>

00116> RO067 in-1D: e _hh: .c. 00296> : TpeakDate_hh: .C.-—-DiFems
00117> commuous NASHYD  15.0 0l:WestPre 39.85 .231 1967.0921_19:00  84.65 .219 000 00297> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35 890 1969.0818_23:00 210.71 .370 .000
00118> fon= 3.00: Tp= 1.22] 00298> [CN=100.0: N= 3.00: Tp= 1.47]

00119> (Taae’ 8.00: Snine 64.50; aWAx=130.01: sKe 0251 00299> [TaREC= 6.00: SMI .39: SMAX= 9 .025]

00120> [IntersventTime= 12.00] 00300> [InterEventTime= 12.00]

00121> RO0ET: in-ID: e _hh: c. 00301> : Tpeakbat : .C.-—-DiFems
00122> ADD HYD 15.0 02:WestPre 39.85 .231 1967.0921_19:00  84.65 n/a 000 00302> CONTINUOUS NASHYD  15.0 O1:InfWestPre  39.85  1.061 1969.0818_22:45 210.72 .370 .000
00123> +  15.0 0 39.35 1238 1967.0921_1 86.42 n/a -000 00303> N= 3.00 1.22]

00124> s 15.0 01:Pre 79.20 .68 1967.0021 1 85.53 n/a .000 00304> [TaREC= 6.00: SMI .025]

00125> 00305> [InterEventTime=

00126> ¢ Pre Development Condition - Using NASHHYD and CN - No INFILTRATION 00306> Tpeakbate. ---DWFcms
00127> 00307> ADD HYD 39.85  1.061 1969.0818_2: 210.72 n/a .000
00128> RO067:C0000° in-1D: 2 _hh: .c. 00308> 39.35 890 1969.0818_2 210.72 n/a ~000
00129> CONTINUOUS WASHYD 19.0 O1:InfEastere 3935 1.023 1967.09216:45 173.24 .45 00309> 9.20  1.951 1969.0818 2. 210.72 n/a ~000
00130> [oN=1 3.00: Tp: 7] 00314

00131> (Tame 8.00: Snne 5301 wwax= 9,201 se 0251 00311> # STORMS

00132> (InterEventTime= 12.00) 00312>

00133> RO067 e _hh: .c. 00313>  ** END OF RUN : 69

00134> commuous raso 9.0 01 InfWestPre  39.85  1.162 1967.0921_18:30 173.24 .448 000 00314>

00135> [oN=1 3.00 2] 00315>

00136> (Tamme 8.00: Snne 5301 awax= 9,205 se 0251 00316>

00137> (InterEventTime= 12.00) 00317>

00138> RO0ET: B e ! .c. 00318>

00139> ADD HYD 19.0 0zInfestere 3969 1162 1967.09211 173.24 n/a 000 00319>

00140> +  15.0 02:InfEastPre  39.35  1.023 1967.0921 1 173.24 n/a 000 00320>

00141> s 1570 01:1ntree 79.20  2.176 1967.0921 1 173.24 n/a .000 00321> OMMAND#

00142> 00322> R0070:C0000!

00143> ¢ STORMS 00323> START

00141> 00324> [TZERO .00 hrs on 19700101]

00145>  ** END OF RUN : 67 00325> [METOUT= 2 (1=imperial, 2=metric output)]

00146> 00326> [NSTORM= O

00147> 00327> [NRUN = 0070 ]

00148> 00328> #

00149> 00329> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

00150> 00330> #

00151> 00331> # Project Name : [Caivan Stittsville West properties]

00152> 00332> # Project Number: [2267]

00153>  RUN¥ : COMMAND¥ 00333> # Date [2021/12/14]

00154> 00334> # Modeller 8]

00155> 00335> # Company. J.F. Sabourin and Associates

00156> +00 hrs on 19680101] 00336> # License & 2549237

00157> 2 (i=imperial, 2=metric output)] 00337> #

00158> 0 00338> #

00159> 0068 1 00339> 4 Ottawa International Airport (1967 - 2003)

00160> # 00340> RO070:

00161> ¢ SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 00341>  * READ AES DATA

00162> 00342> [Filename = 6106000.123 1

00163> ¢ Project Name : [Caivan Stittsville West properties] 00343> [Start_date= 1970.0101: End_date= 1970.1231]

00164> ¢ Project Number: [2267) 00344> (DT= 60.min: Length= 8016.hrs: WetHrs= 373: DryHrs= 7643: PTOT= 558.90)

00165> ¢ Date 12021/12/141 00345> Maximum average rainfall intensities over

00166> ¢ Modeller 8] 00346> 1hr 2hrs 3 hes 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00167> ¢ Company .F. Sabourin and Associates 00347> 35.30 1830 12.20 6.10 3.63 1.81 1.21 1.46 .99 mm/hr
00168> ¢ License ¥ | 2asa3t 00348> . . . . . . . 69. 120 mm

00169> ¢ 00349> 19700926 19700926 19700926 19700927 19700817 15700817 19700818 13700926 19700927 date
00170> # 00350> Number of rainfall events per folloving interevent time

00171> ¢ Ottawa International Airport (1967 - 2003) 00351> Zhzs s Ghra o A2hes o 2dhes 36 46 hra 72 nes

00172> 00352> i 127 109 5 72 0 29

00173>  + READ AES DATA 00353> Nunber of events with at least the folloving durations

00174> [Filename = 6106000.123 1 00354> 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00175> [stert_dates 19600101 1968.1230] 00355> o 79 0 15 0 0 0 0

00176> {DT= 60.min: Lengt! 84.hrs: WetHrs= 413: DryHrs= 8371: PTOT= 592.80) 003565 RO0T0:C00D0

00177> Maximun average sainfall intensizics over 00357> COMPUTE APT

00178> Iheo oz ghes G hra 2nrs 20 hs o 36 hes 49 hra 72 nss 00358> [APTini= 50.00: APTkdy= .9000: APIkdt= .9956]

00179> 33.30  17.05  11.37 6.23 3.74 1.67 26 .95 70 mm/hr 00359> {(APImax= 76.00: APIavg= 17.31: APImin= .23}

00180> B3NN NN B a6 ai% a0 asiie soi20  mm 00360>
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00361> # Pre Development Condition - Using NASHHYD and CN

00362>
00363> RO0T0: 2 _hh:

00364> CONTINUOUS WASHYD 1.0 oz Eastere 39.35 .295 1970.0926_22:15  89.80 .16
00365> fon= -0

00366> (TanEes 6 00: Sine 54,75 SWAX=365.23: sKk= 025

00367> [InterEventTime= 12.00]

00368> RO0T0: in-1D: e =

00369> CONTINUOUS NASHYD  15.0 01:WestPre 39.85 .311 1970.0926_22:00  88.22 .158
00370> fon= 3.00: Tp:

00371> [TaREC= 6.00: SMIN= 64.50: SMAX=430.01: SK= .025

00372> [InterEventTime= 12.00

00373> ROO in-1D: e =

00374> ADD HYD 15.0 02:WestPre 39.85 .311 1970.0926_22:00  88.22 n/a
00375> +  15.0 0: 39.35 .295 1870.0926_2 89.80 n/a
00376> s 15.0 01:Pre 79.20 .600 1870.0926_2 89.00 n/a
00377>

00378> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION
00379>

00380> RO070:C0000°

15.0 01:InfEastpre 1.108 1570.0526_2:

00381> CONTINUOUS NASHYD 39.35 00 200.34 .358
00382> [on=1 3.00: 1.47)

00383> (Farme 6.00: Snne 3.30% Sk 9.2: ske 025

00382> (InterEventTime= 12.00)

00385> ROO e _hh: .c.
00386> CONTINUOUS NASHYD 150 01 Infestere  39.65 | 1.329 1970.0926.21:45 20034 .35
00387> [CN=100.0: N= 3.00

00388> (Tarme 6.00: Snne 3300 ik 9.2: ske 025

00389> (InterEventTime= 12.00]

00390> ROO : e ! .
00391> ADD HYD 19.0 0ziInfestere 3985 1.329 1970.0926.2 200.34 n/a 000
00392> +  15.0 02:InfEastPre  39.35  1.108 1970.0926_2: 200.34 n/a 000
00393> s 1570 01:Intree 79.20 2,409 1970.0926_2 200.34 n/a 000
00392>

00395> # STORMS

00396>

00397>  ** END OF RUN : 70

00398>

00399>

00400>

00401>

00402>

00403>

004025

00405>  RUN# : COMMAND¥

00406> RO071:C0000:

00407> START

00408> [TZERO .00 hrs on 19710101]

00409> [METOU: 2 (i=imperial, 2=metric output)

00410> [NSTORM= O

00411> [NRUN = 0071 ]

00412>

00413> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

004125

00415> § Project Name : [Caivan Stittsville West properties

00416> # Project Number: (2267

00417> # Date 12021/12/141

00418> # Modeller

00418> # Company F" Sabourin and Associates

00420> # License ¥ | 2505257

00421>

00422>

00423> # Ottawa International Airport (1967 - 2003

00424> ROOT1:

00425>  * READ AES DATA

00426> [Filename = 6106000.123

00427> 19720101+ 1971.1231)

00428> Lengt 60.hrs: Wetdrs= 412: Drydrs= 8348: PTOT= 522.10

00429> Maxinum average rainfall intensities over

00430> 1hr 2hrs 3 hs rs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00431> 24.60  16.60  11.67 6.13 3.09 1.56 1.06 .79 .54 mm/hr
00432> . . . . . . . 38.00  38.90  mm
00433> 19710810 19710810 18710810 19710810 19710810 15710810 19710811 19710812 19710830 date
00434> Number of rainfall events per following interevent time

00435> ihe zhes b ohra azne Zin 36 hrs 48 hrs 72 hrs

00436> 156 123 52 az 33

00437> Honber of events with ot least the following durations

00438> 2 hrs 3 hr hrs 36 hrs 48 hrs 72 hrs

00439> b 81 59 2 o o o

Goad0s R0071:c0000

00441> COMPUTE APT

00442> [APIini= 50.00: APTkdy= .9000: APTkdt= .3956

00443> {(APImax= 62.22: APlav: 84: APImi. .36)

00444

00445> ¢ Pre Development Condition - Using NASHAYD and CN

00446

00447> ROOT1:

00448> CONTINUOUS WASHYD 190 01 EastPre 39.35 68.80 .132
00449> [cN= 65, .0

00450> (TanEes 6.00: Siine 54,75 SWAX=365.23: sKk= 025

00451 [IntersventTime= 12.00

00452> ROOT1: in-1D: s =

00453> CONTINUOUS NASHYD 15.0 01:iestere 39.85 .220 1971.0810_16:30  67.79 .130
00452> fon= 3.00: Tp:

00455> (Tarece’ 8.00: SHin 6450} SMAx=430.01: Ske 025

00456 [IntersventTime= 12.00]

00457> ROOT1: in-1D: e _hh: .c.
00458> ADD HYD 15.0 02:WestPre 39.85 .220 1971.0810_16:30  67.79 n/a 000
00459> +  15.0 0 39.35 216 1971.0810_16:45  68.80 n/a 000
00460> s 15.0 01:Pre 79.20 433 1971.0810_16:30  68.29 n/a 000
00461>

00462> ¢ Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

00463

00464> RO0T1:C0000° : 2 =

00465> CONTINUOUS WASHYD 19.0 Ol:InfEastere 3935 1.003 1971.0810_16:30 160-66 .30
00466> [oN=1 3.00:

00467> Tanben’ 8 00: 1.39: SMAX= 9.24: SK= .025

00468 [IntersventTime= 12.00]

00468> ROOT1: e _hh:

00470> CONTINUOUS WASHYD 190 01 InfWestPre  39.85  1.162 1971.0810_16:15 160.66 .308
00471> (oN=1 3.00 2]

00472> [Tanben. .00z 5o e 9,201 sk 025

00473 [IntersventTime= 12.00]

00474> ROOT1: B .c.
00475> ADD HYD 19.0 0z Infeatire 39,69 160.66 n/a 000
00476> +  15.0 02:InfEastPre  39.35 160.66 n/a 000
00477> s 1570 01:Intree 79.20 160.66 n/a 000
00478>

00479> ¢ STORMS

00480>

00481>  ** END OF RUN : 71

00482>

00483>

00484>

00485>

00486>

00487>

00488>

00483>  RUN¥ : COMMAND¥

00430> RO072:C0000:

00491> START

00492> [TZERO .00 hrs on 19720101]

00493> [METOU: 2 (i=imperial, 2=metric output)

00494> [NSTORM= O

00495> [NRUN = 0072 ]

00496>

00497> ¢  SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

00498>

00499> ¢ Project Name : [Caivan Stittsville West properties

00500> ¢ Project Number: (2267

00501> ¢ Da 12021/12/141

00502> ¢ Modeller

00503> # Company %" Sabourin and Associates

00504> ¢ License ¥ | 2505297

00505>

00506>

00507> ¢ Ottawa International Airport (1967 - 2003

00508> ROO

00509>  * READ AZS DATA

00510> [Filename = 6106000.123

00511> [Stert_dates 1972.0101: 1972.1230

00512> {DT= 60.min: Lengt! 60.hrs: Wetdrs= 489: DryHrs= 8271: PTOT= 784.30)

00513> Moximun average tainfall intensities over

00514> 3 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00515> 7.5 1915 12097 8.15 4.50 2.53 2.00 1.71 117 mm/hr
00516> . . . . . . 1 82.20  84.20 mm
00517> 19720712 19720712 19720807 19720808 19720808 19720808 19720713 19720714 19720715 date
00518> Number of rainfall events per following interevent time

00519> 1hr 2hrs 3 hro G dzhra i 36 hrs 48 hrs 72 hrs

00520> 170 133 12 s a1 31

00521> Hunber of events with ot lLeast the folloning durations

00522> 2hrs 3 hr hrs 36 hrs 48 hrs 72 hrs

00523> i 96 58 2 o o o

(03245 R0072:C0000

00525 COMPUTE APT

00526> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956

00527> {APImax=108.88: APIav: 70: APTmi. .00}

00528>

00529> ¢ Pre Development Condition - Using NASHAYD and CN

00530>

00531> RO072: 2 -_hh: .C.---DiFcms
00532> CONTINUOUS WASHYD 190 01 EastPre 39.35 .438 1972.0808_ 0:00 191.56 .244 000
00533> [CN= 65.0: .0

00534> [TanEes 6.00: SwiNe 54,761 SWAX=365.23: sKe 025

00535> [IntersventTime= 12.00

00536> ROO in-1D: 2 _hh: .C.---DiFcms
00537> courzuuous NASHYD  15.0 0l:WestPre 39.85 465 1972.0807_23:45 188.98 .241 000
00538> fon= 3.00: Tp:

00539> (Tamece 8.00: SHiN 6450} SMAX=430.01: Sk= 025

00540> [InterEventTime= 12.00

00541> RO072: : 2 _hh: c.
00542> ADD HYD 15.0 02:WestPre 39.85 465 1972.0807_23:45 188.98 n/a .00
00543> + 39.35 .438 1972.0808_ 191.56 n/a -000
00544> E 79.20 .891 1972.0807 2 190.26 n/a .000
00545>

00546> ¢ Pre Development Condition - Using NASHAYD and CN - No INFILTRATION

00547>

00548> RO072:C0000° 2 -_hi: .C.-—-DWFems
00549> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35  1.280 1972.0807_2 342.97 .437 000
00550> [cN=100 3.00: Tp= 1.47]

00551> [TaREC= 6.00: SMIN= 1.39: SMAX= 9.2d: SK= .025

00552> [InterEventTime= 12.00

00553> ROO 3 -_hi: .C.-—-DuFCms
00554> CONTINUOUS NASHYD 15 o 01 Infhestpre 3965 | 1.901 1972.0807.23:30 312.97 .37 000
00555> 00.0: N= 3.00

00556> Tamoe 6.00; Sune 339 avke .025

00557> [InterEventTime= 12.00

00558> ROO i i3 3 C.---DWFcms
00559> ADD HYD 39.85  1.501 1972.0807_2 342.97 n/a 00
00560> 39.35  1.280 1972.0807_2 342.97 n/a 000
00561> 79.20 2,755 1972.0807 2 342.97 n/a 000
00562>

00563> ¢ STORMS

00564>

00565>  ** END OF RUN : 72

00566>

00567>

00568>

00569>

00570>

00571>

00572>

00573> OMMAND#

00574> RO073:C0000:

00575> START

00576> [T2ERO 00 nee on 157301011

00577> [METOUT: mperial, 2=metric output)

00578> [NSTORM

00579> o= 0073

00580>

00581> ¢ .02/Jan 2001 <BETA> / INPUT DATA FILE

00582>

00583> ¢ Project Name : [Caivan Stittsville West properties]

00584> ¢ Project Number: [2267]

00585> ¢ Date [2021/12/14]

00586> ¢ Modeller 8]

00587> # Company 3.F. Sabourin and Associates

00588> # License # 2549237

00589> #

00590> #

00591> ¥ Ottawa International Airport (1367 - 2003

00592> ROOT.

00593>  * READ AES DATA

00594> [Filename = 6106000.123

00595> [Start_date= 1973.0101: End_date= 1973.1231

00596> {DT= 60.min: Length= 8760.hrs: WetHrs= 549: DryHrs= 8211: PTOT= 744.90

00597> Maximum average rainfall intensities over

00598> 1 hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00599> 3000 17.25  12.33 7.10 3.63 1.89 1.28 96 £96  mm/hr
00600> . . . . . . . 46.00  §9.20

00601> 19730611 19730808 19730808 19730808 19730808 19730616 19730616 19730616 19731005 date

00602> Number of rainfall events per following interevent time

00603> hr 2 hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00604> 200 164 143 108 79 54 43 37

00605> Number of events with at least the following durations

00606> 1nr r: r: 2 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00607> 200 102 66 20 0 0 0 0

00608> R0073:C0000!

00609> COMPUTE APT

00610> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956]

00611> {APImax= 78.26: APlavg= 20.56: APImin= 6)

00612>

00613> # Pre Development Condition - Using NASHHYD and CN

00614>

00615> RO073: : Tpeakbate. .C.-—-DWFems
00616> CONTINUOUS NASHYD 39.35 .355 1973.0808_2 142.52 .191 -000
00617> [oN= 65. 3.0

00618> [TanEen 6.00: SwiNe 54,761 SWAK=365.23: sKe 025

00619> [InterEventTime= 12.00

00620> RO073: : Tpeakbate. .C.-—-DWFems
00621> CONTINUOUS NASHYD 39.85 .372 1973.0808_2 139.70 .188 -000
00622> 3.0

00623> [TaREC= 6.00: SMI -025]

00624> [InterEventTime= 12.00

00625> ROOT. : TpeakDate_hh: c.

00626> 200 BYD 15.0 02:WestPre 39.85 .372 1973.0808_20:45 139.70 n/a 000
00627> + 39.35 .355 1973.0808_2 142.52 n/a -000
00628> 79.20 724 1973.0808_2 141.10 n/a -000
00629>

00630> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

00631>

00632> R0073:C0000 : Tpeakbate. .C.-—-DWFcms
00633> CONTINUOUS NASHYD  15.0 O1:InfEastPre  33.35  1.261 1973.0808 21 309.11 .415 -000
00634> [CN=100.0 3.00: Tp= 1.47]

00635> [TaREC: M .39: sMAX= 9 .025

00636> [InterfventTime= 12.00

00637> RO073: : TpeakDate_hh: .C.-—-DWFcms
00638> CONTINUOUS NASHYD  15.0 O1:InfWestPre  39.85  1.473 1973.0808_20:30 309.11 .415 -000
00639> N= 3.00: Tp= 1.

00640> [TaREC= 6.00: SMIN= 1.39: SMAX= 9.24: SK= .025

00641> [InterEventTime= 12.00

00642> ROOT Tpeakbate. .C.-—-DWFems
00643> 200 BYD 15.0 39.85  1.473 1973.0808_20:30 309.11 n/a -000
00644> 15.0 39.35  1.261 1973.0808_20:45 309.11 n/a -000
00645> 15.0 79.20  2.726 1973.0808_20:45 309.11 n/a -000
00646>

00647> # STORMS

00648>

00649>  ** END OF RUN : 73

00650>

00651>

00652>

00653>

00654>

00655>

00656>

00657> OMMAND#

00658> R0074:C0000!

00659> START

00660> [TZERO .00 hrs on 19740101]

00661> [METOUT= 2 (1=imperial, 2=metric output)

00662> [NSTORM= O

00663> [NRUN = 0074

00664> #

00665> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

00666> #

00667> # Project Name : [Caivan Stittsville West properties]

00668> # Project Number: [2267]

00669> # Date [2021/12/14]

00670> # Modeller 8]

00671> # Company J.F. Sabourin and Associates

00672> # License # 2549237

00673> #

00674> #

00675> # Ottawa International Airport (1367 - 2003

00676> ROOT4:

00677>  * READ AES DATA

00678> [Filename = 6106000.123

00679> 1974.0101: End_date= 1974.1231

00680> Length= 8760.hrs: WetHrs= 320: DryHrs= 8440: PTOT= 386.20}

00681> Maximum average rainfall intensities over

00682> 1hr hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00683> 20.60  15.40  10.37 5.18 2.98 1.63 1.08 .81 54 mm/hr
00684> . . . . . . . 9,00 9.00

00685> 19740718 19740719 19740719 19740719 19740305 15740305 19740306 19740306 19740307 date

00686> Number of rainfall events per folloving interevent time

00687> B Znes o Smes o Ghws Q2 hra 2nms 36 hrso 48 hes 72 hos

00688> B 105 33 23

00689> Number of events with at least the following durations

00690> 1hr r: r: 2 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00691> 121 66 32 10 0 0 0 0

00692> R0074:C0000!

00693> COMPUTE APT

00694> [AETini= 50-00: AEidys 19000: Azt 9956)

00695> {APImax= 52.93: APlavg= 11.36: APImin= .0

00696>

00697> # Pre Development Condition - Using NASHHYD and CN

00698>

00699> RO0T4: : TpeakDate_hh: <

00700> CONTINUOUS NASHYD  15.0 01:Esstrre 39.35 127 1974.07195_ 42.84 .111 .000
00701> on= 3.00: Tp= 1.

00702> [TanEen 6.00: SWiNe 54,761 SWAK=365.23: sKe 025

00703> 12.00]

00704> : TpeakDate_hh: <

00705> CONTINUOUS NASHYD  15.0 39.85 129 1974.07195_ 41.96 .109 .000
00706> 0: N= 3.00: Ty

00707> [TaREC= 6.00: SMI

00708> [InterEventTime= 12.00

00709> RO0T4: : Tpeakbate. <

00710> ADD HYD 15.0 02:WestPre 39.85 129 1974.0715_ 41.96 n/a .000
00711> + 39.35 127 1974.0715_ 42.84 n/a .000
00712> 79.20 .255 1974.0715_ 42.40 n/a ~000
00713>

00714> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

00715>

00716> R0074:C0000 : TpeakDate_hh: <

00717> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35 790 1974.0715_ 105.03 .272 .000
00718> [CN=100.0: N= 3.00: Tp= 1.47]

00719> [TaREC= 6.00: SMI -025]

00720> [InterEventTime= 12.00

JFSAI nc
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00721> RO0T4: e _hh: .c. 00801>  ** END OF RUN : 76
00722> CONTINUOUS WASHYD 190 oz InfilestPre  39.85 916 1974.0715_ 1:15 105.03 .272 000 00902>

00723> fon=1. 3.00 2) 00903>

007245 (Tarme.00: Snine 5o30i vk 9,205 se L0251 00904>

00725> (InterEventTime= 12.00) 00905>

00726> ROOT4: : e 1 .c. 00906>

00727> ADD HYD 19.0 02 Infeatere 59,99 .916 1974.0715_ 105.03 n/a 000 00907>

00728> +  15.0 02:InfEastPre  39.35 790 1874.0715_ 105.03 n/a ~000 00908>

00729> suw: 1570 01:Intree 79.20  1.704 1974.0715_ 105.03 n/a ~000 00909> OMMAND#

00730> 00910> RO077:C0000:

00731> # STORMS 00911> START

00732> 00912> fzzzmo - .00 hea on 19770101)

00733>  ** END OF RUN : 74 00913> [METOUT: mperial, 2=metric output)]

00732> 00914> [NSTORM

00735> 00915> o = 00771

00736> 00916>

00737> 00917> ¢ .02/Jan 2001 <BETA> / INPUT DATA FILE

00738> 00918>

00739> 00918> ¢ Project Name : [Caivan Stittsville West properties]

00740> 00920> ¢ Project Number: (2267

00741>  RUN# : COMMAND¥ 00921> ¢ [2021/12/14]

00742> RO075:C0000: 00922> ¢ Modeller 8]

00743> START 00923> ¢  Company J.F. Sabourin and Associates

007425 (T2ER0 .00 hrs on 19750101] 00924> ¢ License ¥ 2549237

00745> [METOU: 2 (i=imperial, 2=metric output)] 00925>

00746> [NSTORM= 0 ] 00926>

00747> [NRUN = 0075 ] 00927 # ottana International Adzport (1967 - 2003)

00748> 00928> ROOT

00743> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 05535 "+ agap nes pATA

00750> 00930> i 6106000.123 1

00751> # Project Name : [Caivan Stittsville West properties) 00931> 977.0101: End_date= 1977.1231]

00752> # Project Number: (2267 00932> Length= 8016.hrs: WetHrs= 511: DryHrs= 7505: PTOT= 677.60}

00753> # Date 2021/12/141 00333> Maximum average rainfall intensities over

00754> # Modeller 98] 00334> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00755> # Company. .F. sabourin and Associates 00935> 21.30  15.20  10.40 6.53 3.30 1.65 1.38 1.06 73 mm/hr
00756> # License # | 2sasas 00936> . . . . . . . 51.00  52.40

00757> 00937> 19770717 19770717 19770717 19770901 19770902 19770902 19770314 19770315 19770716 date
00758> 00938> Nurber of rainfall events per following interevent time

00759> # Ottawa International Airport (1967 - 2003) 00939> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00760> ROOT5: 00340> 188 156 139 107 82 52 a 28

00761>  + READ AES DATA 00341> Nurber of events with at least the following durations

00762> [Filename = 6106000.123 1 00942> 1hr 2hrs 3 hes 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00763> 19750101+ 1975.1231) 00943> 187 89 58 21 1 0 o o

00764> Length= 8760.hrs: WetHrs= 344: DryHrs= 8416: PTOT= 535.50} 00944> RO077:C0000:

00765> Maxinum average rainfall intensities over 00945> COMPUTE APT

00766> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 00346> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956]

00767> 34.80  18.40  12.53 6.32 3.33 1.73 1.15 .87 .62 mm/hr 00947> {(APImax= 74.28: APIavg= 20.62: APImin= 1.62)

00768> 34.80  36.80  37.60  37.90  40.00  41.50  41.50  41.80  44.40  mm 00948>

00769> 19750708 19750720 18750720 19750720 19750721 19750721 19750721 19750721 19750928 date 00949> ¢ Pre Development Condition - Using NASHAYD and CN

00770> Nomber of rainfall events per following interevent tine 00950>

00771> 1hr 2hrs  3hrs 6 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 00951> ROOTT: : TpeakDate. ~DuFens
00772> 136 118 99 " 61 a9 10 33 25 00952> CONTINUOUS NASHYD  15.0 Dl:EastPre 39.35 .224 1977.0902_ 110.65 000
00773> Number of events with at least the following durations 00953> [oN= 65 Tp= 1.47]

007745 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 00954> [TaREC= 6.00: SMIN= 54.78: SMAX=365.23: SK= .025]

00775> 135 70 10 17 1 0 o o o 00955> [InterEventTime= 12.00]

00776> RO075:C0000: 00956> ROOTT: : TpeakDate. ~DuFens
00777> COMPUTE APT 00957> CONTINUOUS NASHYD  15.0 Dl:WestPre 39.85 .233 1977.0901_2 108.42 .160 000
00778> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956) 00358> [CN= 61.0: N= 3.00: Tp= 1.22]

00779> (APImax= 73.23: APTave 16: APImi: .00} 00959> [TaREC= 6.00: SMIN= 64.50: SMAX=430.0. -025]

00780> 00960> [InterEventTime= 12.00]

00781> # Pre Development Condition - Using NASHHYD and CN 00961> ROOTT: : B c.

00782> 00962> 20D HYD 15.0 02:WestPre 39.85 .233 1977.0901 23:45 108.42 n/a .
00783> RO0T5: .c. 00963> + 39.35 224 1977.0902_ 110.65 n/a 000
00784> CONTINUOUS WASHYD 190 01 EastPre 39.35 89.74 .168 000 00964> 79.20 .451 1977.0901 23:45 109.53 n/a -000
00785> (cN= 65. .0 00965>

00786> (TanEes 6 00: Snine 53,76 aWAX=365.23: sKe .025] 00966> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

00787> [InterEventTime= 12.00] 00967>

00788> ROO in-ID: .c. 00968> R0077:C0000 : TpeakDate. ~DuFens
00789> CONTINUOUS NASHYD  15.0 Ol:WestPre 39.85 88.19 .165 000 00969> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35 .943 1377.0901_2 247.00 .365 000
00790> fon= 3.00: Tp= 1.22] 00970> [CN=100.0 3.00: Tp= 1.47]

00791> [TaREC= 6.00: SMIN= 64.50: SMAX=430.01: SK= .025) 00971> [TaREC= 6.00: SMI .39: SMAX= 9.24: SK= .025]

00792> [InterEventTime= 12.00] 00972> [InterEventTime= 12.00]

00793> ROO in-1D: e _hh: .c. 00973> RO0T7: : Tpeal B .C.-—-DWFems
00794> ADD HYD 15.0 02:WestPre 39.85 .231 1975.0720_17:45  88.13 n/a 000 00974> CONTINUOUS NASHYD  15.0 O1:InfWestPre  39.85  1.083 1977.0901_23:30 247.00 . 000
00795> +  15.0 0: 39.35 .226 1975.0720_1 89.74 n/a ~000 00975> 00.0: N= 3.00 1.22)

00796> suw: 15.0 01:Pre 79.20 .457 1875.0720_1 88.96 n/a ~000 00976> [TaREC= 6.00: SMT -025]

00797> 00977> [InterEventTime=

00798>  Pre Development Condition - Using NASHHYD and CN - No INFILTRATION 00978> RO0T7: Tpeakbate. .C.-—-DuFems
00799> 00979> ADD HYD. 39.85  1.083 1977.0901_23:30 247.00 n/a -000
00800> RO075:C0000° in-1D: e _hh: .c. 00980> 39.35 943 1977.0901_23:45 247.00 n/a -000
00801> CONTINUOUS WASHYD 19.0 Ol:InfEastere 3935 1.031 1975.0720_17:30 196.76 367 000 00981> 79.20  2.008 1977.0901_23:45 247.00 n/a -000
00802> [oN=1 3.00: 00982>

00803> (Tarme .00: Snine 5.30i ke 9,205 se L0251 00983> # STORMS

00804> (InterEventTime= 12.00) 00984>

00805> ROO e _hh: .c. 00985>  ** END OF RUN : 17

00806> CONTINUOUS NASHYD 190 01 InfWestPre  39.85  1.228 1975.0708_17:45 196.76 .367 000 00986>

00807> [CN=100.0: N= 3.00 2] 00987>

00808> (Tame 8.00: Snine 5301 vk 9,205 se L0251 00988>

00809> (InterEventTime= 12.00) 00989>

00810> ROO B c. 00990>

00811> ADD HYD 19.0 0z Infeatere 39,59 196.76 n/a 000 00991>

00812> +  15.0 02:InfEastPre  39.35 196.76 n/a .000 00992>

00813> s 1570 01:Intree 79.20 196.76 n/a .000 00993>

00814> 00994>

00815> # STORMS 00995>

00816> 00996> .00 hrs on 19780101]

00817>  ** END OF RUN : 75 00997> 2 (l=imperial, 2=metric output)]

00818> 00998> 0

00819> 00999> 0078 ]

00820> 01000>

00821> 01001> .02/Jan 2001 <BETA> / INPUT DATA FILE

00822> 01002> #

00823> 01003> [Caivan Stittsville West properties]

00824> 01004> 122671

00825> RUN¥ : COMMAND¥ 01005> [2021/12/14]

00826> RO076:C0000: 01006> 8]

00827> START 01007> # J.F. Sabourin and Associates

00828> [TZERO .00 hrs on 19760101] 01008> # 2549237

00829> [METOU: 2 (i=imperial, 2=metric output)] 01009> #

00830> [NSTORM= 0 ] 01010> #

00831> [NRUN = 0076 ] 01011> # Ottawa International Airport (1967 - 2003)

00832> 01012> R0078:

00833> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 01013> * READ AES DATA

00831> 01014> [Filename = 6106000.123 1

00835> ¢ Project Name : [Caivan Stittsville West properties) 01015> [Stert_date= 1976.0101: End_date= 1976.1231)

00836> ¢ Project Number: (2267 01016> (DT= 60.min: Length= 8040.hrs: WetHrs= 407: DryHrs= 7633: PTOT= 638.80)

00837> ¢ Date 12021/12/141 01017> Vaximim average zainfall intensities over

00838> ¢ Modeller 98] 01018> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00833> ¢ Company .F. sabourin and Associates 01019> 36.00 1815 12.10 6.05 3.04 1.62 1.13 .87 .58 mm/hr
00840> ¢ License ¥ | 2oasa3t 01020> . . . . . . . 1.60 1.60

00841> 01021> 19780618 19780616 19780618 19760618 19780619 19780619 19780412 19780620 19780621 date
00842> 01022> Number of rainfall events per following interevent time

00843> # Ottawa International Airport (1967 - 2003) 01023> 1hr 2hrs 3 hes 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00844> ROOT6: 01024> 167 135 126 103 7 53 15 31

00845>  * READ AES DATA 01025> Number of events with at least the following durations

00846> [Filename = 6106000.123 1 01026> 1hr 2hrs 3 hes 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

00847> [Stert_dates 1976.0101: 1976.1230] 01027> 166 78 I 17 1 0 0 0 0

00848> (DT= 60.min: Lengt! 64.hrs: Wetdrs= 389: Drydrs= 7675: PTOT= 492.40) 01028> R0078:C0000!

00849> Maximum average rainfall intensities over 01029> COMPUTE APT

00850> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01030> [APTini= 50.00: APTkdy= .9000: APIkdt= .3956]

00851> 14.00 8.90 6.43 4.65 2.35 1.39 .97 .97 .80 mm/hr 01031> {APImax= 65.36: APlavg= 19.25: APImin= .25}

00852> 14.00  17.80  18.30  27.90  28.20  33.30  35.10  46.60  57.50  mm 01032>

00853> 19760828 19760828 19760828 19760828 19760828 19760920 19760519 19760520 19760921 date 01033> # Pre Development Condition - Using NASHHYD and CN

00854> Number of rainfall events per following interevent time 01034>

00855> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01035> R00T8: : TpeakDate_hh: .C.-—-DiFems
00856> 173 139 123 96 76 59 41 38 28 01036> CONTINUOUS NASHYD  15.0 0l:EastPre 39.35 .263 1978.0618_1 87.81 .137 .000
00857> Nunber of events with at least the following durations 01037> [oN= 65. 3.00: Tp= 1.47]

00858> 2hrs 3 hrs 6 hrs 12 24 hrs 36 hrs 48 hrs 72 hrs 01038> [TanEes 6. 0b: Snine 55,76 SWAX=365.23: Ske .025]

00859> % 80 6 13 1 0 0 o 0 01039> [InterEventTime= 12.00]

(08605 R0076:C0000 01040> R0078: : TpeakDate_hh: .C.-—-DWFems
00861> COMPUTE APT 01041> CONTINUOUS NASHYD  15.0 .279 1978.0618_1 85.92 .135 .000
00862> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956] 01042> [CN= 61.0: N= 3.00: T

00863> (APImax= 59.67: APIave 32: APTmi. .02} 01043> [TaREC= 6.00: SMI

00864> 01044> [InterEventTime= 12.00]

00865> ¢ Pre Development Condition - Using NASHAYD and CN 01045> ROO' : TpeakDate_hh: <

00866> 01046> 00 BYD 15.0 02:WestPre 39.85 .279 1978.0618_18: 85.92 n/a .000
00867> ROOT6: .c. 01047> + 39.35 263 1978.0618_18:15  87.81 n/a ~000
00868> CONTINUOUS WASHYD 190 01 EastPre 39.35 60.12 .122 000 01048> 79.20 540 1978.0618_1 86.85 n/a .000
00869> [CN= 65.0: -0 01049>

00870> [TanEes 6 00: Snine 54,78 WAX=365.23: Ske .025] 01050> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

00871> [IntersventTime= 12.00] 01051>

00872> ROO in-1D: s _hh: .c. 01052> R0078:C0000 : TpeakDate_hh: .C.-—-DWFems
00873> commuous NASHYD  15.0 0l:WestPre 39.85 112 1976.0519_23:15  58.79 .119 000 01053> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35  1.103 1978.0618_1 230.33 .361 .000
00874> fon= 3.00: Tp= 1.22] 01054> [cN=100 3.00: Tp= 1.47]

00875> (Tamas’ .00: Snine 6450} aWAx=130.01: sKe L0251 01055> [TaREC= 6.00: SMI .39: SMAX= 9 -025]

00876> [IntersventTime= 12.00] 01056> [InterEventTime= 12.00]

00877> ROO in-ID: = _hh: c. 01057> ROO : Tpeakbat : .C.-—-DWFems
00878> ADD HYD 15.0 02:WestPre 39.85 .112 1976.0515_23:15  58.79 n/a 000 01058> CONTINUOUS NASHYD  15.0 Ol:InfWestPre  39.85  1.330 1978.0618 17:45 230.33 .361 .000
00879> +  15.0 0 39.35 .117 1976.0515_2 60.12 n/a +000 01059> N= 3.00 1.22]

00880> s 15.0 01:Pre 79.20 .229 1976.0515_2 59.45 n/a .000 01060> [TaREC= 6.00: SMI StAx= -025]

00881> 01061> [InterEventTime=

00882> ¢ Pre Development Condition - Using NASHHYD and CN - No INFILTRATION 01062> ROO ate. .C.-—-DWFems
00883> 01063> 0D BYD nfWestPre  39.85  1.330 1978.0618_17:45 230.33 n/a 000
00884> RO076:C0000° in-1D: bt _hh: .c. 01064> nfEastPre  39.35  1.103 1976.0618_18:00 230.33 n/a .000
00885> CONTINUOUS WASHYD 19.0 01:InfEastere 3939 391 1976.0828_23:00 143.78 .292 000 01065> nfpre 79.20  2.395 1978.0616_18:00 230.33 n/a ~000
00886> [oN=1 3.00: Tp: 7] 01066>

00887> (Tame 8.00: Snne 5301 wax= 9,205 ske 0251 01067> # STORMS

00888> (InterEventTime= 12.00) 01068>

00889> ROO o _hh: .c. 01069>  ** END OF RUN : 78

00890> CONTINUOUS NASHYD 190 01 InfWestPre  39.85 409 1976.0828_22:45 143.78 .292 000 01070>

00891> [CN=100.0: N= 3.00 2] 01071>

00892> (Tarme 8.00: Snne 5301 avax= 9.20: ske 0251 01072>

00893> (InterEventTime= 12.00) 01073>

00894> ROO B c. 01074>

00895> ADD HYD 19.0 0zInfeatire 39,59 143.78 n/a 000 01075>

00896> +  15.0 02:InfEastPre  39.35 143.78 n/a .000 01076>

00897> s 1570 01:1ntree 79.20 143.78 n/a .000 01077> OMMAND#

00898> 01078> R0079:C0000!

00899> ¢ STORMS 01079> START

00900> 01080> [TZERO = .00 hrs on 13730101]
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01081> 2 (i=imperial, 2=metric output)] 01261>
01082> 01262>

01083> 0079 1 01263> ¢ Ottawa International Airport (1967 - 2003)

01082> 01264> RO081:

01085> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 01265> + READ AES DATA

01086> 01266> i 6106000.123 1

01087> # Project Name : [Caivan Stittsville West properties) 01267> 1981.0101: End_date= 1981.1231]

01088> # Project Number: (2267) 01268> Length= 8760.hrs: WetHrs= 641: DryHrs= 8119: PTOT= 936.40}

01085> # Da 2021/12/141 01269> Maximm average rainfall intensities over

01090> # Modeller 8] 01270> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01091> # Company .F. sabourin and Associates 01271> 35.30  31.85  25.23  15.70 8.03 4.58 3.22 2.41 1.61  mm/hr
01092> # License # | 2sasas 01272> 35.30  63.70  75.70  94.20  96.40 110.00  115.90 .90 .

01093> 01273> 19810805 19810805 19810805 19810805 19810805 19810805 19810806 19810806 19810807 date
01092> 01274> Number of rainfall events per following interevent time

01099 # octava fnternational Adrport (1967 - 2003) 01275> hr 2 hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01096> RO 01276> i 188 156 57 a5 27

01097>  * READ AZS DATA 01277> Number of events with at least the following durattons

01098> [Filename = 6106000.123 1 01278> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01099> 19790101+ 1979.1231) 01279> 241 129 79 29 4 0 o o 0

01100> engt! 0.hrs: WetHrs= 546: DryHrs= 8214: PTOT= 866.50) 01280> RO081:C0000

01101> Moximn average cainfall intensities over 01281> COMPUTE APT

01102> 1hr 2hrs  3hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01282> IRETini= 90.00: APTkdy= 9000: APTkdt= .9956)

01103> 34.50  22.00  14.67 7.33 5.14 2.63 1.75 1.31 .88 mm/hr 01283> {APImax=116.15: APlavg= 25.69: APIm. .26}

01102> 34.50  44.00  44.00  44.00  61.70  63.00  63.00  63.00  63.00 mm 01284>

01105> 19790616 19730616 19790616 19790616 19790914 19790915 19790915 19790915 19790917 date 01285> ¢ Pre Development Condition - Using NASHAYD and CN

01106> Nomber of rainfall events per following interevent tine 01286>

01107> 1hr 2hrs 3 ho 6 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01287> RO081: : o )

01108> 205 160 Tio i 92 61 52 a3 35 01288> CONTINUOUS NASHYD  15.0 Ol:EastPre 39.35  1.216 1981.0805_ 21

01109> Number of events with at least the following durations 01289> [oN= 65. Tp= 1.47]

01110> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01290> [TaREC= 6.00: SMIN= 54.76: SMAX=365.23: SK= .025]

01111> 204 98 68 23 4 0 o o o 01291> [IntersventTime= 12.00]

01112> R0073:C0000: 01292> RO081: : 2 !

01113> COMPUTE APT 01293> CONTINUOUS NASHYD  15.0 Ol:WestPre 39.85  1.206 1981.0805_ 76

011125 [APIini= 50.00: APTkdy= .9000: APIkdt= .3956) 01294> [CN= 61.0: N= 3.00: Tp= 1.22]

01115> (APImax= 78.45: APTave 13: APImi: .13} 01295> [TaREC= 6.00: SMIN= 64.50: SMAX=430.0. -025]

01116> 01296> [IntersventTime= 12.00]

01117> # Pre Development Condition - Using NASHHYD and CN 01297> RO081: in-10: = ) c.

01118> 01298> ADD HYD 15.0 02:WestPre 39.85  1.206 1981.0805_ 76 n/a .
01118> RO0TS: e _hh: .c. 01299> + 39.35  1.216 1981.0805_ 21 n/a -000
01120> CONTINUOUS WASHYD 190 01 Eastere 39.35 .382 1979.0616_15:00 198.36 .229 000 01300> 79.20  2.402 1981.0805_ 48 n/a .000
o01121> [cN= 65, -0 01301>

01122> (TanEes 6 00: SHine 53,78 aMAX=365.23: sKe .025] 01302> # Pre Development Condition - Using NASHAYD and CN - No INFILTRATION

01123> [IntersventTime= 12.00] 01303>

01124> RO0TS: in-1D: e _hh: .c. 01304> RO081:C0000° in-1D: Tpeakbate. ~DuFens
01125> CONTINUOUS NASHYD  15.0 01:WestPre 39.85 406 1979.0616_14:45 194.39 .224 000 01305> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35  2.274 1981.0805_ 82 000
01126> fon= 3.00: Tp= 1.22] 01306> [CN=100.0 3.00: Tp= 1.47]

01127> [TaREC= 6.00: SMIN= 64.50: SMAX=430.01: SK= .025) 01307> [TaREC= 6.00: SMT .39: SMAX= 9.24: K= .025]

01128> [InterEventTime= 12.00] 01308> [InterEventTime= 12.00]

01129> RO in-1D: e _hh: 01309> RO0B1: TpeakDate_hh: .C.-—-DWFems
01130> ADD HYD 15.0 02:WestPre 39.85 .06 1979.0616_14:45 194.39 01310> CONTINUOUS NASHYD 15 o 01 InfWestPre  39.85  2.577 1981.0805_ 2:45 399.82 . 000
01131> +  15.0 0: 39.35 .382 1979.0616_1 198.36 . 01311> 00.0: N= 3.00 2]

01132> s 15.0 01:Pre 79.20 785 1579.0616_1 196.37 n/a 000 01312> TarEe 6.00; Sune 539 avke -025]

01133> 01313> [IntersventTime= 12.00]

01134> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION 01314> RO081: eakbate .C.-—-DuFems
01135> 01315> 20D HYD 39.85  2.577 1981.0805_ .82 n/a 000
01136> RO073:C0000° in-1D: e _hh: .c. 01316> 39.35  2.274 1981.0805_ 82 n/a .000
01137> CONTINUOUS WASHYD 19.0 Ol:Infastee 3935 1.379 1975.0616.15:00 400.15 .62 000 01317> 79.20  4.809 1981.0805_ 82 n/a .000
01138> [on=1 3.00: 1.47) 01318>

01139> (Tarme .00: Snine 5301 vk 9,205 se L0251 01319> # STORMS

01140> (InterEventTime= 12.00] 01320>

01141> ROO e _hh: .c. 01321>  ** END OF RUN : 81

01142> CONTINUOUS NASHYD 1.0 01 InfWestPre  39.85  1.653 1979.0616_14:45 400.19 .462 000 01322>

01143> [oN=1 N= 3.00 2] 01323>

011425 (Tarme 8.00: Snine 5301 vk 9,201 se L0251 01324>

01145> (InterEventTime= 12.00] 01325>

01146> RO B e 1 01326>

01147> ADD HYD 19.0 0ziInfestere 3965 1653 197906161 400.19 01327>

01148> +  15.0 02:InfEastPre  39.35  1.379 1979.0616 1 400.19 . 01328>

01149> s 1570 01:Intres 79.20  3.018 1975.0616_1 400.15 n/a ~000 01329> RUN#:COMMAND

01150> 01330>

01151> # STORMS 01331> START

01152> 01332> [TZERO = .00 hrs on 19820101]

01153>  ** END OF RUN : 79 01333> [METOUT= 2 (1=imperial, 2=metric output)]

01154> 01334> [NSTORM= O

01155> 01335> [NRUN = 0082 ]

01156> 01336>

01157> 01337> .02/Jan 2001 <BETA> / INPUT DATA FILE

01158> 01338> #

01159> 01339> [Caivan Stittsville West properties]

01160> 01340> 122671

01161> RUN¥: COMMANDY 01341> [2021/12/14]

01162> 01342> 8]

01163> 01343> 3.F. Sabourin and Associates

01164> .00 hrs on 19800101) 01344>  License & 2549237

01165> 2 (i=imperial, 2=metric output)] 01345> #

01166> 01346>

01167> 0080 1 01347> # Ottawa International Airport (1967 - 2003)

01168> 01348>

01168> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 01349>  * READ AES DATA

01170> 01350> [Filename = 6106000.123 1

01171> # Project Name : [Caivan Stittsville West properties) 01351> [Start_date= 1982.0101: End_date= 1982.1231]

01172> # Project Number: (2267) 01352> {DT= 60.min: Length= 8760.hrs: Wethrs= 436: DryHrs= 8324: PTOT= 596.10)

01173> # Date 12021/12/141 01353> Maximum average rainfall intensities over

01174> ¢ Modeller 98] 01354> 1hr 2hrs 3 hes 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01175> # Company .F. sabourin and Associates 01355> 19.80  10.75 7.60 5.83 3.36 1.68 1.12 1.01 .80 mm/hr
01176> # License ¥ | 2sasast 01356> . . . . . . . 8.7 7.30  mm

01177> 01357> 19820801 19820901 19820825 19820825 19820825 19820826 19820826 19820825 19820825 date
01178> 01358> Number of rainfall events per following interevent time

01178> ¢ Ottawa International Airport (1967 - 2003) 01359> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01180> 01360> 154 122 112 89 74 a7 a1 32

01181> *+ READ AES DATA 01361> Nunber of svents with at least the following durations

01182> [Filename = 6106000.123 1 01362> hr 2 hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01183> [tart date= 1960.0101; 1980.1230] 01363> Ly 84 59 16 1 0 0 0

01184> {DT= 60.min: Lengt! 60.hrs: Wetdrs= 427: DryHrs= 8333: PTOT= 622.00) 01364>

01185> Maxinum average rainfall intensities over 01365> COMPUTE APT

01186> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01366> [APTini= 50.00: APTkdy= .9000: APIkdt= .3956]

01187> 15.00 9.20 6.50 4.72 3.23 1.83 1.35 1.01 .86 mm/hr 01367> {APImax= 56.86: APIavg= 16.78: APImin= 3)

01188> 15.00  18.40  15.50  28.30  38.80  43.80  48.60  48.60  62.00  mm 01368>

01189> 19800830 19800830 19801025 19801025 19800321 19800322 19801026 19801027 19800902 date 01369> # Pre Development Condition - Using NASHHYD and CN

01190> Number of rainfall events per following interevent time 01370>

01191> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01371> : TpeakDate_hh: .C.-—-DWFems
01192> 175 141 129 107 51 64 a7 a2 25 01372> CONTINUOUS NASHYD  15.0 Dl:EastPre 39.35 .173 1982.0825_1 74.40 .125 000
01193> Number of events with at least the following durations 01373> [oN= 65. 3.00: Tp= 1.47]

01194> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01374> [TanEes 6. 0b: Snine 55,78 SWAX=365.23: Ske .025]

01195> 174 88 50 13 3 0 0 o o 01375> [InterEventTime= 12.00]

01196> 01376> : TpeakDate_hh: .C.-—-DWFems
01197> COMPUTE APT 01377> CONTINUOUS NASHYD  15.0 39.85 166 1982.0825_1 72.84 .122 .000
01198> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956] 01378> [CN= 61.0: N= 3.00: T

01199> (APImax= 68.74: APIave 50: APImi: .06} 01379> [TaREC= 6.00: sM -025]

01200> 01380> [InterEventTime= 12.00]

01201> # Pre Development Condition - Using NASHAYD and CN 01381> : TpeakDate_hh: <

01202> 01382> ADD HYD 15.0 02:WestPre 39.85 166 1982.0825_12:15  72.84 n/a 000
01203> e _hh: .c. 01383> + 39.35 173 1982.0825_12:30  74.40 n/a .000
01204> CONTINUOUS WASHYD 190 01 Eastpre 39.35 .113 1980.0901 21:30  88.71 .143 000 01384> 79.20 .339 1982.0825_1 73.62 n/a .000
01205> [CN= 65.0: -0 01385>

01206> [TanEes 6 00: Snine 54,76 WAX=365.23: SKe .025] 01386> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

01207> [IntersventTime= 12.00] 01387>

01208> B e _hh: .c. 01388> : TpeakDate_hh: .C.-—-DWFems
01209> CONTINUOUS NASHYD 15.0 01:ieatere 39.85 .115 1980.0901 21:15  86.82 .140 000 01389> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35 741 1982.0825_11:45 188.40 .316 .000
01210> [CN= 61.0: N= 3.00: Tp= 1.22] 01330> [CN=100.0: N= 3.00: Tp= 1.47]

01211> (Taae’ 8.00: Snine 6450} aWAx=130.01: sKe 0251 01391> [TaREC= 6.00: SMI .39: SMAX= 9 .025]

01212> [InterEventTime= 12.00] 01392> [InterEventTime= 12.00]

01213> B e _hh: c. 01393> : KDa : .C.-—-DWFems
012145 ADD HYD 15.0 02:WestPre 39.85 .115 1980.0901 21:15  86.82 n/a 000 01394> CONTINUOUS NASHYD  15.0 O1:InfWestPre  39.85 817 1982.0825_11:30 188.40 .316 .000
01215> + 15.0 0 39.35 .113 1980.0901_2 88.71 n/a 000 01395> N= 3.00 1.22]

01216> s 15.0 01:Pre 79.20 .227 1980.0901 21:30  87.76 n/a .000 01396> [TaREC= 6.00: SMI .025]

01217> 01397> [InterEventTime=

01218>  Pre Development Condition - Using NASHHYD and CN - No INFILTRATION 01398> Tpeakbate. .C.-—-DWFems
01219> 01399> ADD HYD 39.85 817 1982.0825_1 n/a .000
01220> in-ID: e _hh: .c. 01400> 39.35 741 1982.0825_1 n/a .000
01221> CONTINUOUS WASHYD 19.0 01:InfEastere 3939 .54 1980.1025_18:15 210.11 .338 01401> 9.20  1.550 1982.0825 1 n/a .000
01222> [CN=100.0 3.00: Tp: 7] 0140;

01223> (Tame 8.00: Snine 5301 k= 9,201 se L0251 01403> # STORMS

01224> (InterEventTime= 12.00) 01404>

01225> e _hh: .c. 01405>  ** END OF RUN : 82

01226> CONTINUOUS WASHYD 190 01 InfestPre  39.85 494 1980.1025_17:45 210.11 .338 000 01406>

01227> [CN=101 N= 3.00 2] 01407>

01228> (Tarme 8.00: Snne 5301 vk 9,201 se L0251 01408>

01229> (InterEventTime= 12.00) 01409>

01230> B 01410>

01231> ADD HYD 19.0 0z Infeatire 39,59 11 n/a 00 01411>

01232> +  15.0 02:InfEastPre  39.35 11 n/ 000 01412>

01233> s 1570 01:1ntree 79.20 11 n/a 000 01413> OMMAND#

01231> 01414> R0083:C0000!

01235> ¢ STORMS 01415> START

01236> 01416> [TZERO -00 hrs on 19830101]

01237>  ** END OF RUN : 80 01417> [METOUT= 2 (1=imperial, 2=metric output)]

01238> 01418> [NSTORM= O

01239> 01419> [NRUN = 0083 ]

01240> 01420> #

01241> 01421> # .02/Jan 2001 <BETA> / INPUT DATA FILE

01242> 01422> #

01243> 01423> § Project Name : [Caivan Stittsville West properties]

012415 01424> # Project Number: [2267]

01245>  RUN¥ : COMMAND¥ 01425> # Date [2021/12/14]

01246> RO081:C0000: 01426> # Modeller &3]

01247> START 01427> # Company J.F. Sabourin and Associates

01248> (T2ER0 +00 hrs on 19810101) 01428> § License & 2549237

01249> [METOU: 2 (i=imperial, 2=metric output)] 01429> #

01250> [NSTORM= O 01430> #

01251> [NRUN = 0081 ] 01431> 4 Ottawa International Airport (1967 - 2003)

01252> 01432> ROD:

01253> ¢ SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 01433>  * READ AES DATA

01254> 01434> [Filename = 6106000.123 1

01255> ¢ Project Name : [Caivan Stittsville West properties] 01435> [Start_date= 1983.0101: End_date= 1983.1231]

01256> ¢ Project Number: (2267 01436> {DT= 60.min: Length= 8760.hrs: WetHrs= 461: DryHrs= 8299: PTOT= 587.30}

01257> ¢ Date 12021/12/141 01437> Maximum average rainfall intensities over

01258> ¢ Modeller 98] 01438> 1hr 2hrs 3 hes 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01259> ¢ Company .F. Sabourin and Associates 01439> 10.40 5.70 7.53 5.43 3.27 2.32 1.67 1.32 .92 mm/hr
01260> ¢ License ¥ | 2oasedt 01440> 10.40  19.40  22.60  32.60  39.20  55.70  60.00  63.20  66.30
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01441> 19931004 19930921 19630921 19631005 19831005 19931005 19631006 19631006 19931008 date 01621> ¢ Pre Development Condition - Using NASHAYD and CN
01442> Nomher of rainfall events per following interevent ti 01622>

01443> 1hr 2hrs 3 ho 6 12°nce 24 hes 36 hrs 48 hrs 72 hrs 01623> : 2 -} -DuECns
014425 169 130 1 "5 78 53 a8 a1 31 01624> CONTINUOUS NASHYD  15.0 Ol:EastPre 39.35 109 1985.0618_ 85.30 .152 000
01445> Number of events with at least the following durations 01625> [oN= 65. Tp= 1.47]

01446> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01626> [1aREC= 6.00: SMIN= 54.76: SMAX=365.23: SK= .025]

01447> 168 £ 54 24 4 o o o o 01627> [IntersventTime= 12.00]

01448> RO083:C0000: 01628> : 2 -_hi: —DuFens
01449> COMPUTE APT 01629> CONTINUOUS NASHYD  15.0 Ol:WestPre 39.85 .113 1985.0617_2 83.69 .149 000
01450> [APIini= 50.00: APTkdy= .9000: APIkdt= .9956) 01630> [CN= 61.0: N= 3.00: Tp= 1.22]

01451> (APImax= 79.30: APIave 56: APImi: .05} 01631> [TaREC= 6.00: SMIN= 64.50: SMAX=430.0.

01452> 01632> [InterEventTime= 12.00]

01453> # Pre Development Condition - Using NASHHYD and CN 01633> in-10: 2 -_hi: c.

01452> 01634> ADD HYD 15.0 02:WestPre 39.85 113 1985.0617 23:45  83.68 n/a

01455> RO083: e _hh: .c. 01635> + 39.35 .109 1985.0618_ 85.30 n/a 000
01456> CONTINUOUS WASHYD 190 oz Eastere 39.35 .215 1983.1005_17:15  78.00 .133 000 01636> 79.20 .218 1985.0617_2 84.45 n/a 000
01457> (on= -0 01637>

01458> (TanEes 6 00: SHin 53,78 aMAX=365.23: SKe .025] 01638> ¢ Pre Development Condition - Using NASHAYD and CN - No INFILTRATION

01459> [InterEventTime= 12.00] 01639>

01460> RO083: in-1D: e _hh: .c. 01640> in-10: 2 -_hi:

01461> CONTINUOUS NASHYD  15.0 01:WestPre 39.85 .204 1983.1005_16:30  76.54 .130 000 01641> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35 691 1985.0617_2 218.00 .389

01462> fon= 3.00: Tp= 1.22] 01642> [CN=100.0: N= 3.00: Tp= 1.47]

01463> [TaREC= 6.00: SMIN= 64.50: SMAX=430.01: SK= .025) 01643> [TaREC= 6.00: SMIN= 1.39: SMAX= 9.2

01464> [InterEventTime= 12.00] 01644> [InterEventTime= 12.00)

01465> RO083: in-1D: e _hh: 01645> 2 -_hi: .C.-—-DWFcms
01466> ADD HYD 15.0 02:WestPre 39.85 .204 1983.1005_16:30  76.54 01646> CONTINUOUS NASHYD 15 o 01 InfWestPre  39.85 .17 1985.0617_23:30 218.00 . 000
01467> +  15.0 0: 39.35 .215 1983.1005_1 78.00 . 01647> [CN=100.0: N= 3.00 2]

01468> s 15.0 01:Pre 79.20 .16 1883.1005_17:00 77.26 n/a ~000 01648> Tame 6.00; Sune 3.39; avke 025)

01469> 01649> [IntergventTime= 12.00]

01470> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION 01650> i 2 -} .C.---DiFcms
01471> 01651> ADD HYD 39.85 .817 1985.0617_2 218.00 n/a 000
01472> RO083:C0000° in-1D: e _hh: .c. 01652> 39.35 691 1985.0617_2 218.00 n/a .000
01473> CONTINUOUS WASHYD 19.0 O1:InfEastere 3939 663 1983.1005_16:30 174.51 .297 000 01653> 79.20  1.500 1985.0617 2 218.00 n/a .000
014725 (on=1 3.00: 1.47) 01654>

01475> (Tamme.00: Snine 530t ovmxe 9,205 se L0251 01655> ¢ STORMS

01476> (InterEventTime= 12.00] 01656>

01477> RO083: e _hh: .c. 01657>  ** END OF RUN : 85

01478> CONTINUOUS WASHYD 190 01 InfiestPre  39.85 .735 1983.1005_16:00 174.51 .297 000 01658>

01479> [on=1 N= 3.00 2) 01659>

01480> (Tarme.00: Snine 5301 vk 9205 se L0251 01660>

01481> (InterEventTime= 12.00] 01661>

01482> RO083: : 2 1 .c. 01662>

01483> ADD HYD 19.0 02 Infeatere 59,99 .735 1983.1005_1 174.51 n/a 000 01663>

01484> +  15.0 02:InfEastPre  39.35 663 1983.1005_1 174.51 n/a -000 01664>

01485> s 1570 01:Intres 79.20  1.391 1983.1005_1 174.51 n/a ~000 01665> RUN¥ : COMMAND¥

01486> 01666>

01487> # STORMS 01667> START

01488> 01668> [T2ERO -00 bea on 19860101

01483>  ** END OF RUN : 83 01669> [METOUT: perial, 2=metric output)]

01490> 01670> [NSTORM

01491> 01671> o = 00861

01492> 01672>

01493> 01673> ¢ SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

01492> It

01495> [Caivan Stittsville West properties]

01496> 122671

01497>  RUN# : COMMAND¥ [2021/12/14]

01498> RO084:C0000: 8]

01499> START J.F. Sabourin and Associates

01500> (12ER0 .00 hrs on 19840101) 01680> ¥ License & 2549237

01501> [METOU: 2 (i=imperial, 2=metric output)] 01681> #

01502> [NSTORM= 0 ] 01682>

01503> [NRUN = 0084 ] 01683> # Ottawa International Airport (1967 - 2003)

01504> 01684>

01505> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 01685>  * READ AES DATA

01506> 01686> [Filename = 6106000.123 1

01507> # Project Name : [Caivan Stittsville West properties] 01687> [Start_date= 1986.0101: End_date= 1386.1231]

01508> # Project Number: (2267 01688> {DT= 60.min: Length= 8040.hrs: WetHrs= 520: DryHrs= 7520: PTOT= 843.40)

01508> # Date 2021/12/141 01689> Maximum average rainfall intensities over

01510> # Modeller 98] 01630> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01511> # Company .F. sabourin and Associates 01691> 18.30  17.80  13.57 7.07 4.93 2.93 2.32 1.62 1.31  mn/hr
01512> # License ¥ | 2sasast 01692> . . . . . . . 87.20  94.40

01513> 01693> 19860729 19860729 19860729 19860729 19860912 19860912 19860912 19860912 19860913 date
015145 01694> Number of rainfall events per following interevent time

01515>  Ottawa International Airport (1967 - 2003) 01695> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01516> RO084: 01696> 201 161 149 118 88 51 a7 30

01517>  + READ AES DATA 01697> Number of events with at least the following durations

01518> [Filename = 6106000.123 1 01698> 1hr 2hrs 3 hes 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01519> 19640101+ 1984.1230] 01699> 200 107 73 22 0 0 0 0

01520> Lengt 60.hrs: Wetdrs= 308: DryHrs= 8452: PTOT= 459.40) 01700>

01521> Maxinum average rainfall intensities over 01701> COMPUTE APT

01522> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01702> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956]

01523> 17.80 .70 7.57 4.33 3.01 1.84 1.58 1.19 1.00  mm/hr 01703> {APImax= 97.05: APlavg= 25.30: APImin= 7)

01524> 17.80  19.40  22.70  26.00  36.10  44.10  56.80  57.00  72.00  mm 01704>

01525> 19840812 19840812 19840812 19840806 19840812 19840813 19840813 19840814 19840813 date 01705> # Pre Development Condition - Using NASHHYD and CN

01526> Number of rainfall events per following interevent time 01706>

01527> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01707> : TpeakDate. .C.-—-DWFems
01528> 108 87 81 68 59 6 39 34 26 01708> CONTINUOUS NASHYD 39.35 462 1986.0912_ 187.30 .221 000
01529> Number of events with at least the following durations 01709> [oN= 65. 3.0 7

01530> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01710> [TanEes 6. 0b: Snine 54,76 SWAX=365.23: Ske .025]

01531> 107 60 39 11 4 o o o o 01711> [InterEventTime= 12.00]

01532> RO084:C0000: 01712> : Tpeakbate. .C.-—-DWFCms
01533> COMPUTE APT 01713> CONTINUOUS NASHYD 39.85 483 1986.0912_ 184.33 .217 .000
01534> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956) 01714> [CN= 61.0: N= 3.0

01535> {APImax= 86.65: APIav: 22: APImi: .00} 01715> [TaREC= 6.00: SMI -025]

01536> 01716> [InterEventTime= 12.00]

01537> # Pre Development Condition - Using NASHHYD and CN 01717> : TpeakDate. c.

01538> 01718> ADD HYD. 15.0 02:WestPre 39.85 483 1986.0912_ 184.33 n/a -000
01533> RO084: e = .c. 01719> + 39.35 462 1986.0912_ 187.30 n/a -000
01540> CONTINUOUS WASHYD 190 01 EastPre 39.35 173 1984.0813_ 82.99 .181 000 01720> 79.20 933 1986.0912_ 185.80 n/a 000
01541> [cN= 65.0: -0 01721>

01542> (TanEes 6 00: Snine 53,76 aWAX=365.23: SKe .025] 01722> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

01543> [IntersventTime= 12.00] 01723>

01544> RO084: in-1D: 2 1 .c. 01724> g ate_hh:; .C.-—-DWFems
01545> CONTINUOUS NASHYD 15.0 01:ieatere 39.85 177 1984.0813_ 81.76 .178 000 01725> CONTINUOUS NASHYD  15.0 39.35  1.126 1986.0729_1 349.35 .411 .000
01546> fon= 3.00: Tp= 1.22] 01726> [cN=100 3.00: Tp= 1.47]

01547> (Tarae’ .00: Snine 64501 aWAx=130.01: sKe L0251 01727> [TaREC= 6.00: SMT .39: SMAX= 9 .025]

01548> [InterEventTime= 12.00] 01728> [InterEventTime= 12.00]

01543> RO084: in-1D: e _hh: c. 01729> : TpeakDa : .C.-—-DWFems
01550> ADD HYD 15.0 02:WestPre 39.85 177 1984.0813_ 7:15  81.76 n/a 000 01730> CONTINUOUS NASHYD  15.0 O1:InfWestPre  39.85  1.285 1986.0729_15:45 349.35 .411 .000
01551> +  15.0 0 39.35 .173 1984.0813_ 82.93 n/a .000 01731> N= 3.00: Tp= 1.22]

01552> s 15.0 01:Pre 79.20 .348 1984.0813_ 82.37 n/a -000 01732> [TaREC= 6.00: SMIN= 1.39: SMAX= 9.24: SK= .025]

01553> 01733> [InterEventTime= 12.00]

01554> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION 01734> ate. .C.-—-DWFems
01555> 01735> ADD HYD. 15.0 39.85  1.285 1986.0729_15:45 349.35 n/a .000
01556> R0084:C0000° : e _hh: .c. 01736> 15.0 39.35  1.126 1986.0729_16:00 349.35 n/a -000
01557> CONTINUOUS WASHYD 19.0 01:InfEasteie 3939 595 1984.0812_ 8:00 178.56 .389 000 01737> 15.0 79.20  2.396 1986.0729_15:45 349.35 n/a .000
01558> [oN=1 3.00: 01738>

01559> [Tanben . 00: 1.39: SMAX= 9.24: SK= .025) 01739> # STORMS

01560> [IntersventTime= 12.00] 01740>

01561> RO084: e _hh: .c. 01741>  ** END OF RUN : 86

01562> CONTINUOUS WASHYD 190 01 InfiiestPre  39.85 713 1984.0812_ 7:45 178.56 .389 000 01742>

01563> [oN=1 3.00 2] 01743>

01564> [Tanben. 8 00z T sbi wre 9,241 ske .025) 01744>

01565> [IntersventTime= 12.00] 01745>

01566> RO084: : 2 1 .c. 01746>

01567> ADD HYD 19.0 0z:Infeatire 39,59 713 1984.0812_ 178.56 n/a 000 01747>

01568> +  15.0 02:InfEastPre  39.35 595 1984.0812_ 178.56 n/a .000 01748>

01569> s 1570 01:Intree 79.20  1.292 1984.0812_ 178.56 n/a .000 01749> OMMAND#

01570> 01750> RO087:C0000!

01571> ¢ STORMS 01751> START

01572> 01752> [TZERO .00 hrs on 19870101]

01573>  ** END OF RUN : 84 01753> [METOUT= 2 (1=imperial, 2=metric output)]

01574> 01754> [NSTORM= O

01575> 01755> [NRUN = 0087 ]

01576> 01756> #

01577> 01757> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

01578> 01758> #

01579> 01759> # Project Name : [Caivan Stittsville West properties]

01580> 01760> # Project Number: [2267]

01581>  RUN¥: COMMAND¥ 01761> # Date [2021/12/14]

01582> 01762> # Modeller 8]

01583> 01763> # Company J.F. Sabourin and Associates

01584> +00 hrs on 19850101) 01764> # License # 2549237

01585> 2 (i=imperial, 2=metric output)] 01765> #

01586> 0 01766> #

01587> 0085 1 01767> # Ottawa International Airport (1967 - 2003)

01588> 01768> R0087

01589> ¢ SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 01769> * READ AES DATA

01590> 01770> [Filename = 6106000.123 1

01591> ¢ Project Name : [Caivan Stittsville West properties) 01771> I tart dat 1987.1231]

01592> ¢ Project Number: (2267 01772> (DT= 60.min: Length= 7344.hrs: WetHrs= 491: DryHrs= 6853: PTOT= 639.90)

01593> ¢ Date 12021/12/141 01773> Vaximum average zainfall intensities over

01594> ¢ Modeller 98] 01774> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01595> ¢ Company .F. sabourin and Associates 01775> 20.00  13.90  14.03 7.05 4.83 2.44 1.77 1.34 .93 mm/hr
01596> ¢ License ¥ | 2basa3t 01776> . . . . . . . 4. 7.00  mm

01597> 01777> 19870724 19870724 19870724 19870724 19870724 19870725 19870725 19870726 19870727 date
01598> 01778> sumber of rainfall eventa per following intersvent tine

01599> ¢ Ottawa International Airport (1967 - 2003) 01779> e Znes o Shes G d2hes 2hms 96 his 48 hs 72 hos

01600> 01780> s 163 145 107 85 36 27

01601> * READ AES DATA 01781> Number of events with at least the following durations

01602> [Filename = 6106000.123 1 01782> 1hr 2hrs 3 hes 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01603> [Start_date= 1385.0101: 1985.1231] 01783> 206 100 59 16 0 0 0 0

01604> {DT= 60.min: Lengt! 60.hrs: Wetdrs= 354: DryHrs= 8406: PTOT= 559.90) 01784> RO087:C0000!

01605> Maximum average rainfall intensities over 01785> COMPUTE APT

01606> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01786> [APTini= 50.00: APTkdy= .9000: APIkdt= .3956]

01607> 19.00  13.60 9.07 5.27 2.63 1.35 1.10 .82 60 mm/hr 01787> {(APTmax= 75.38: APIavg= 21.40: APImin= 1.18)

01608> 19.00  27.20  27.20  31.60  31.60 32,30  39.60  39.60  43.10  mm 01788>

01609> 19850716 19850617 19850617 19850618 19850618 19850224 19850619 19850619 19850225 date 01789> # Pre Development Condition - Using NASHHYD and CN

01610> Norber of rainfall events per following intersvent tine 01790>

01611> ihe o Zhzs S Ghra Znzs 2dhs 36 hex 49 hra 72 ns 01791> RO087: : TpeakDate_hh: <

01612> 124 99 96 7 5 49 a 31 01792> CONTINUOUS NASHYD  15.0 0l:EastPre 39.35 .298 1987.0724_1 92.27 .144 .000
01613> Hunber of events with ot Least the following durations 01793> [on= 3.00: Tp= 1.47]

01614> 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 01794> [TanEes 6.0b: Snine 55,76 SWAX=365.23: Ske .025]

01615> Lo 70 10 14 5 0 0 0 0 01795> 12.00]

01616> 01796> : TpeakDate_hh: <

01617> COMPUTE APT 01797> CONTINUOUS NASHYD  15.0 39.85 303 1987.0724_1 90.24 .141 .000
01618> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956] 01798> [CN= 61.0: N= 3.00: T

01619> {APImax= 52.83: APIav: 86: APImi. .20} 01799> [TaREC= 6.00: SMI

01620> 01800> [InterEventTime= 12.00]
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01801> RO08T: e _hh:
01802> ADD HYD 39.85 .303 1987.0724_15:45  90.24 n/a 000
01803> - 39.35 .298 1987.0724_15:45  92.27 n/a 000
01802> s 15.0 01:pre 79.20 .601 1987.0724_1 91.25 n/a 000
01805>

01806> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

01807>

01808> RO087:C0000 in-1D: 2 _hh: .c.
01809> CONTINUOUS WASHYD 15.0 Ol:lnfSasteze  39.35 1041 1997.0720.15:30 198.26 .310
01810> [on=1. 3.00: 1.47)

01811> (Tamme 6.00: Snne 3.30% Sk 9.2: ske 025

01812> (InterEventTime= 12.00)

01813> RO08T: e _hh: .c.
01812> CONTINUOUS WASHYD 190 01 InfWestPre  39.85  1.152 1987.0724_15:15 198.26 .310
01815> [on=1. N=3.00 2)

01816> (Tarme 6.00: Snne 3300 ook 9.2: ske 025

01817> (InterEventTime= 12.00]

01818> RO08T: B e 1 .
01819> ADD HYD 19.0 0ziinfestere 3985 | 115z 1967.0720.1 198.26 n/a 000
01820> + 15,0 nfEastPre  39.35  1.041 1987.0724_1 198.26 n/a 000
01821> s 1570 01:Intres 79.20  2.181 1987.0724_1 198.26 n/a 000
01822>

01823> # STORMS

01824>

01825>  ** END OF RUN : 87

01826>

01827>

01828>

01829>

01830>

01831>

01832>

01833> RUN#: COMMANDY

01832>

01835>

01836> .00 hrs on 19880101]

01837> 2 (i=imperial, 2=metric output)

01838> 0

01839> 0088 )

01840>

01841> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

01842>

01843> # Project Name : [Caivan Stittsville West properties

01844> § Project Number: (2267)

01845> # 2021/12/141

01846> # Modeller

01847> # Company %" Sabourin and Associates

01848> # License ¥ | 2505257

01849>

01850>

01851> # Ottawa International Airport (1967 - 2003

01852>

01853> + READ AES DATA

01854> (Filename = 6106000.123

01855> [Start_date= 1388.0101: 1988.1230.

01856> (DT= 60.min: Lengt! hrs: Wetdrs= 486: DryHrs= 8274: PTOT= 643.20

01857> Maximum average rainfall intensities over

01858> 1hr 2hrs 3 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01859> 25.50  18.20  12.77 7.31 3.78 1.91 1.27 .95 .94 mm/hr
01860> . . . . . . . 45.80  67.40

01861> 19880317 19880726 19880625 19880625 19880625 19880625 19880625 19880626 19880625 date
01862> Number of rainfall events per following interevent time

01863> 1nr hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01864> 183 141 121 85 68 a8 a1 25

01865> Number of events with at least the following durations

01866> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01867> 182 101 70 19 o o o o

01868>

01869> COMPUTE APT

01870> [APIini= 50.00: APTkdy= .9000: APTkdt= .3956

01871> (APImax= 66.19: APIave 05: APImi. .03

01872

01873> # Pre Development Condition - Using NASHAYD and CN

01874>

01875> .c.
01876> CONTINUOUS WASHYD 190 01 EastPre 39.35 106.75 .16
01877> (CN= 65.0: -0

01878> (Tankes 6.00: Siine 59,75 SHAX=365.23: sKk= 025

01879> [IntersventTime= 12.00]

01880> in-1D: .c.
01881> CONTINUOUS NASHYD  15.0 Ol:WestPre 39.85 104.72 .163
01882> fon= 3.00: Tp:

01883> [TaREC= 6.00: SMIN= 64.50: SMAX=430.01: SK= .025

01884> [IntersventTime= 12.00]

01885> in-1D: .c.
01886> ADD HYD 15.0 02:Westpre 39.85 .383 1988.0625_13:45 104.72 n/a 000
01887> +  15.0 0 39.35 .366 1988.0625_1 106.73 n/a 000
01888> s 15.0 01:Pre 79.20 .747 1888.0625_1 105.75 n/a 000
01885

01890> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

01891>

01892> in-ID: 2 _hh: .c.
01893> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35  1.214 1988.062513:30 224.71 .349
01894> [CN=100.0 3.00:

01895> [TaREC= 6.00: SMIN= 1.39: SMAX= 9.24: SK= .025

01896> (InterEventTime= 12.00)

01897> = _hh: .c.
01898> CONTINUOUS WASHYD 190 01 Infestere 3965 | 1.397 1985.0629.13:30 224.71 .34
01899> [CN=100.0: N= 3.00

01300> (Tamae 6.00: Snn 3.30) owax= 9.24: ske 025

01301> (InterEventTime= 12.00)

01302> B .c.
01303> ADD HYD 15.0 02:InfWestPre  39.85 224.71 n/a 000
01304> +  15.0 02:InfEastPre  39.35 224.71 n/a 000
01305> suw: 15.0 01:InfPre 79.20 224.71 n/a 000
01306

01307> # STORMS

01308>

01308>  ** END OF RUN : 88

01510>

01511>

01912>

01913>

019145

019155

01316>

01917>  RUN¥: COMMANDY

01918>

013195

015205 .00 hrs on 19890101]

01821> 2 (i=imperial, 2=metric output)

018225 0

01823> 0089 1

019245

01925> & SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

01926>

01827> ¢ Project Name : [Caivan Stittsville West properties

01828> ¢ Project Number: [2267)

01929> ¢ Date 12021/12/141

01930> ¢ Modeller

01931> ¢ Company F" sabourin and Associates

01932> ¢ License ¥ ! 2505257

01933>

01934

01835> ¢ Ottawa International Airport (1967 - 2003

01936>

01837>  + READ AES DATA

01938> [Filename = 6106000.123

01339> [stert_date= 1989.0101: 1989.1231]

01340> (DT= 60.mi; hrs: WetHrs= 421: DryHrs= 7619: PTOT= 522.50)

01341> Maximum average Taineant intensirias over

01342> rs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01343> 2270 1260 8.93 5.75 3.03 1.67 1.14 .86 .59 mm/hr
01344> . . .80 . . . . 41.50  42.50  mm
01345> 19890727 19830727 19890727 19890727 19890727 19891020 19891021 19891022 19831022 date
01346> Nurber of rainfall events per following interevent time

01347> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01348> 170 137 120 101 7 52 40 36 29

01349> Nurber of events with at least the following durations

013505 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

01951> 169 81 a9 17 0 0 o 0

01952>

01953> COMPUTE APT

01954> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956

01955> {(APImax= 54.64: APTav: 01: APImi: .02}

01956

01857> ¢ Pre Development Condition - Using NASHHYD and CN

01958>

019595 2 _hh: .c.
01360> CONTINUOUS WASHYD 150 01 Eastpre 39.35 .144 1989.0727_16:30  66.36 .127
01961> [cN= 65.0: .0

01362> [TanEes 6.00: Swine 59,76 SHAX=365.23: sk= 025

01363> [IntersventTime= 12.00]

01364> B 2 _hh: .c.
01365> CONTINUOUS NASHYD  15.0 O1:WestPre 39.85 145 1989.0727_16:00  64.85 .12
01366> [CN= 61.0: N= 3.00: Tp:

01367> [TaREC= 6.00: SMIN= 64.50: SMAX=430.01: SK= .025

01368> [IntersventTime= 12.00]

01369> B 2 _hh: c.
01370> ADD HYD 15.0 02:WestPre 39.85 .145 1989.0727_16:00  64.85 n/a 000
01971> 15. 39.35 .144 1989.0727_16:30  66.36 n/a 000
01972> 15.0 01:Pre 79.20 .288 1989.0727_16:15  65.60 n/a 000
01973

01974> ¢ Pre Development Condition - Using NASHAYD and CN - No INFILTRATION

01975>

01976> : 2 _hh: .c.
01977> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35 .822 1989.0727_16:15 165.82 .317
01978> [CN=100.0 3.00: Tp= 1.47]

01979> [TaREC= 6.00: SMIN= 1.39: SMAX= 9.24: SK= .025

01380> [IntergventTime= 12.00]

01981> 2 _hi: .C.——-DuFcms
01982> CONTINUOUS NASHYD 15 o 01 Infhestrre 3969 969 1989.0727_15:45 165.82 .317 000
01983> 00.0: N= 3.00

01984> Tarne .00; Sune 339: ke .025

01985> [IntergventTime= 12.00

01386> .C.-—-DuFCms
01387> ADD HYD 39.85 5 165.82 n/a 00
01388> 39.35 5 165.82 n/a 000
01389> 79.20 0 165.82 n/a 000
01390>

01991> ¢ STORMS

01392>

01993>  ** END OF RUN : 89

01994>

019955

01396>

01397>

01398>

01399>

02000>

02001>  RUN¥ : COMMAND¥

02002>

02003> START

02004> [TZERO +00 hrs on 19900101]

02005> [METOUT= 2 (1=imperial, 2=metric output)

02006> [NSTOS o

02007> [NRUN = 0090

02008>

02008> ¥ SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

02010>

02011> ¢ Project Name : [Caivan Stittsville West properties

02012> ¢ Project Number: [2267

02013> ¢ Date [2021/12/14]

02014> ¢ Modeller 98]

02015> ¢ Company J.F. Sabourin and Associates

02016> ¢ License ¥ 2549237

02017>

02018>

02019> ¢ Ottawa International Airport (1967 - 2003

02020>

02021>  * READ AES DATA

02022> 6106000.123

02023> 990.0101: End_date= 1990.1231

02024> Length= 7344.hrs: WetHrs= 618: DryHrs= 6726: PTOT= 727.80}

02025> Maximum average rainfall intensities over

02026> hr 2 hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02027> 20.60  12.25 .60 5.55 4.43 2.25 1.50 1.21 1.06  mm/hr
02028> . . .80 .30 . . . 56.30  76.10 mm

02029> 19900720 13900720 13900828 19300828 19300720 19300720 19900720 13900722 13900723 date

02030> Number of rainfall events per following interevent time

02031> hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02032> 225 170 153 121 e 55 a7 33

02033> Number of events with at least the following durations

02034> 1nr r: 2 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02035> 224 116 72 30 0 o o 0

02036>

02037> COMPUTE APT

02038> IRPTini= 2000 APTKdy= 9000: APTKdt= 9956

02039> {(APImax= 74.68: APIavg= 23.47: APIm 3.11)

02040>

02041> ¢ Pre Development Condition - Using NASHAYD and CN

02042>

02043> : ate. .C.-—-DiFcms
02044> CONTINUOUS NASHYD 150 01:Esatere 39.35 .335 1390.0720_1 126.16 .176 .000
02045> fon= 3.00: Tp= 1

02046> [TanEce 6.00: SwiNe 59,751 SWAX=365.23: SK= 025

02047> [InterEventTime= 12.00

02048> ate_hh:; .C.——-DiFcms
02049> CONTINUOUS NASHYD .336 1390.0720_1 126.43 174 000
02050> o 3.0

02051> [1aREC= 6.00: SMI

02052> [InterEventTime= 12.00

02053> in-10: Tpeakbate. <

02054> ADD HYD. 15.0 02:WestPre 39.85 336 1990.0720_14:00 126.43 n/a .000
02055> 39.35 .335 1990.0720_1 126.16 n/a .000
02056> 79.20 670 1390.0720_1 127.32 n/a 00!
0205

02058> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

02059>

02060> : TpeakDate_hh: .C.-—-DuFems
02061> CONTINUOUS NASHYD | 19.0 01:InfEastere 3939 726 1990.0720_ 265.07 .364 .000
02062> [c N= 3.00: Tp= 1.47]

02063> [Tarmes 6.00: SumN. 5.39% SWx= 5.24: ske 025

02064> [InterEventTime= 12.00

02065> TpeakDate_hh: .C.-—-DuFems
02066> CONTINUOUS KASHYD 15 0 u] Infhestre 3969 .B51 1990.0720_ 6:00 265.07 .364 .000
02067> [c N= 3.00

02068> [TarEoe 8.00: Subne 3391 avAxe .025

02069> [InterEventTime= 12.00

02070> i Tpeakbate. .C.-—-DuFems
02071> ADD HYD. 15.0 39.85 .51 1990.0720_ 6:00 265.07 n/a .000
02072> 15.0 39.35 726 1990.0720_ 6:15 265.07 n/a .000
02073> 15.0 9.20  1.573 1990.0720_ 6:00 265.07 n/a 00!
0207

02075> # STORMS

02076>

02077>  ** END OF RUN : 90

02078>

02079>

02080>

02081>

02082>

02083>

02084>

02085 MANDY

02086> RO091:C0000!

02087> TART

02088> [TZERO +00 hrs on 19910101]

02089> [METOUT= 2 (1=imperial, 2=metric output)

02090> [NSTOS 0

02091> [NRUN = 0091

02092> #

02093> # .02/Jan 2001 <BETA> / INPUT DATA FILE

02094> #

02095> # FProject Name : [Caivan Stittsville West properties]

02096> # Project Number: [2267]

02097> # Dpate [2021/12/14]

02098> # Modeller 8]

02099> # Company J.F. Sabourin and Associates

02100> # License # 2549237

02101> #

02102> #

02103> # Ottawa International Airport (1367 - 2003

02104> R0031

02105>  * READ AES DATA

02106> [Filename = 6106000.123

02107> [Start_date= 1391.0101: End_date= 1991.1231

02108> (DT= 60.min: Length= B040.hrs: WetHrs= 4B5: DryHrs= 7555: PTOT= 555.80

02109> Maximum average rainfall intensities over

02110> hr 2 hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02111> 11.30 6.05 4.40 3.71 2.32 1.59 1.28 1.08 79 mm/hr
02112> . . .20 .60 . . . 1.60 .8

02113> 19910409 13910409 13910409 19910410 19911016 19910422 19910410 19910410 13910423 date

02114> Number of rainfall events per following interevent time

02115> hr 2 hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02116> 192 153 142 113 90 B a4 34

02117> Number of events with at least the following durations

02118> 1nr r: 2 hrs 24 hrs 36 hrs 48 hrs 72 hrs

0211 19 52 57 0 0 0 0

02120> R0091:C0000!

0212 COMPUTE APT

02122> [APTini= 50.00: APTkdy= .9000: APIkdt= .3956]

02123> (APImax= 71.51: APlavg= 16.87: APImin= .26}

02124

02125> # Pre Development Condition — Using NASHHYD and CN

02126

02127> R0031 : o .C.-—-DuFems
02128> CONTINUOUS NASHYD  15.0 Dl:EastPre 39.35 154 1391.0410_ 66.42 .120 .000
02129> fon= 3.0 am

02130> [TaREC= 6.00: SMIN= 54.78: SMAX=365.23: SK= .025

02131> [InterEventTime= 12.00

02132> R0031 : o .C.-—-DuFems
02133> CONTINUOUS NASHYD  15.0 Dl:WestPre 39.85 156 1991.0410_ 65.09 .117 .000
02134> o 0: N= 3.00: Tp= 1.22]

02135> [TaREC= 6.00: SMIN= 64.50: SMAX=430.0 .025

02136> [InterEventTime= 12.00

02137> R0031 : B <

02138> ADD HYD 15.0 02:WestPre 39.85 156 1991.0410_ 65.09 n/a -000
02139> 39.35 154 1991.0410_ 66.42 n/a -000
02140> 79.20 309 1991.0410_ 65.75 n/a 00!
02141

02142> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

02143

02144> R0091:C0000 : B .C.—=-DiFcms
02145 CONTINUOUS NASHYD | 19.0 01:IncEastere 3939 477 1991.0410_ 157.28 .283 .000
02146> N= 3.00: Tp= 1.471

02147> [TarEee 8.00: Sume 5.30% Sx= 9241 ske 025

02148> [InterEventTime= 12.00

02149> R0031 . o .C.-—-DuFems
02150> CONTINUOUS NASHYD | 19.0 01:Infhestere 3565 541 1991.0410_ 157.28 .283 .000
02151> [ N= 3.00 1.22

02152> [Tarecs 6.00: sum .025]

02153> [InterEventTime=

02154> R0031 o .C.-—-DuFems
02155> ADD HYD 39.85 541 1991.0410_ 3:45 157.28 n/a .000
02156> 39.35 477 1991.0410_ 4:00 157.28 n/a .000
02157> 9.20  1.012 1991.0410_ 3:45 157.28 n/a 00l
0215¢

02159> # STORMS

02160>

JFSAI nc.



C:.\ Tenp\ 202301- Pre_Dev- WB\ STI T- Pre_v01. 1- WB. sum JFSAI nc.

02161>  ** END OF RUN : 91 02341> [METOUT= 2 mperial, 2=metric output)]
02162> 02342> [NSTORM= 0 ]

02163> 02343> [NRUN = 0094 ]

02164> 02344>

02165> 02345> ¢ .02/Jan 2001 <BETA> / INPUT DATA FILE

02166> 02346> ¢

02167> 02347> ¢ Project Name : [Caivan Stittsville West properties]

02168> 02348> ¢ Project Number: [2267)

02168>  RUN# : COMMAND¥ 02349> ¢ 12021/12/141

02170> 02350> ¢ Modeller 8]

02171> 02351> ¢  Company J.F. Sabourin and Associates

02172> .00 hrs on 19920101] 02352> ¢ License ¥ 2549237

02173> 2 (i=imperial, 2=metric output)] 02353> ¢

021725 0 02354>

02175> 0092 1 02355> ¢ Ottawa International Airport (1967 - 2003)

02176> 02356> RO094:

02177> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 02357>  + READ AES DATA

02178> 02358> i 6106000.123 1

02179> # Project Name : [Caivan Stittsville West properties) 02359> 1994.0101: End_date= 1994.1231]

02180> # Project Number: (2267) 02360> Length= 6576.hrs: WetHrs= 328: DryHrs= 6248: PTOT= 527.00}

02181> # Date 2021/12/141 02361> Maximm average rainfall intensities over

02182> # Modeller 8] 02362> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02183> # Company .F. sabourin and Associates 02363> 22.60  11.90 8.43 5.42 2.92 1.79 1.19 .89 1.15  mm/hr
02184> # License # | 2sasas 02364> . . . . . . . 42.90  82.6 m

02185> 02365> 19940629 19940629 19940627 19940625 19940625 19940625 19940626 19940626 19940628 date

02186> 02366> Number of rainfall events per follosing interevent time

02187> # Ottawa International Airport (1967 - 2003) 02367> hr 2 hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02188> 02368> L 110 37 32 23

02185>  + READ AES DATA 02369> Number of events with at least the following ducat sons

02190> [Filename = 6106000.123 1 02370> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02191> 1992.0101+ 1992.1230) 02371> 130 70 46 12 0 0 0 o

02192> Lengt 60.hrs: Wetdrs= 550: DryHrs= 8210: PTOT= 730.20) 02372> R0094:C0000:

02193> Maxinum average rainfall intensities over 02373> COMPUTE APT

02192> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 02374> IRETini= 20.00: APTKdy= 9000: APTkdt= .9956)

02195> 31.50  18.00  13.30 7.22 4.14 2.26 1.51 1.51 1.02  mm/hr 02375> {(APImax= 97.84: APIavg= 19.15: APIm: .02}

02196> 31.50  36.00  39.90  43.30  49.70  54.20  54.20  72.60  73.60  mm 02376>

02197> 19920804 19920804 13920804 19920804 19920717 19820718 19920718 19920719 19920720 date 02377> ¢ Pre Development Condition - Using NASHHYD and CN

02198> Nomber of rainfall events per following interevent tine 02378>

02199> 1hr 2hrs  3hrs 6 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 02379> RO094: : 2 -_hi: ~Durens
02200> 221 171 154 e 95 69 52 s 36 02380> CONTINUOUS NASHYD  15.0 Ol:EastPre 39.35 179 1994.0627_1 105.31 000
02201> Number of events with at least the following durations 02381> [oN= 65. Tp= 1.47]

02202> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 02382> [TaREC= 6.00: SMIN= 54.76: SMAX=365.23: SK= .025]

02203> 220 113 73 18 4 o 0 o o 02383> [InterEventTime= 12.00)

02204> 02384> RO094: : 2 -_hi: ~DuFens
02205> COMPUTE APT 02385> CONTINUOUS NASHYD  15.0 Ol:WestPre 39.85 173 1994.0627_1 103.78 000
02206> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956) 02386> [CN= 61.0: N= 3.00: Tp= 1.22]

02207> (APImax= 97.88: APIave 27: APImin= 1.07) 02387> [TaREC= 6.00: SMIN= 64.50: SMAX=430.0. .025]

02208> 02388> [InterEventTime= 12.00]

02209> # Pre Development Condition - Using NASHHYD and CN 02389> in-10: 2 -_hi: c.

02210> 02390> ADD HYD 15.0 02:WestPre 39.85 173 1994.0627_12:30 103.78 n/a .
02211> e _hh: .c. 02391> + 39.35 179 1994.0627_1 105.31 n/a .000
02212> CONTINUOUS WASHYD 190 01 Eastere 39.35 .519 1992.0717_19:30 137.55 .188 000 02392> 79.20 .349 1994.0627_1 104.54 n/a .000
02213> [cN= 65 -0 02393>

022145 (TanEes 6 00: Snine 53,76 aMAX=365.23: sKe .025] 02394> ¢ Pre Development Condition - Using NASHAYD and CN - No INFILTRATION

02215> [IntersventTime= 12.00] 02395>

02216> in-1D: e _hh: .c. 02396> : Tpeakbate. ~DuFens
02217> CONTINUOUS NASHYD  15.0 01:WestPre 39.85 .528 1992.0717_19:30 135.51 .186 000 02397> CONTINUOUS NASHYD  15.0 Ol:InfEastpre  39.35 696 1994.0627_1 204.63 .388 000
02218> fon= 3.00: Tp= 1.22] 02398> [CN=100.0: N= 3.00: Tp= 1.47]

02219> [TaREC= 6.00: SMIN= 64.50: SMAX=430.01: SK= .025) 02399> [TaREC= 6.00: SMI .39: SMAX= 9.24: K= .025]

02220> [IntersventTime= 12.00] 02400> [InterEventTime= 12.00]

02221> in-ID: e _hh: 02401> : TpeakDate_hh: .C.-—-DWFCms
02222> ADD HYD 15.0 02:WestPre 39.85 .528 1992.0717_19:30 135.51 02402> CONTINUOUS NASHYD  15.0 Ol:InfWestPre  39.85 769 1994.0627_12:00 204.63 .388 000
02223> +  15.0 0: 39.35 .519 1992.0717_1 137.55 . 02403> 00.0: N= 3.00 1.22)

02224> s 15.0 01:Pre 79.20  1.047 1992.0717_1 136.52 n/a ~000 02404> [TaREC= 6.00: SMI -025]

02225> 02405> [InterEventTime=

02226> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION 02406> Tpeakbate. .C.-—-DWFCms
02227> 02407> 00 BYD 39.85 769 1994.0627_12:00 204.63 n/a 000
02228> in-ID: e _hh: .c. 02408> 39.35 696 1994.0627_12:15 204.63 n/a .000
02229> CONTINUOUS NASHYD  15.0 Ol:InfEastPre  39.35  1.280 1992.0717_19:15 273.86 .375 000 02409> 79.20 1,455 1994.0627 12:00 204.63 n/a .000
02230> [CN=100.0 3.00: 02410>

02231> [TaREC= 6.00: SMIN= 1.39: SMAX= 9.24: SK= .025) 02411> # STORMS

02232> (InterEventTime= 12.00] 02412>

02233> e _hh: .c. 02413>  ** END OF RUN : 94

02234> CONTINUOUS WASHYD 190 01 InfWestPre  39.85  1.453 1992.0804_14:45 273.86 .375 000 02414>

02235> [CN=100.0: N= 3.00 2] 02415>

02236> (Tarme .00: Snine 5301 vk 9,201 se L0251 02416>

02237> (InterEventTime= 12.00) 02417>

02238> B e 1 02418>

02239> ADD HYD 19.0 0ziInfestere 3965 1453 1992.0804.1 273.86 02419>

02240> +  15.0 02:InfEastPre  39.35  1.280 1992.0717_1 273.86 . 02420>

02241> suw: 1570 01:Intree 79.20 2,699 1992.0717_1 273.86 n/a ~000 02421>  RUN#:COMMANDY

02242> 02422>

02243> # STORMS 02423> START

022445 02424> [TZERO = .00 hrs on 19950101]

02245>  ** END OF RUN : 92 02425> [METOUT= 2 (1=imperial, 2=metric output)]

02246> 02426> [NSTORM= O

02247> 02427> [NRUN = 0095 ]

02248> 02428>

02249> 02429> .02/Jan 2001 <BETA> / INPUT DATA FILE

02250> 02430> #

02251> 02431> [Caivan Stittsville West properties]

02252> 02432> 122671

02253>  RUN# : COMMAND¥ 02433> [2021/12/14]

02254> R0093:C0000: 02434> 8]

02255> START 02435> J.F. Sabourin and Associates

02256> (12ER0 .00 hrs on 19930101) 02436> # License & 2549237

02257> [METOU: 2 (i=imperial, 2=metric output)] 02437> #

02258> [NSTORM= 0 ] 02438>

02259> [NRUN = 0093 ] 02439> # Ottawa International Airport (1967 - 2003)

02260> 02440>

02261> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE 02441>  * READ AES DATA

02262> 02442> [Filename = 6106000.123 1

02263> & Project Name : [Caivan Stittsville West properties) 02443> [Start_dat 5.0101 te= 1995.1231]

02264> § Project Number: (2267 02444> (DT= 60.min: Length= 5112.hrs: WetHrs= 228: DryHrs= 4884: PTOT= 321.60)

02265> ¢ Date 12021/12/141 02445> Maximum average rainfall intensities over

02266> ¢ Modeller 98] 02446> 1hr 2hrs 3 hes 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02267> # Company .F. Sabourin and Associates 02447> 16.90  13.25  10.27 7.70 6.32 3.31 2.21 1.65 110 mm/hr
02268> ¥ License ¥ | 2basast 02448> . . . . . . . 79.41 79.40  mm

02269> 02449> 19950603 19950603 19950603 19950603 19950603 19950603 19950603 19950604 19950604 date
02270> 02450> Number of rainfall events per following interevent time

02271> # Ottawa International Airport (1967 - 2003) 02451> 1hr 2hrs 3 hes 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02272> RO093: 02452> 67 55 I 38 3s 24 22 18

02273>  + READ AES DATA 02453> Number of events with at least the following durations

022745 [Filename = 6106000.123 1 02454> 1hr 2hrs 3 hes 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02275> 19930101+ 1993.1231] 02455> 66 37 23 10 1 0 0 0

02276> Lengt 60.hrs: Wetdrs= 584: Drydrs= 8176: PTOT= 721.10) 02456>

02277> Maximum average rainfall intensities over 02457> COMPUTE APT

02278> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 02458> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956]

02279> 12.60 6.60 4.83 3.72 3.58 2.31 1.61 1.21 .81 mm/hr 02459> {APImax= 95.54: APlavg= 16.52: APImin= .49}

02280> 12,60  13.20  14.50  22.30  43.00  55.50  58.10  58.10  58.10  mm 02460>

02281> 19930703 19930703 19931127 19931128 19931128 19931128 19931128 19931128 19931129 date 02461> # Pre Development Condition - Using NASHHYD and CN

02282> Number of rainfall events per following interevent time 02462>

02283> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 02463> : TpeakDate_hh: .C.-—-DWFems
02284> 190 154 137 11 51 73 57 a8 31 02464> CONTINUOUS NASHYD  15.0 Dl:EastPre 39.35 640 1995.0603_ 93.16 .290 -000
02285> Number of events with at least the following durations 02465> [oN= 65. 3.00: Tp= 1.47]

02286> 1hr 2hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs 02466> [TanEen 6.0b: Snine 55,76 SWAX=365.23: Ske .025]

02287> 189 110 66 27 7 2 0 0 o 02467> [InterEventTime= 12.00]

02288> R0093:C0000: 02468> : TpeakDate_hh: .C.-—-DWFems
02289> COMPUTE APT 02469> CONTINUOUS NASHYD  15.0 660 1995.0603_ 91.61 .285 -000
02290> [APIini= 50.00: APTkdy= .9000: APIkdt= .3956] 02470> [CN= 61.0: N= 3.00: T

02291> 66.42: APTave 01: APImi: .11} 02471> [TaREC= 6.00: SM

02292> 02472> [InterEventTime= 12.00]

02293> ¢ Pre Development Condition - Using NASHAYD and CN 02473> : TpeakDate_hh: <

02291> 02474> ADD HYD 15.0 02:WestPre 39.85 660 1995.0603_ 9:30  91.61 n/a -000
02295> RO093: 2 1 .c. 02475> + 39.35 640 1995.0603_ 93.16 n/a .000
02296> CONTINUOUS WASHYD 190 01 EastPre 39.35 194 1993.1128_ 94.79 .131 000 02476> 79.20  1.290 1995.0603_ 9:30 92.38 n/a .000
02297> [cN= 65.0: -0 02477>

02298> [TanEes 6 00: Snine 55,78 WAX=365.23: SKe .025] 02478> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

02299> [IntersventTime= 12.00] 02479>

02300> RO093: : e _hh: .c. 02480> : TpeakDate_hh: .C.-—-DWFems
02301> CONTINUOUS NASHYD 15.0 01:ieatere 39.85 .188 1993.1128_ 92.42 .128 000 02481> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35 898 1995.0603_ 9:30 158.70 .493 .000
02302> [CN= 61.0: N= 3.00: Tp= 1.22] 02482> [CN=100.0: N= 3.00: Tp= 1.47]

02303> (Taae’ 8.00: Snine 6450} aWAx=130.01: sKe L0251 02483> [TaREC= 6.00: SMI .39: SMAX= 9 -025]

02304> [IntersventTime= 12.00] 02484> [InterEventTime= 12.00]

02305> RO093: : 2 ! .c. 02485> : TpeakDate_hh: .C.-—-DWFems
02306> ADD HYD 15.0 02:WestPre 39.85 .188 1993.1128_ 92.42 n/a 000 02486> CONTINUOUS NASHYD  15.0 O1:InfWestPre  39.85 988 1995.0603_ 9:15 158.70 .493 .000
02307> +  15.0 0 39.35 194 1993.1128_ 94.79 n/a +000 02487> N= 3.00 1.22]

02308> s 15.0 01:Pre 79.20 380 1993.1128_ 93.60 n/a -000 02488> [TaREC= 6.00: SMI .025]

02309> 02489> [InterEventTime=

02310>  Pre Development Condition - Using NASHHYD and CN - No INFILTRATION 02490> Tpeakbate. .C.-—-DiFems
02311> 02491> ADD HYD 39.85 988 1995.0603_ 9:15 158.70 n/a 000
02312> R0093:C0000° in-1D: e = .c. 02492> 39.35 898 1995.0603_ 9:30 158.70 n/a .000
02313> CONTINUOUS WASHYD 19.0 01:InfEastere 3939 .58 1993.1128_ 235.03 .326 02493> 79.20  1.879 1995.0603_ 9:30 158.70 n/a .000
02314> [oN=1 3.00: Tp: 7] 0245,

02315> (Tarme 8.00: Snne 5301 k= 9,201 ske 0251 02495> # STORMS

02316> (InterEventTime= 12.00) 02496>

02317> RO093: = _hh: .c. 02497>  ** END OF RUN : 95

02318> CONTINUOUS WASHYD 190 01 InfWestPre  39.85 485 1993.1128_ 8:15 235.03 .326 000 02498>

02319> [CN=100.0: N= 3.00 2] 02499>

02320> (Tame 8.00: Snne 5301 vk 9,201 se L0251 02500>

02321> (InterEventTime= 12.00) 02501>

02322> RO093: : e ! 02502>

02323> ADD HYD 19.0 0z Infeatere 39,69 .85 1993.1128_ n/a 00 02503>

02324> +  15.0 02:InfEastPre  39.35 .58 1993.1128_ n/ +000 0250.

02325> s 1570 01:1ntree 79.20 941 1993.1128_ n/a ~000 02505>  RUN#:COMMAND

02326> 02506>

02327> ¢ STORMS 02507>

02328> 02508> -00 hrs on 19960101]

02329>  ** END OF RUN : 93 02509> 2 (l=imperial, 2=metric output)]

02330> 02510> 0

02331> 02511> 0096 ]

02332> 02512> #

02333> 02513> # .02/Jan 2001 <BETA> / INPUT DATA FILE

02331> 02514> #

02335> 02515> # Project Name : [Caivan Stittsville West properties]

02336> 02516> # Project Number: [2267]

02337>  RUN¥: COMMAND¥ 02517> # Date [2021/12/14]

02338> R0094:C0000: 02518> # Modeller 8]

02339> START 02519> # Company J.F. Sabourin and Associates

02340> [TZERO = .00 hrs on 19940101] 02520> # License # 2549237
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02521>
02522>
02523>
025245
02525>
02526>
02527>
02528>
02529>
02530>
02531>
02532>
02533>
02532>
02535>
02536>
02537>
02538>
02539>
02540>
02541>
02542>
02543>
025415
02545>
02546>
02547>
02548>
02549>
02550>
02551>
02552>
02553>
02552>
02555>
02556>
02557>
02558>
02559>
02560>
02561>
02562>
02563>
02564>
02565>
02566>
02567>
02568>
02569>
02570>
02571>
02572>
02573>
02574>
02575>
02576>
02577>
02578>
02579>
02580>
02581>
02582>
02583>
02584>
02585>
02586>
02587>
02588>
02589>
02590>
02591>
02592>
02593>
02594>
02595>
02596>
02597>
02598>
02599>
02600>
02601>
02602>
02603>
02604>
02605>
02606>
02607>
02608>
02609>
02610>
02611>
02612>
02613>
02614>
02615>
02616>
02617>
02618>
02619>
02620>
02621>
02622>

02700>

# Ottawa International Airport (1967 - 2003

*" READ AES DATA
6106000.123 1
19960101 1996.1230]
engt! 2.hrs: Wetiirs= 387: Dryiirs= 6165: PTOT= 512.20
Moximun average cainfall intensities over
1 hr hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs
18.50  13.55 9.03 5.42 2.93 1.84 1.32 1.02 .70 mm/hr

. . . . . . . 49.00  50.30  mm
19960731 19960731 19960731 19960731 19960731 19961109 19961109 19961109 19961109 date
Nomber of rainfall events per following interevent tine

hr 2 hrs 3 hr 6 12 hrs 24 b 36 hrs 48 hrs 72 hrs
132 104 5 " 59 a3 36 31 24
Number of events with at least the following durations
1hr I = hrs hrs 36 hrs 48 hrs 72 hrs
131 72 50 19 o o o
COMPUTE APT
[APIini= 50.00: APTkdy= .9000: APTkdt= .9956
(APInax= 63.22: APlav: 39: APImi: 71

# Pre Development Condition - Using NASHHYD and CN

.154 1996.0731_1

CONTINUOUS WASHYD 190 01 Eastere 39.35
[cN= 65, .0

(Tankes 6. 00: Sine 54,75 SWAX=365.23: sKk= 025

[InterEventTime= 12.00]

B e _hh: .c.

CONTINUOUS NASHYD  15.0 01:WestPre 39.85 157 1996.0731_16:30  72.91 .142
fon= 3.00: Tp:

[1aREC= 6.00 64.50: SMA)

suIn:
[InterEventTime= 12.00]

30.01: sK= .025]

15.0 02:Westere 39.85 .157 1996.0731_16:30  72.9

ADD HYD
+  15.0 0: 39.35 .154 1996.0731_1 74,44
s 15.0 01:Pre 79.20 0307 1896.0731_16:45  73.67 n/a ~000

# Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

in-ID: 2 _hh: c
CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35 751 1996.0731_16:30 172.97 .338
[CN=100.0 3.00: 1.47)

[TaREC= 6.00 1.39: sum

suIn:
(InterEventTime= 12.00]

9.24: sKk= .025]

2 _hh: c
CONTINUOUS NASHYD 872 1996.0731_16:15 172.97 .338
[CN=100.0: N= 3.00
(Tame 8.00: Snine 3.30% ook 9.2: ske 025
(InterEventTime= 12.00]

150 01 InfiestPre  39.85
2]

Infestpre 39,85 .872 1996.0731_1

ADD HYD 15.0 0 172.97
+  15.0 02:InfEastPre  39.35 751 1996.0731_1 172.97
suw: 1570 01:Intres 79.20  1.606 1996.0731_1 172.97 n/a ~000
# STORMS
** END OF RUN : 96
UN# : COMMAND#
R0097:C0000:
START
[TZERO .00 hrs on 19970101]
[METOU: 2 (i=imperial, 2=metric output)
[NSTORM
[NRUN = 0097 ]
¥ SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE
# Project Name : [Caivan Stittsville West properties
¥ Project Number: (2267)
¢ Dpate 12021/12/141
¢ Modeller 98]
¢ Company .F. Sabourin and Associates
¥ License # | 2sasast
# Ottawa International Airport (1967 - 2003
RO097:
*  READ AES DATA
[Filename = 6106000.123
19970101+ 1997.1231]
Lengt 0.hrs: Wetdrs= 379: Drydrs= 7661: PTOT= 433.20)
Maximum average rainfall intensities over
hr hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs
12.50 7.60 5.67 4.43 2.91 1.68 1.12 .84 .63 mm/hr

. . . . . . . 40.40  45.30  mm
19970622 19970622 19970622 19970221 19970222 19970222 19970222 19970222 19970222 date
Number of rainfall events per following interevent time

2hrs 3 hrs 6 hrs 12 hrs 24 b 36 hrs 48 hrs 72 hrs
a8 43 30

Number of events with at least the following durations
1hr 3hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs
70 6 20 o o o o

1
R0097:C0000:
COMPUTE APT
(APIini= 50.00: APTkdy
{APImax= 50.00: APIav:

9000 APTkd!
66: APImi:

+9956)
27}

¥ Pre Development Condition - Using NASHHYD and CN

RO097: 2 _hh:
CONTINUOUS WASHYD 190 01 EastPre 39.35 .103 1997.0221 21:45  51.06 .118
[CN= 65.0: .0
(TanEes 6. 0b: Sine 59,761 SHAX=365.23: sK= 025
[IntersventTime= 12.00]
R0097 in-1D: 2 _hh: .c.
couzzuuous NASHYD  15.0 0l:WestPre 39.85 100 1997.0222_ 1:45  49.93 .115
fon= 3.00: Tp:

(Tamae’.00: Snine 64.50: v
[IntersventTime= 12.00]

30.01: sK= .025]

RO097: B 2 _hh: c.
ADD HYD 15.0 02:WestPre 39.85 .100 1997.0222_ 1:45  49.93 n/a

+  15.0 0 39.35 .103 1897.0221_2 51.06 n/a 000

s 15.0 01:Pre 79.20 .201 1897.0221 21:45  50.49 n/a 000

¢ Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

R0097:C0000°
CONTINUOUS NaSiYD
[oN=1 3.00
{famace600: 1.39: sum
[IntersventTime= 12.00]

: 2 _hh: c.
15.0 01:InfEastPre  39.35 .515 1997.0221_21:30 142.50 .329
: Tp= 1.47

9.24: sKk= .025]

R0097

2 _hh: c
courzuuous nasi 549 1997.0221_21:15 142.50 .329
[oN=1 3.00
{Famace6-00: 5o e 9,201 sk 025
[IntersventTime= 12.00]

190 01 InfiestPre  39.85
2]

RO097: : 2 !
ADD HYD 19.0 0z Infeatire 39,69 .549 1997.0221_2 142.50 n/a
+  15.0 02:InfEastPre  39.35 .515 1997.0221_2 142.50 n/a 000
s 1570 01:1ntree 79.20  1.064 1997.0221 2 142.50 n/a 000
+ STORMS
** END OF RUN : 97
RUN# : COMMANDY
-00 hrs on 19980101]
2 (i=imperial, 2=metric output)]
0
0098 ]
¥ SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE
¢ Project Name : [Caivan Stittsville West properties
¢ Project Number: (2267
¢ Date 12021/12/141
¢ Modeller 98]
¢ Company .F. Sabourin and Associates
¢ License ¥ | 2basa3t
¢ Ottawa International Airport (1967 - 2003
*  READ AES DATA
[Filename = 6106000.123
[Start_date= 1398.0101: 1998.1231
{DT= 60.min: Lengt! 88.hrs: Wethrs= 291: Dryhrs= 4797: PTOT= 440.30}
Maximum average rainfall intensities over
pis 6 hes 12 hra 24 hrs 96 hss 40 hes 72 hrs
15.50 8.90 7.60 4.00 2.54 1.82 27 .95 76 mm/hr
1380 1700 22080 2400 30190 436  4bs0  4sia0  sald0  mm

02701>
02702>
02703>
02704>
02705>
02706>
02707>
02708>
02709>
02710>
02711>
02712>
02713>
02714>
02715>
02716>
02717>
02718>
02719>
02720>
02721>
02722>
02723>
02724>
02725>
02726>
02727>
02728>
02729>
02730>
02731>
02732>
02733>
02734>
02735>
02736>
02737>
02738>
02739>
02740>
02741>
02742>
02743>
02744>

02880>

19980716 19980627 19980927 19980927 19980927 19980927 19980928 19980928 19980615 date
Nurber of rainfall events per following interevent time
1

hr 2 hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

126 1 2 37 32 21
Number of events with at least the following durations

1hr h 3hrs 6 hrs 12 hrs rs 36 hrs 48 hrs 72 hrs

125 64 43 8 0 0 0

COMPUTE APT
[APIini= 50.00: APTkdy= .9000: APTkdt= .9956]
(APImax= 57.22: APlavg= 21.28: APImin= 1.69

# Pre Development Condition - Using NASHHYD and CN

: 2 -_hi: ~DuFens
CONTINUOUS NASHYD  15.0 Ol:EastPre 39.35 099 1998.0927_1 59.11 000
[oN= 65 Tp= 1.47]
[TaREC= 6.00: SMIN: 53076 Sue365.25: sk 029
[IntersventTime= 12
: 2 -_hi: ~DuFens
CONTINUOUS NASHYD  15.0 Ol:WestPre 39.85 .103 1998.0927_1 56.17 .132 000

3.00: Tp= 1.22]
64.50: SMAX=430.0:

[1aREC= 6.00: SMT 0251
[InterEventTime= 12.00]
ADD HYD 15.0 02:Westpre 39.85 .103 1998.0927_15:00  58.17 n/a
+ 39.35 1099 1998.0927_1 59.11 n/a 000
79.20 -202 1998.0927_1 58.64 n/a 000

¢ Pre Development Condition - Using NASHAYD and CN - No INFILTRATION

2 -} -DuECns
500 1998.0927_ 000

CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35
00.0: N= 3.00: Tp= 1.47]

[TaREC= 6.00: SMI .39: SMAX= 9.2
[InterEventTime= 12.00)

N=

sK= .025]

~DuFens
000

2 -_hi: c
CONTINUOUS NASHYD 15 o 01 Infiestrze 3969 547 1998.0627_ 1:45 142.49
00.0 3.00

[CN=100.0: N-
Tame 8.00; Sune 539 avke .025
[IntersventTime= 12.00]
i 2 -} .C.-—-DWFcms
ADD HYD 39.85 547 1998.0627_ 142.45 n/a 000
39.35 500 1998.0927_ 142.45 n/a .000
79.20  1.038 1998.0927_ 142.45 n/a -000
# STORMS
*% END OF RUN : 98
RUN#: COMMANDY
START
[TZERO -00 hrs on 19990101]
[METOUT= 2 (1=imperial, 2=metric output)
[NSTORM= O
[NRUN = 0099 ]
¥ SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE
[Caivan Stittsville West properties]
122671
[2021/12/14]
8]
J.F. Sabourin and Associates
¢ License ¥ 2549237
# Ottawa International Airport (1967 - 2003
*+  READ AES DATA
[Filename = 6106000.123
[Start_dat 9.0101 te= 1999.1231]
{DT= 60.min: Length= 4440.hrs: WetHrs= 247: DryHrs= 4193: PTOT= 424.40)
Maximum average rainfall intensities over
1 hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs
17.50  10.10 9.03 6.57 3.31 1.65 1.45 1.22 .97 mm/hr

. . . . . . . 56.60  69.50
19990717 19990717 19990906 19990906 19990906 19990906 19990907 19930908 13990908 date
Number of rainfall events per following interevent time

hes o3 G hra Znzs 2ihrs 36 hex 49 hra 02 e
o 80 70 63 56 28 18
Number of events with at least the following durations
1hr r r: 2 hrs 24 hrs 36 hrs 48 hrs 72 hrs
101 57 31 10 0 0 0 0
COMPUTE APT
[APIini= 50.00: APTkdy= .9000: APTkdt= .9956]
{APImax= 69.51: APlavg= 23.97: APImin= 1.93
# Pre Development Condition - Using NASHHYD and CN
Tpeakbate. .C.-—-DWFCms
CONTINUOUS NASHYD 39.35 160 1999.0906_1 66.40 .156 000
[oN= 65 3.0
[TanEen 6.00: SwiNe 54,751 SWAK=365.23: sKe 025
[InterEventTime= 12.00]
Tpeakbate. .C.-—-DWFems
CONTINUOUS NASHYD 39.85 152 1999.0906_1 65.46 .154 .000
3.0
[TaREC= 6.00: SMI -025]
[InterEventTime= 12.00]
: TpeakDate_hh: c.
ADD HYD. 15.0 02:WestPre 39.85 152 1999.0906_10:15  65.46 n/a 000
+ 39.35 160 1999.0906_10:30  66.40 n/a -000
79.20 312 1999.0906_1 65.93 n/a -000
# Pre Development Condition - Using NASHHYD and CN - No INFILTRATION
TpeakDate_hh: <
CONTINUOUS NASHYD  15.0 39.35 769 1999.0906_ 151.02 .356 .000
N=100 3.00: Tp= 1.47]
[TaREC= 6.00: SMI .39: SMAX= .025
[InterEventTime= 12.00]
: Tpeakbate. <
CONTINUOUS NASHYD  15.0 O1:InfWestPre  39.85 839 1999.0906_ 9:15 151.02 .356 .000
N= 3.00 1.22)
[TaREC= 6.00: SMI -025]
[InterEventTime= 12.00]
Tpeakbate. .C.-—-DWFcms
ADD HYD. 15.0 39.85 839 1999.0906_ 9:15 151.02 n/a .000
15.0 39.35 769 1999.0906_ 9:30 151.02 n/a .000
15.0 79.20  1.602 1999.0906_ 9:15 151.02 n/a -000
# STORMS
*% END OF RUN : 99
OMMAND#
R0100:C0000:
START
[TZERO -00 hrs on 20000101]
[METOUT= 2 (1=imperial, 2=metric output)
[NSTORM= O
[NRUN = 0100 ]
¥ .02/Jan 2001 <BETA> / INPUT DATA FILE
4 Project Name : [Caivan Stittsville West properties]
# Project Number: [2267]
# Dpate [2021/12/14]
# Modeller 8]
# Company J.F. Sabourin and Associates
# License # 2549237
4 Ottawa International Airport (1367 - 2003
RO100:
* READ AES DATA
[Filename = 6106000.123
Itert date= 2000.0101: End_date= 2000.1230
(DT= 60.min: Length= 5160.hrs: WetHrs= 401: DryHrs= 4759: PTOT= 535.90
Mt average. zainfall intensities over
1hr hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs
14.70 5.60 8.03 6.43 3.89 1.95 1.30 1.03 -84 mm/hr
. . . . . . . . 0.40
20000625 20000625 20000625 20000625 20000625 20000625 20000626 20000510 20000511 date
Number of rainfall events per folloving interevent time
B Znes o Shes o Ghes o d2hra 2nms 96 hes o 48 hgs 72 hos
Bt 125 110 86 61 30 23
sumber of events with at least the following durations
2 hrs 24 hrs 36 hrs 48 hrs 72 hrs
82 i 16 0 0 0 0
R0100:c0005

COMPUTE APT
[APTini= 50.00: APTkdy= .9000: APTkdt= .9956]
{APImax= 76.65: APlavg= 25.66: APImin= 5.70}

JFSAI nc
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C:.\ Tenp\ 202301- Pre_Dev- WB\ STI T- Pre_v01. 1- \B. sum

JFSAi nc

02881> # Pre Development Condition - Using NASHHYD and CN
02882>

02883> RO100: in-1D: e 3 ---DWFcms
02881> CONTINUOUS NASHYD  15.0 Ol:EastPre 39.35 +359 2000.0625_1 85.69 .160 -000
02885> [cN= 65.0: .00: Tp= 1.47]

02886> [TaREC= 6.00: SMIN= 54.78: SMAX=365.23: SK= .025

02887> [InterEventTime= 12.00]

02888> RO: in-1D: e ! ---DWFcms
02889> CONTINUOUS NASHYD  15.0 01:WestPre 39.85 .369 2000.0625_1. 84.05 .157 000
02890> (CN= 61.0: N= 3.00: Tp= 1.22]

02891> [TaREC= 6.00: - SMAX=430.01: SK= .025

02892> [IntersventTime= 12

02893> RO: e .C.---DWFCms
02891> ADD HYD 15.0 02:WestPre 39.85 +369 2000.0625_10:45  84.05 n/a -000
02895> +  15.0 02:EastPre 39.35 +359 2000.0625_11:00  85.69 n/a -000
02896> suM= 15,0 O1:Pre 79.20 .728 2000.0625_10:45  84.87 n/a 000
02897>

02898> # Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

02899>

02900> R0100:C0000° in-1D: e 1 ---DWFcms
02901> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35 +863 2000.0625_1: 192.84 .360 -000
029025 (CN=100.0: N= 3.00: Tp= 1.47]

02903> [TaREC= 6.00 9.24: .025]

02504> [InterEventTime=

02905> RO: : e 1 ---DWFCms
02906> CONTINUOUS NASHYD  15.0 O1:InfWestPre  39.85 +960 2000.0625_1; 192.84 .360 -000
02907> [CN=100.0: N= 3.00: Tp= 1.22]

02908> [TaREC= 6.00: SMIN= 1.39: SMAX= 9.24: .025

029095 [InterEventTime= 12.00

02910> RO: in-1D: e 1 .C.---DuFCms
02911> ADD HYD 15.0 02:InfWestPre  39.85 960 2000.0625_1. 192.84 n/a -000
02912> +  15.0 02:InfEastPre  39.35 .863 2000.0625_1. 192.84 n/a -000
02913> SuM= 15,0 01:InfPre 79.20  1.820 2000.0625_1 192.84 n/a -000
029125

02915> # STORMS

02916>

02917>  ** END OF RUN : 101

02918>

029195

02920>

02921>

02922>

02923>

029245

02925>

02926>

02927>

02928> .00 hrs on 20020101]

02929> 2 (i=imperial, 2=metric output)

02930> [NSTORM= O

02931> [NRUN = 0102 ]

02932>

02933> # SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

02932>

02935> § Project Name : [Caivan Stittsville West properties)

02936> § Project Number: (2267)

02937> # Date [2021/12/14]

02938> # Modeller 98]

02933> # Company J.F. Sabourin and Associates

02940> # License ¥ 2549237

02341>

02425

02943> § Ottawa International Airport (1967 - 2003

02944> RO:

02945>  + READ AES DATA

02546> [Filename = 6106000.123

02347> [Start_date= 2002.0101: End_date= 2002.1231

02948> (DT= 60.min: Length= 5088.hrs: WetHrs= 304: DryHrs= 4784: PTOT= 551.50

029495 Maxinum average rainfall intensities over

02950> - hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

02951> 45.00  26.75  18.40 5.48 4.74 2.48 2.08 1.56 1.04  mn/hr
02952> . . . . . . . 74.90  74.90 mm

02953> 20020627 20020627 20020627 20020627 20020627 20020627 20020627 20020628 20020629 date

02954> Number of rainfall events per following interevent time

02955> 2hrs  3hrs  6hrs 12 b 24 hrs 36 hrs 48 hrs 72 hrs

02956> 100 B 56 a1 a1 36 34 25

02957> Number of events with at least the following durations

02958> 1nr 3 hr . hrs 36 hrs 48 hrs 72 hrs

02959 101 59 33 13 o o 0

02960> R0102:C0000:

0296 COMPUTE APT

02962> [APIini= 50.00: APTkdy= .9000: APTkdt= .9956

02963> {APImax=114.06: APlavg= 26.37: APImin= 4.40)

02964

02965> ¢ Pre Development Condition - Using NASHAYD and CN

02966>

02967> RO102: in-ID: e ) ---DFCms
02968> CONTINUOUS NASHYD  15.0 0l:EastPre 39.35 783 2002.0627_1 159.97 .290 000
02969> [cN= 65, 3.00: Tp= 1.47]

02970> [TaREC= 6.00: SMIN= 54.78: SMAX=365.23: SK= .025

02971> [IntersventTime= 12.00

02972> RO: in-1D: e _hh: .C.-—-DiFCms
02973> CONTINUOUS NASHYD  15.0 0l:WestPre 39.85 844 2002.0627_15:00 158.24 .287 000
029745 [cN= 61, 3.00: Tp:

02975> [TaREC= 6.00: SMIN= 64.50: SMAX=430.01: SK= .025

02976> [InterEventTime= 12.00

02977> RO: in-1D: = ) .C.---DiFCms
02978> ADD HYD 15.0 02:WestPre 39.85 .844 2002.0627_15:00 158.24 n/a -000
02979> +  15.0 02:EastPre 39.35 783 2002.0627_15:15 159.97 n/a 000
02980> s 15.0 01:Pre 79.20 1,625 2002.0627_15:00 159.10 n/a .000
02981>

02982> ¢ Pre Development Condition - Using NASHHYD and CN - No INFILTRATION

02983

02984> R0102:C0000° : e 1 .C.---DuFCms
02985> CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35  1.819 2002.0627_1 496 000
02986> [CN=100., 3.00: Tp= 1.47)

02387> [TaREC= 6.00: = 1.39: SMAX= 9.24: Sk= .025

02988> [IntersventTime= 12.00

02985> RO: : e ! ---DWFcms
02990> CONTINUOUS NASHYD  15.0 O1:InfWestPre  39.85  2.169 2002.0627_14:45 273.41 .496 000
02991> [CN=100., 3.00: Tp= 1.22]

02992> [TaREC= 6.00: SMIN= 1.39: SMAX= 9.2d: SK= .025

02993> [InterEventTime= 12.00

02994> RO: : e _hh: .C.---DuFcms
02995> ADD HYD 15.0 02:InfWestPre  39.85  2.169 2002.0627_14:45 273.41 n/a 000
02996> +  15.0 02:InfEastPre  39.35  1.819 2002.0627 1 273.41 n/a .000
02997> s 15.0 01:InfPre 79.20  3.861 2002.0627_1 273.41 n/a .000
02998>

02999> ¢ STORMS

03000>

03001>  ** END OF RUN : 102

03002>

03003>

03004>

03005>

03006>

03007>

03008>

03009>  RUN¥ : COMMAND¥

03010> R0103:C0000:

03011> START

03012> [TZERO = .00 hrs on 20030101

03013> [METOUT= 2 (1=imperial, 2=metric output)

03014> [NSTORM= O

03015> [NRUN = 0103 ]

03016>

03017> ¢ SWMHYMO Ver:5.02/Jan 2001 <BETA> / INPUT DATA FILE

03018>

03018> ¢ Project Name : [Caivan Stittsville West properties]

03020> ¢ Project Number: [2267

03021> ¢ Date [2021/12/14]

03022> ¢ Modeller 98]

03023> ¢ Company J.F. Sabourin and Associates

03024> ¢ License ¥ 2549237

03025>

03026>

03027> ¢ Ottawa International Airport (1967 - 2003

03028> RO103:

03025>  + READ AES DATA

03030> [Filename = 6106000.123

03031> [Start_date= 2003.0101: End_date= 2003.1231]

03032> (DT= 60.min: Length= 4440.hrs: WetHrs= 406: DryHrs= 4034: PTOT= 554.60)

03033> Maximum average rainfall intensities over

03034> - hrs 3 hrs 6 hrs 12 hrs 24 hrs 36 hrs 48 hrs 72 hrs

03035> 15.10  10.00 7.13 4.28 3.18 1.86 1.25 .94 81 mm/hr
03036> . . . . . . . 45.10  58.30  mm

03037> 20030711 20030711 20030711 20030711 20031021 20031015 20030525 20030526 20030527 date

03038> Number of rainfall events per following interevent time

03039> 2hrs 3 hrs  6hrs 12 b 24 hrs 36 hrs 48 hrs 72 hrs

03040> 145 127 109 86 64 38 25 15

03041> Number of events with at least the following durations

03042> 1nr 3 hrs = hrs 36 hrs 48 hrs 72 hrs

03043 14 80 3 13 o 0 0

03044> R0103:C0000:

03045 COMPUTE APT

03046> [APTini +9956)

03047> (APImax 4.70)

03048>

03049> ¢ Pre Development Condition - Using NASHAYD and CN

03050>

03051> RO103: in-1D: e ! .C.---DiFcms
03052> CONTINUOUS NASHYD  15.0 Ol:EastPre 39.35 .235 2003.0711_1 111.68 .201 000
03053> [on= 65 = 3.00: Tp= 1.47]

03054> [TaREC= 6.00: SMIN= 54.78 -025]

03055 [IntersventTime= 12.00

03056> RO103: : e ! .C.---DiFcms
03057> CONTINUOUS NASHYD  15.0 Ol:WestPre 39.85 .244 2003.0711_17:45 109.00 .197 000
03058> [CN= 61.0: N= 3.00: Tp= 1.22]

03059> [TaREC= 6.00: SMIN= 64.50

03060> [InterEventTime= 12.00

03061>
03062>
03063>
03064>
03065>
03066>
03067>
03068>
03069>
03070>
03071>
03072>
03073>
03074>
03075>
03076>
03077>
03078>
03079>
03080>
03081>
03082>
03083>
03084>
03085>
03086>
03087>
03088>
03089>
03090>
03091>
03092>
03093>
03094>
03095>
03096>
03097>
03098>
03099>
03100>
03101>
03102>
03103>
03104>
03105>
03106>
03107>
03108>
03109>
03110>
03111>
03112>
03113>
03114>
03115>
03116>
03117>
03118>
03119>
03120>
03121>
03122>
03123>
03124>
03125>
03126>
03127>
03128>
03129>
03130>
03131>
03132>
03133>
03134>
03135>
03136>
03137>
03138>
03139>
03140>
03141>
03142>

RO103: in-1D: = _hi: c.
ADD HYD 15.0 02:WestPre 39.85 .244 2003.0711_17 109.00 n/a .00
+  15.0 02:EastPre 39.35 .235 2003.0711_18 111.68 n/a -000
suw: 15.0 01:Pre 79.20 476 2003.0711_17 110.33 n/a .000
¢ Pre Development Condition - Using NASHAYD and CN - No INFILTRATION
R0103:C0000° in-1D: e _hi: .C.-—-DWFcms
CONTINUOUS NASHYD  15.0 O1:InfEastPre  39.35 778 2003.0711_17:45 231.08 .417 000
[CN=100.0: N= 3.00 1.47)
[TaREC= 6.00: = 1.39: SMAX= 9.24: SK= .025
[IntersventTime= 12.00]
RO103: i 3 -} .C.---DWFcms
CONTINUOUS NASHYD  15.0 O1:InfWestPre  39.85 903 2003.0711_17 231.08 .417 000
[CN=100.0: N= 3.00: Tp= 1.22]
[TaREC= 6.00: SMIN= 1.39: SMAX= 9.2d: SK= .025
[InterEventTime= 12.00]
RO103: in-1D: e -_hi: c.
ADD HYD 15.0 02:InfWestPre  39.85 903 2003.0711_17:30 231.08 n/a 00
15.0 02:InfEastPre  39.35 778 2003.0711_17 231.08 n/a 000
15.0 01:InfPre 79.20 1,663 2003.0711 17:45 231.08 n/a 000
# STORMS
RO103:
FINISH

WARNINGS / ERRORS / NOTES

00002 READ AES DATA
WARNING: Requested start date is less than start date

Missing rainfall increments were set to 0.

WARNING: Missing rainfall increments were set to

WARNING: Missing rainfall increments were set to
WARNING: Missing rainfall increments were set to
WARNING: Missing rainfall increments were set to 0.

Missing rainfall increments were set to
WARNING: Missing rainfall increments were set to
Missing rainfall increments were set to
Missing rainfall increments were set to
WARNING: Missing rainfall increments were set to
WARNING: Missing rainfall increments were set to
WARNING: Missing rainfall increments were set to 0.

WARNING: Missing rainfall increments were set to 0.
Missing rainfall increments were set to 0.
Missing rainfall increments were set to 0.
WARNING: Missing rainfall increments were set to 0.
WARNING: Missing rainfall increments were set to 0.

WARNING: Requested start date is less than start date
WARNING: Missing rainfall increments were set to 0.

WARNING: Missing rainfall increments were set to 0.
WARNING: Requested start date is less than start date
WARNING: Missing rainfall increments were set to 0.
WARNING: Requested start date is less than start date
WARNING: Specified end date is beyond the end date in
WARNING: Missing rainfall increments were set to 0.
Simulation ended on 2023-01-25 at 12:51:51

in file.

in file.

in file.

in file.

in file.

in file.

in file.

in file.

in file.
file.
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Table B3 - Pre Development Water Budget

Precipitation Evaporation Infiltration Runoff
(mm) (mm) (%) (mm) (%) (mm)
1967 386.9 213.7 55% 87.7 23% 85.5 22%
1968 592.8 356.7 60% 127.2 21% 108.9 18%
1969 569.8 359.1 63% 121.0 21% 89.7 16%
1970 558.9 358.6 64% 111.3 20% 89.0 16%
1971 522.1 361.4 69% 92.4 18% 68.3 13%
1972 784.3 441.3 56% 152.7 19% 190.3 24%
1973 744.9 435.8 59% 168.0 23% 141.1 19%
1974 386.2 281.2 73% 62.6 16% 42.4 11%
1975 535.5 338.7 63% 107.8 20% 89.0 17%
1976 492.4 348.6 71% 84.3 17% 59.5 12%
1977 677.6 430.6 64% 137.5 20% 109.5 16%
1978 638.8 408.5 64% 143.5 22% 86.9 14%
1979 866.5 466.3 54% 203.8 24% 196.4 23%
1980 622 411.9 66% 122.4 20% 87.8 14%
1981 936.4 536.6 57% 175.3 19% 224.5 24%
1982 596.1 407.7 68% 114.8 19% 73.6 12%
1983 587.3 412.8 70% 97.3 17% 77.3 13%
1984 459.4 280.8 61% 96.2 21% 82.4 18%
1985 559.9 341.9 61% 133.5 24% 84.5 15%
1986 849.4 500.1 59% 163.6 19% 185.8 22%
1987 639.9 441.6 69% 107.0 17% 91.3 14%
1988 643.2 418.5 65% 119.0 18% 105.8 16%
1989 522.5 356.7 68% 100.2 19% 65.6 13%
1990 727.8 462.7 64% 137.8 19% 127.3 17%
1991 555.8 398.5 72% 91.5 16% 65.8 12%
1992 730.2 456.3 62% 137.3 19% 136.5 19%
1993 721.1 486.1 67% 141.4 20% 93.6 13%
1994 527 3224 61% 100.1 19% 104.5 20%
1995 321.6 162.9 51% 66.3 21% 92.4 29%
1996 512.2 339.2 66% 99.3 19% 73.7 14%
1997 433.2 290.7 67% 92.0 21% 50.5 12%
1998 440.3 297.8 68% 83.9 19% 58.6 13%
1999 424 .4 273.4 64% 85.1 20% 65.9 16%
2000 535.9 343.1 64% 108.0 20% 84.9 16%
2002 551.5 278.1 50% 114.3 21% 159.1 29%
2003 554.6 323.5 58% 120.8 22% 110.3 20%
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The record of site-specific information associated with RVCA’s regulatory
approval process since 2006 was checked. It was found that no site-specific work affects
the flood risk lines.

Drawings FL-1 and FL-2 in Appendix F depict the delineated floodplain and areas
of shallow flooding.

7.2 Areas of Shallow Flooding

At a few places (Drawing FL-1), it is expected that flood water would go
overbank from the channel and identifiable floodplain into the adjacent areas. However,
there is considerable uncertainty as to how this would manifest itself and which area
would actually be inundated by overbank water under the regulatory flood event. Many
factors appear to be in the play: stream hydraulics, volume of flood water, volume of
channel and floodplain storage, flood water escaping the stream as spills, amount of flood
water available for spilling, local (micro) topography, shallow (sheet) flow with wet/dry
fronts, rain water collected in depressions and puddles, soil and vegetation characteristics,
etc. etc., and their interaction with each other. Needless to say, this is a very complex

phenomenon and does not lend itself to engineering computation. While we can visualize

the existence of areas of shallow flooding and can tentatively identify their probable
extent, we cannot calculate with any degree of accuracy relevant parameters such as flood
elevation, water depth or velocity. We tentatively call them areas of shallow ﬂooding“.
Such areas of shallow flooding are prone to a lesser (lesser than identifiable floodplains)
albeit unspecified degree of flood risk. Even though flood risk parameters cannot be
estimated, the areas of shallow flooding are nonetheless hazardous to a certain extent. As

such they fall —in our judgment — within the broad category of hazardous lands as defined

""Our concept of areas of shallow flooding is somewhat akin to that adopted by Credit Valley
Conservation. A recent document (CVC 2010; Section 5.4.3) reads: “Floodplain Spill Areas — There are
several areas within the CVC’s jurisdiction where floodplain spills occur. Spill areas are portions of the
floodplain where hydraulic modeling and mapping of the riverine flood hazard indicates that flood waters
are not physically contained within the valleyland and may or may not exit the watershed or subwatershed
into surrounding lands. It is important to note that floodplain spill areas do not include the flood fringe,
regardless of its characteristics such as flood flows and depths. Generally, the depth of flooding in spill
areas cannot be readily determined as the flood depths that occur depend on a number of factors such as
local and down-gradient topography, storage volume and the amount of spill flow that occurs. In addition,
spills typically occur during higher flow rates of the storm event where the volume and depth of flood
water is also dependent on the duration of the storm event.”
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File: PH4625 Caivan Communities
5993, 6030 and 6115 Flewellyn Road and 6070 Fernbank Road
Groundwater Levels

Table 1 - Groundwater Level Measurement Summary
Well ID BH1-21 | BH2-21 | BH3-21 |BH22A-21| BH24-21 | BH33-21| HA1-22 | BH1-22 | BH1A-22| BH2-22 | BH3-22 | BH3A-22| BH4-22 | BH5-22
Ground Surface Elevation (m asl) 104.29 107.19 108.41 102.98 103.07 104.7 106.78 107.31 107.31 103.58 102.25 102.25 105.71 105.7

Groundwater (GW) Measurements

GW Level (m bgs) 1.22 0.82 0.89 2.49 0.67 1.84 Lo

11-Jan-22 . Wells Were Not Installed At This Time

GW Elevation (m asl) | 103.07 | 106.37 | 107.52 | 100.49 | 102.40 | 102.86
11-Oct-22 GW Level (m bgs) 1.12 1.16 0.90 2.61 0.60 2.12 0.31 1.33 1.44 1.52 0.84 0.81 3.62 1.62

- c -

GW Elevation (m asl) | 103.17 | 106.03 107.52 | 100.37 | 102.47 | 102.59 | 106.48 | 105.99 | 105.87 | 102.06 101.42 101.44 | 102.10 | 104.09
28-Oct-22 GW Level (m bgs) 1.01 0.95 0.92 N/A 0.46 1.98 0.28 1.35 1.43 1.52 0.61 0.40 3.65 1.64

GW Elevation (m asl) | 103.28 | 106.25 107.49 N/A 102.61 | 102.72 | 106.51 | 105.97 | 105.88 | 102.06 101.64 | 101.85 102.07 104.06

.\ PATERSON
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5993, 6030 and 6115 Flewellyn Road and 6070 Fernbank Road

Slug Testing
Table 2 - Single Well Response Test Results Summary
Test Hole ID Screened Media Hydraulic Conductivity (m/sec)*

HA1-22 Brown Silty Sand w/ Trace Gravel 1.51E-05
BH1-22 Bedrock 1.53E-05

BH1A-22 Brown Silty Sand/Glacial Till Insufficient Water Volume to Conduct Test
BH2-22 Bedrock 8.99E-06
BH3-22 Bedrock 6.29E-05

BH3A-22 Brown Silty Sand/Glacial Till 4.48E-06
BH4-22 Bedrock 8.89E-07
BH5-22 Bedrock 1.52E-05
BH1-21 Bedrock 1.23E-04
BH2-21 Bedrock 3.99E-05
BH3-21 Bedrock 2.98E-06

BH22A-21 Bedrock 4.31E-07

BH24-21 Bedrock 6.19E-05

BH33-21 Bedrock 1.60E-04

*Average value from all tests conducted at each test logation

.‘ PATERSON
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Permeameter Testing

Table 3 - Overburden Field Saturated Hydraulic Conductivity Results and Estimated Infiltration Rates

Test Completed . ] . Unfactored
. Infiltration Testing . Kie . .
Adjacent to Borehole Elevation (m asl) Material (m/s)* Infiltration Rate
ID (mm/hr)**
BH1-21 103.90 Brown Silty Sand 2.10E-06 56
103.63 Brown Silty Sand 1.90E-06 56
BH2-21 106.95 Brown Silty Sand 6.40E-06 76
106.65 Brown Silty Sand 5.30E-07 39
BH7-21 106.74 Brown Silty Sand 1.10E-06 47
106.44 Brown Silty Sand 1.60E-06 52
BH11-21 104.68 Brown S?Ity Sand 2.70E-06 60
104.38 Brown Silty Sand 1.60E-06 52
BH15-21 102.70 Brown Silty Sand to Sandy.Silt 2.10E-07 31
102.48 Brown Silty Sand t6 SandySilt, | < 8.1E-09 <13
BH17-21 106.74 Brown Silty Sand'to Sandy Silt 5.90E-06 74
106.44 Brown SiltysSand to Sandy Silt 4)10E-06 67
BH22-21 102.58 Brown S?Ity Sand 1.10E-06 47
102.28 Browh,Silty/Sand 1.60E-06 52
BH23-21 102.33 Brown Silty. Clay w/ Sand 5.30E-07 39
101.70 Brown Silty Clay < 8.1E-09 <13
BH26-21 102.74 Brown Silty Clay w/ Sand 1.10E-07 26
102.44 Brown Silty Clay w/ Sand 1.10E-07 26
BH29-21 101.87 Browin Silty Sand to Sandy Silt 5.30E-07 39
104.57 Brown Silty Sand to Sandy Silt 2.70E-07 33
BH31-21 103.19 Brown Silty Sand to Sandy Silt 1.10E-06 47
102.89 Brown Silty Sand to Sandy Silt 1.35E-07 27
BH37-21 103.21 Brown Silty Sand to Sandy Silt 5.30E-06 72
102.91 Brown Silty Sand to Sandy Silt 5.90E-06 74

*Field hydrualic.conductivity (Kfs)
**The infiltration rates do not include a safety correction factor. Based on our testing results, a safety
correction factor can range between 2.5 to 2 3.5.
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Vertical Hydrualic Gradients

Table 4 - Horizontal Hydrualic Gradient Summary

Well 'A’ Well 'B'

Well ID GW Elevation (m asl) Well ID GW Elevation (m asl) Distance (m) Hydrualic Gradient (m/m)* Date

BH3-21 107.515 BH1-22 105.985 73 0.0208 October 11, 2022
BH3-21 107.515 BH1A-22 105.87 73 0.0224 October 11, 2022
BH3-21 107.515 BH5-22 104.085 131 0.0263 October 11, 2022
BH3-21 107.515 BH4-22 102.095 206 0.0263 October 11, 2022
BH1-22 105.985 BH2-21 106.03 197 -0.0002 October 11, 2022
BH1-22 105.985 BH1-21 103.17 442 0.0064 October 11, 2022
BH1-22 105.985 BH5-22 104.085 148 0.0128 October 11, 2022
BH1-22 105.985 BH2-22 102.06 447 0.0088 October 11, 2022
BH1A-22 105.87 BH2-21 106.03 197 -0.0008 October 11, 2022
BH1A-22 105.87 BH1-21 103.17 442 0.0061 October 11, 2022
BH1A-22 105.87 BH5-22 104.085 148 0.0120 October 11, 2022
BH1A-22 105.87 BH2-22 102706 447 0.0085 October 11, 2022
BH1A-22 105.87 BH3A-22 101.44 708 0.0063 October 11, 2022
BH2-21 106.03 BH1-21 103.17 296 0.0097 October 11, 2022
BH2-21 106.03 BH2-22 102.06 358 0.0111 October 11, 2022
BH5-22 104.085 BH4-22 1024095 137 0.0145 October 11, 2022
BH5-22 104.085 BH2-22 102.06 330 0.0061 October 11, 2022
BH2-22 102.06 BH3-22 101.415 397 0.0016 October 11, 2022
BH2-22 102.06 BH3A-22 101.44 397 0.0016 October 11, 2022
BH33-21 102.585 BH3-22 101415 485 0.0024 October 11, 2022
BH33-21 102.585 BH3A-22 101.44 485 0.0024 October 11, 2022
BH33-21 102.585 BH22A-21 100.37 549 0.0040 October 11, 2022
BH33-21 102.585 BH24-21 102.47 307 0.0004 October 11, 2022
BH3-22 101.415 BH22A-21 100.37 296 0.0035 October 11, 2022
BH3A-22 101.44 BH22A-21 100.37 296 0.0036 October 11, 2022
BH24-21 10247 BH22A-21 100.37 524 0.0040 October 11, 2022
BH4-22 102.095 BH3-22 101.415 584 0.0012 October 11, 2022
BH4-22 102.095 BH3A-22 101.44 584 0.0011 October 11, 2022
BH4-22 102.095 BH33-21 102.585 404 -0.0012 October 11, 2022

**Hydrualic Gradient =(GW Elevation Well 'A' - GW Elevation Well 'B') / Distance
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Caivan Communities

5993, 6030 and 6115 Flewellyn Road and 6070 Fernbank Road
Vertical Hydrualic Gradients

Table 5 - Vertical Hydrualic Gradient Summary

Well ‘A’ Well 'B'
Well ID |GW Elevation (m asl) | Well Depth (m)| Well ID | GW Elevation (m asl) | Well Depth (m)| Hydrualic Gradient (m/m)* Date
BH1-22 105.985 98.29 BH1A-22 105.87 105.69 -0.0155 October 11, 2022
BH3-22 101.415 93.13 BH3A-22 101.44 99.1 0.0042 October 11, 2022
BH1-22 105.965 98.29 BH1A-22 105.88 105.69 -0.0115 October 28, 2022
BH3-22 101.64 93.13 BH3A-22 101.85 99.1 0.0352 October 28, 2022

*Hydrualic Gradient = (GW Elevation Well 'A' - GW Elevation Well 'B') / (Well Depth Well 'A' - Well Depth Well 'B')

.‘ PATERSON
GROUP
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David Schaeffer Engineering Ltd.
120 lber Road, Suite 103

Stittsville, ON K2S 1E9

613-836-0856

dsel.ca

MEMORANDUM

DATE: June 9, 2022
TO: Christopher Rogers, P.Eng.
FROM: Kevin L. Murphy, P. Eng.

Caivan - Stittsville Lands (5993, 6070 & 6115 Flewellyn Road)
SUBJECT: New Urban Expansion Development — Terms of Reference (REVISED PER CITY
COMMENTS DATED MAY 6, 2022)

DSEL Job No. 21-1247
ATTACHMENTS:

Chris,

As per your request to Caivan at a pre-consultation meeting held (February 7/22), the following is a
proposed summary of Terms of Reference (TOR) to document the servicing strategy approach for
development of the above noted parcels of land located within Stittsville.

1.0 BACKGROUND

Fotenn Consultants Inc. (“Fotenn”) has previously circulated a January 27, 2022 outline for the development
of Concept Plans and processes related to the above noted subject lands. Caivan Communities (“Caivan”)
has ownership of land parcels that are currently located in the rural area and are designated to be brought
within the urban boundary through the new Official Plan process.

1.1 Study Area & Objectives

The subject lands are bound by Flewellyn Road to south, Shea Road to the east, an existing urban
subdivision development to the north (Stittsville South — Area 6) and an estate lot subdivision to the west.
The area is also bisected by the Faulkner Municipal Drain and a Hydro One power transmission corridor.

The main objective of the servicing review is to develop an overall servicing strategy for the Stittsville Lands
that will fulfill the requirements of municipal and provincial standards. The review will consider, evaluate
and assess the servicing needs of the development area as it relates to geotechnical considerations,
availability of service connections and stormwater management objectives. Several development
alternatives for road network layouts, parks and unit mixes will be analyzed and assessed with respect to
servicing strategies with a preferred overall servicing scheme identified.

The preferred internal servicing plan will be developed to meet regulatory requirements and will be free of
conflicts between the various infrastructure components (water, wastewater, storm and stormwater
infrastructure). The following sections present the anticipated scope of work to be completed:
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. Task 1 (Agreement on Terms of Reference),
. Task 2 (Internal Concept Plan Review Process (Input Evaluation)),
. Task 3 (Functional Servicing Report and Master Infrastructure Review).

2.0 WORK PLAN

Task 1: Agreement on Terms of Reference

Preparation and finalizing of the TOR for the proposed servicing assessment approach guiding the Concept
Plan development process. This draft TOR will be circulated to the City for review/comment on the proposed
scope and will form the basis of the future servicability review.

Task 2: Internal Concept Plan Review Process (Input Evaluation)

From an Overall Servicing perspective, this task will include a thorough consolidation of the documents
listed in Section 2.1, investigate and quantify residual capacities and servicing constraints while keeping in
mind the environmental constraints identified as part of the Task 2 process. The scope of work to complete
the Concept Plan Review Process will include the following components:

2.1 Review and Consolidate

As part of the Concept Plan Review Process, a review of background reports that are concerned with the
study area will be completed. The review will, at minimum, include the following reports and guidelines
being considered:

. City of Ottawa Sewer Design Guidelines (City of Ottawa, October 2012) & Technical Bulletins
(ISDTB-2014-01, PIEDTB-2016-01, ISTB-2018-01, ISTB-2018-04 & ISTB-2019-02)

. City of Ottawa Water Distribution Guidelines (City of Ottawa, July 2010) & Technical Bulletins
(ISD-2010-2, ISDTB-2014-2, ISTB-2018-02, & ISDTB-2021-03)

. Infrastructure Master Plan (City of Ottawa, 2013)

. Low Impact Development Technical Guidance Report, Implementation in Areas with Potential
Hydrogeological Constraints (Dillon Consulting and Aquafor Beech, February 2021)

. Stormwater Planning and Design Manual (Ministry of the Environment, March 2003)

. Amendment to the Engineer’s Report for the Faulkner Municipal Drain (Robinson, December
2020) & Addendum No. 1 (Robinson, March 2021)

. Stittsville South — Area 6, City of Ottawa, Master Servicing Report & Stormwater Management
Design Plan (Novatech/DSEL, December 2013)

. Stittsville South Subdivision, City of Ottawa — Detailed Servicing & Stormwater Management
Report (Novatech July 2016)

. Sanitary Pump Station Pre-Design Report, Stittsville South (Novatech, July 2015)

. Stittsville South Subdivision, City of Ottawa — Shea Road Sanitary Pump Station Design Brief
(Novatech, May 2016)

. Design Brief, Davidson Lands — OPA 76 Area 6a, Phase 1 (5993 Flewellyn Road) (IBI Group,
February 2018)

. Fernbank Community Design Plan, Master Servicing Study (Novatech, June 2009)

David Schaeffer Engineering Ltd. Page 2
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. Geotechnical Investigation, Proposed Residential Development 5993, 6070 & 6115 Flewellyn
Road — Ottawa (Paterson (PG5570-2) January 2022)
. Low Impact Development Stormwater Management Guidance Manual (Ministry of the

Environment, Conservation and Parks, Draft for Consultation — January 2022)
2.2 Hydrological Modelling

Based on a review of background reports and topographic information available, a hydrologic model will be
developed to estimate peak flows and hydrographs under for the various outlets from the Study Area. The
analysis will be conducted with SWMHYMO under the design storm types, return periods and hydrological
parameters described in the Ottawa Sewer Design Guidelines. The analysis will consider the drainage
features inventoried as part of the topographical survey (open ditch, culverts, etc.) as well as any drainage
divides. Surface flows will be calculated based on the existing flow patterns for the various outlets; drainage
ditches, culverts and storm sewers (if applicable).

2.3 Coordination and Liaise with Other Disciplines

The Concept Plan review process will discuss findings from other disciplines including geotechnical,
hydrogeology, water budget, hydrology, ecology (aquatic resources and natural areas), etc., which will
establish the existing environmental conditions. The coordination will ensure that the hydrologic analysis
considers natural environmental inventories and constraints. Where required, drawings prepared will note
existing conditions constraints and potential opportunities, which may impact storm and stormwater
servicing or other municipal infrastructure.

2.3.1 Coordinate and Liaise with Geotechnical Engineer
In consultation with the geotechnical engineer, DSEL will:

e Review specific grade raise restrictions to better understand the potential grading constraints
versus potential land use;

e Review the soil's characteristics to better understand whether they are conducive to infiltration
measures;

e Review the soil’s structural capabilities from a support/strength perspective;
¢ Review the areas of either recharge or discharge potential.
2.3.2 Coordinate with the Hydrogeologist

In consultation with the hydrogeologist, the existing conditions water budget analysis will be reviewed
to identify the zones conducive to infiliration measures or other low impact development (LID)
strategies. These measures could potentially be used to mitigate impacts on the water budget. As part
of this task, LIDAIso strategies will be reviewed, at a conceptual level, to determine their viability and
effectiveness in maintaining the existing conditions water budget and potential benefits to mitigating
downstream impacts.

e Prepare a conceptual LID plan which illustrates the zones noted above and how the measures will
be integrated into the overall plan(s);

2.3.3 Coordinate with Biologist

In consultation with the biologist, the environmental constraints will be further reviewed to better
understand their sensitivity to various land uses and their proximity to Concept Plan elements. The
objectives and targets from a storm discharge perspective will be based on the on-site environmental
constraints as well as the limitations of the receiving watercourses.

2.3.4 Review Topographical Survey and Complete Inventory of Existing Infrastructure

David Schaeffer Engineering Ltd. Page 3
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Once all constraints have been compiled a further review of topographical surveys will be completed
as well as the drainage patterns identified under current conditions. As part of this task, existing services
and outlets will be inventoried for wastewater, water and stormwater. The assessment of residual
capacities for existing services will also be reviewed. Any additional survey data will be obtained as
required to supplement as-built information.

2.4 Evaluation and Assessment of Storm Design Criteria , Objectives and Pond Alternatives

Based on the findings of the natural resource inventories, storm criteria for both water quality and quantity
will be established from a consensus with other disciplines and based on requirements prevalent in the
Study Area. Once adopted by the consultant team, the storm criteria will be presented and confirmed by
regulatory agencies. Review and comment on potential end-of-pipe solutions that would satisfy the storm
criteria and the most suitable approach and siting (based on topography, soil type etc) for the Concept
Plans. Based on the siting of the facilities, establish footprint of the end-of-pipe facilities in accordance with
the guidance described in Section 4 of the MECP SWMPDM. This includes evaluation of potential capacity
of the existing Area 6 SWM pond to optimize use of that infrastructure.

Pond sizing will be established conservatively and not be downsized based on the finding of LID options
reviewed to establish water balance.

2.5 Coordination with Drainage Engineer for requirements relating to the Faulkner Municipal Drain.

Consulation will be undertaken with the City’s Municipal Drain Group to assess any requirements under the
Ontario Drainage Act for the Faulkner Municipal Drain in terms of drainage outlets and land use changes
proposed. The consultation will serve as the basis for any amendments to the existing Engineer’'s Report
that may be required.

2.6 Concept Plan Summary Discussions & Preferred Plan Selection

The preceding evaluations considered along with the Concept Plans reviewed will determine a preferred
plan which will be brought forward for the more detailed review and assessment of servicing in Task 3.

Task 3: Functional Servicing Report and Master Infrastructure Review

After the completion of Task 2, the Consulting Team will have developed several Concept Plans based on
the findings and any other discipline inputs compiled to date from the Team with a preferred option selected.
This will include environmental, stormwater, geotechnical and transportation. For the preferred Concept
Plan the municipal servicing constraints criteria (see Task 3.1) will be investigated for the preparation of the
servicing analysis. Review will also include comment on suitable servicing routes via either servicing blocks
and/or the establishment of right-of-way corridors that have appropriate cross-sections to accommodate
the various elements of servicing infrastructure required.

3.1 Evaluation of Municipal Servicing Requirements for the Preferred Concept Plan

DSEL will evaluate infrastructure servicing alternatives for the Concept Plans prepared by considering each
option and providing the Team with inputs using the general criteria outlined below in order to resolve the
preferred Concept as described in the Fotenn outline memo previously circulated. The tasks envisioned to
be included in a Site Servicing and Stormwater Management Report area as follows:

3.1.1 Grading

1. Develop a macro level Grading Plan for the Concept Plans based on the constraints identified by
the geotechnical engineer. Grading will be developed in accordance with the criteria described in the
Design Guidelines.

3.1.2 Identify and Assess Capacity of Existing Conveyance Systems

David Schaeffer Engineering Ltd. Page 4
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1. Based on topographical maps/surveys and servicing reports of existing developments adjacent to
the limits of the Study Area, free flowing capacity of watercourses (i.e. Faulkner Drain), roadside
ditches and water crossings (if any) will be reviewed.

3.1.3 Water Infrastructure

1. Confirm pressure objectives with the City along feedermains under both domestic and fire flow
conditions. Connections will be to the development areas to the north of the Study Area. Coordination
with the Water Master Plan to be undertaken with City staff.

2. Calculate domestic demands (average, maximum day and peak hour) based on “system level
parameters” (expectation being there will be in excess of 3,000 persons) under the build-out condition
of the proposed land use for the selected Concept Plans. The preferred parameters will be provided by
the City.

3. Calculate required design fire flow for concurrence by City staff.

4. Calculate theoretical domestic demands for potential phases of development based on a phasing
strategy. Develop and populate a base water model for the preferred Concept Plan.

5. Acquire hydraulic boundary conditions at each of the connection points of the existing water
distribution system. Proposed connection locations to be concurred with by City Staff.

6. Evaluate the performance of the distribution system against municipal requirements under
domestic demand conditions for the Concept Plan. Assess and identify deficiencies and develop
system upgrades, if required, to meet municipal requirements from both pressure and demand criteria.

7. Evaluate the performance of the proposed distribution system under a maximum day plus fire flow
conditions for the Concept Plans supply characteristics of the pressure zone in accordance with
Technical Bulletins.

8. Prepare a Water Servicing Plan for the preferred Concept Plan.
3.1.4 Wastewater Infrastructure

1. Based on the sanitary sewer outlets inventoried as part of Task 2, assess residual capacities.
Coordination Wasterwater Master Plan to be undertaken with City Staff.

2. Develop peak wastewater flows based on the land use and population projections for the different
land uses associated with the Concept Plans as per the Sewer Design Guidelines.

3. Prepare a Sanitary Drainage Area Plan and Design Sheets for the preferred Concept Plan.

4. Review trunk sanitary sewer routes, establish preliminary invert elevations based on topography
and existing outlets. Prepare Sanitary Servicing Plan and assess impact of phasing on infrastructure.
Identify servicing constraints, potential crossing conflicts and adjust, as required once the Storm
Servicing Plan has been completed.

5. Assess residual capacities, beyond the Study Area population.

6. Review Shea Road Sanitary Pump Station for capacity and potential upgrades. Coordination with
the Wastewater Master Plan Project Manager to be undertaken in order to assess conceptual pumping
upgrates that will be required to accommodate the expansion area.:

a. Summarize the existing pump station parameters.
b. Review of potential component upgrades as well as overflow requirements.

c. Review electrical changes needed to accommodate higher HP pumps and high-level electrical
overview.

d. Transient analysis review.
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7. Summarize findings for Wastewater Component within reporting.
3.1.5 Storm Servicing and Stormwater Management

1. Based on the prior Task findings, confirm storm design criteria (quantity and quality) with the RVCA,
MECP and the City and discuss potential impacts.

2. Review topographic survey and maps. Based on the storm sewer outlets inventoried as part of
prior tasks, confirm outlet locations and inverts, and assess residual capacities and drainage patterns,
etc.

3. Review existing conditions hydrological analysis to establish the baseline condition.
4. Finalize capacity assessment of existing surface outlets using desktop calculations.

5. Determine minor and major system drainage boundaries for the Concept Plans based on residual
capacities of the existing outlets.

6. Carry out post-development Water Budget based on the Concept Plan. Identify and assess water
budget deficits for the preferred Concept Plan.

7. In consultation with the hydrogeologist:

o Investigate, at the conceptual level, the integration of low impact development (LID) strategies
within the Study Area based on inputs from the hydrogeologist

e evaluate potential infiltration measures, and

e assess conceptually the performance of the LID strategies and infiltration measures with respect
to the potential water budget deficits.

8. Based on the minor and major system boundaries, prepare post-development Storm Drainage Area
Plan and Servicing Layout for the preferred Concept Plan. Identify servicing constraints, potential
crossing conflicts and adjust, as required.

9. Coordinate with the City Drainage Group regarding the Faulkner Drain and any requirements under
the Ontario Drainage Act.

10. Prepare Storm Sewer Design Sheets and Drainage Area Plans for the preferred Concept Plan with
appropriate runoff coefficients, assessment of trunk storm sewer inverts etc as per Sewer Design
Guidelines.

11. Review and finalize potential end-of-pipe solutions that would satisfy the storm criteria (water
quality and quantity) and the most suitable approach and siting (based on topography, soil type etc) for
the preferred Concept Plan. Based on the siting of the facilities, establish footprint of the end-of-pipe
facilities in accordance with the guidance described in Section 4 of the MECP SWMPDM.

12. Carry out a hydraulic grade line (HGL) analysis of the proposed storm sewer system to evaluate
the freeboard between the potential underside of footings and the 1:100 year storm. The analysis is to
include the evaluation under the climate change event in accordance with the OSDG.

13. Assess impact of phasing on proposed storm infrastructure.
14. Summarize findings for Stormwater Management within the reporting
3.1.6 Water Budget

1. In consultation with the hydrogeological/geotechnical engineer, JEFSA/DSEL will prepare a pre- and
post-development water balance review (infiltration, runoff and evapotranspiration) for the site in
accordance with the methodology summarized in Section 3.2 of the MECP’s “Stormwater Management
Planning & Design Manual, March 2003”. This will include consideration of Table 3.1 — Hydrologic
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Cycle Component Values and evaluation of 39 years of historical rainfall data from the Ottawa Airport
via continuous hydrologic SWMHYMO model simulations. As per 4.7.1 (3.b) of the draft Official Plan.

2. Findings above will also be correlated to the mitigation of potential downstream impacts of the
development.

3.1.7 Opinion of Probable Cost and Phasing

1. Coordination with other disciplines to finalize phasing for the Concept Plan in regard to servicing
constraints.

2. Prepare an opinion of probable cost for municipal servicing for the prefered Concept Plan.

Kevin L. Murphy, P.Eng.

DSEL

david schaeffer engineering Itd.
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