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1.0 INTRODUCTION

Schaeffer and Associates Ltd. (SCE) has been retained to prepare a sanitary capacity analysis
report in support of the proposed development at 144 & 176 John Street and 200 John Street &
586 Charlotte Street. The proposed development consists of 5 residence buildings, a Ritz Carlton
and a spa. The subject site is located southeast of the intersection of Charlotte Street and John
Street East and northwest of the intersection of John Street East and Niagara River Parkway. The

location of the subject site is illustrated in Figure 2.1.

This report has been prepared to assess the capacity of the existing downstream network and
determine if any upgrades are required to support the proposed development. The analysis was
completed using Infoworks ICM for dynamic modelling of the sewer network. The Infoworks ICM
model was developed based on the calibrated InfoSWMM model prepared by the Nigara Region.
The assessment considers both Dry Weather Flow (DWF) and Wet Weather Flow (WWF)
conditions for the downstream sanitary system servicing the subject lands. WWF conditions are
based on the 5-year return period storm event and Design Rainfall-Derived Inflow and Infiltration

(Design RDII) as defined in the Niagara Regional Model.
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2.0 SANITARY CAPACITY ANALYSIS

2.1 Sanitary Servicing Design Criteria

The Niagara Region and the Niagara-on-the-Lake Design Parameters have been compared and

taken from the following documents:
e NOTL’s Municipal Engineering Standards (November 2020);
e Niagara Region’s Water-Wastewater Project Design Manual (July 2023);
e Niagara Region’s Development Charges Background Study (May 2022);
e Niagara Region’s Water and Wastewater Master Servicing Plan (2016);
e Niagara Region’s Water and Wastewater Master Servicing Plan (2021); and

e Ontario Ministry of the Environment, Conservation, and Parks (MOECC) Design
Guidelines for Sewage Works (2008).

Table 2-1 — Niagara Region and Niagara-on-the-Lake Design Parameters

Town of NOTL/ Region of

Parameter Niagara standards

Population for Low Density*

2.929 person/unit

Population for Medium Density*

2.093 person/unit

Population for High Density — 1 Bedroom*

1.214 person/unit

Population for High Density — 2Bedrooms+*

1.991 person/unit

Population for Commercial

1 person / 500sqft

Weather Flow conditions.

Residential Generation Rate 255 L/c/d
Employment Generation Rate 310 L/c/d
Infiltration Allowance — New Development 0.286 L/ha/s
Peaking Factor M Harmon Formula
Minimum Freeboard for Hydraulic Grade Line in Wet | 8m

*Population density as per Niagara Reion’s 2022 Development Charges Background Study

As per the Niagara Region’s Water-Wastewater Project Design Manual in 2023, the capacity of
the gravity sewer is assumed to be overcommitted when it runs surcharged during Design Peak
DWEF, or when it runs surcharged during Design Peak WWF with a peak HGL less than 1.8m
below ground elevation. In this assessment, the Design RDII as defined in the Region’s model and
the 5-year Storms have been selected as the WWF events to assess the sewer performance. Details
refer to Section 2.5.
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2.2 Existing Condition

2.2.1 Existing Sanitary Network

The existing sanitary sewer network was characterized from the plan and profiles of the
downstream network as well as the previously mentioned InfoSWMM model provided by the
Region. There is an existing 250 mm diameter sanitary sewer along Charlotte Street. This sewer
drains from the northeast and the southwest towards Paffard Street. The Paffard Street sewer is a
300 mm sewer that drains to the northwest. The sewer proceeds to route northeast along King
Street, northwest along Gage Street, southwest along Mississauga Street, and northwest along
William Street. The sanitary sewer along William Street discharges into a Sanitary Pumping
Station (SPS) known as the William SPS. This sanitary Pumping station directs sanitary flows to
the NOTL sanitary Sewerage Treatment Plant. The existing sanitary network including the
downstream route of the sanitary sewer to the William SPS is illustrated in Figure 2.1. Excerpts
from the Master Servicing Plan Update (MSP), provided in Appendix A, illustrate the forcemains
and pumps that convey the sanitary sewerage from the William SPS to the Wastewater Treatment

Plant (WWTP).

2.2.2 Existing Sanitary Demands

The Niagara Region provided an InfoSWMM model, which was considered up to date as of 2016
when it was developed for the 2016 MSP. Dry weather flows (DWF) provided in the model
represent the sanitary demands of the existing buildings as of the latest monitoring data. To assess
the remaining sanitary servicing capacity in the sewer network, the model was updated to account
for new developments since 2016. These new developments were identified through a review of

Public Notices, Official Plan Amendments, Zoning information, and aerial imagery.

The identified new developments are illustrated in Figure 2.1 and detailed population estimates

for these developments are provided in Appendix B.
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2.3 Proposed Development

The proposed development plan consists of 5 residence buildings, a Ritz Carlton hotel and a spa.
Based on the architectural drawings received on 8 April 2022 from Peter J. Lesdow Architect, the
total estimated population is 795. Detailed population estimate is provided in Appendix B and

summarised in Table 2-3. The relevant architectural drawings are provided in Appendix A.

Table 2-2 — Population Estimate

Tenure Type Uni:l:aC)}FA Population Rate Population
Residence Site
Residential — 1Bed+D, 2Bed 198 1.99 person/unit 395
Residential — 1Bed 36 1.21 person/unit 44
Commercial — Tennis Club & Clubhouse 0.09 1 person/500sqft 20
Sub-total 459
Ritz Carlton Hotel / Spa Site
Hotel Suites — Units* 111 1.99 person/unit 221
Hotel - Commercial 0.25 1 person/500sqft 55
Spa - Commercial 0.27 1 person/500sqft 60
Sub-total 659
Total 795

*Flow from hotel suites will be estimated as employment flow in the following.

Table 2-3 summarises the proposed sanitary demands from the proposed development. Detailed
calculations are provided in Appendix B. It is proposed that the sanitary flow from the subject site
will be conveyed to the existing sewer at the intersection of Charlotte Street and Paffard Street
through a pump system. This flow will be represented in the model as a constant discharge at peak

demand under post-development conditions.

Table 2-3 — Proposed Santiary Demands

ENOFIE Total Harn'lon Infiltration* Total Peak Flow
Demand Pooulation Peaking Area (ha) (L/s) (L/s)
(L/s) P Factor, M
2.573 795 3.86 13.59 3.89 13.82
* Based on 0.286 L/s/ha of gross area for the Subject Site
CHAEFFERS 5
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2.4 Proposed Servicing

Sanitary flow from the subject site is proposed to be conveyed to a pumping station located west
of the SWM pond within the site. The pumping station will discharge flows via a proposed force

main to the existing manhole at the intersection of Charlotte Street and Paffard Street.

2.5 Method of Analysis

The Region provided an InfoSWMM model representing the sewershed for the Niagara-on-the-
Lake Wastewater Treatment Plant. This InfoSWMM model was originally developed for the
Niagara Region’s 2016 Master Servicing Plan Update. The existing conditions in the InfoSWMM
model have been moderately updated to describe some new developments before being released

to SCE for this downstream analysis.

For the purpose of this capacity assessment, the InfoSWMM model was imported into InfoWorks
ICM. The InfoSWMM model contains many scenarios for existing, and 2041 conditions. For each

condition, there are DWF, Design RDII, 2-year, and 5-year scenarios.

As outlined in the Niagara Region’s 2021 MSP, the Peak WWF condition should consider two
flow scenarios: 1) Design RDII and 2) 5-year storm. Acoordingly, both scenarios were simulated
as part of this assessment to assess the sewer performance under WWF conditions. In addition, the
sewer shall maintain a minimum 1.8 m HGL freeboard to the ground surface under WWF
conditions as discussed in section C.1.2.2.2 of the Niagara Regions Water Wastewater Project

Design Manual.

2.5.1 Updates to the Region’s Model to Reflect Existing Conditions

To utilize the Region’s model to analyze the conditions in the downstream sanitary sewer network,
the model must be updated using the best available information for new sewers, developments,
and other infrastructure changes. The known and expected changes to sewers, developments, and

other infrastructure shall be discussed in the following sections.

2.5.1.1 Sewers

To analyze the sanitary sewer network, the sewers represented in the model must be verified and
updated if required. No sewer upgrades were identified in the sewershed draining to the William
Street Sanitary Pumping Station. However, a few pipes were identified as having incorrect
information and were subsequently corrected.
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These pipes were flagged since the pipes did not appear to follow standard design practices.

Specifically, one pipe was identified with an unusually flat slope, followed by downstream pipes
with decreasing diameters, which is not typical for sewer design. Plan and Profile drawings were

obatined to review these inconsistencies and verify the accuracy of the modelled conditions.

The affected sewer segments include the last downstream leg on Paffard Street and the first two

legs on King Street, as highlighted in light blue in Figure 2.2 below.

S

Through investigation of the available plan and profile drawings, it was determined that the three
pipes which were flagged as unusual were in fact, incorrectly defined in the model. Additionally,
the next three downstream sewers were identified as having incorrect invert information and were

corrected. These other pipes have also been identified in light blue in Figure 2.2. Table 2-4 below
outlines the changes to the sewer network.

Table 2-4 — Sanitary Sewer Characteristics Update

Original Updated
Street Manhole ID Invert Dia. Invert Dia.
us DS UsS DS (mm) us DS (mm)
Paffard Street | 180003401 | 180003402 | 84.750 | 84.750 300 84.832 | 84.610 300
King Street 180003402 | 180006385 | 84.750 | 84.460 250 84.570 | 84.394 350
King Street 180006385 | 180006196 | 84.460 | 84.414 250 84.394 | 84.318 350

& SCHAEFFERS
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King Street 180006196 | 180005803 | 84.414 | 84.300 450 84.318 | 84.197 450
King Street 180005803 | 180006197 | 84.300 | 84.149 450 84.197 | 84.147 450
King Street 180006197 | 180003405 | 84.147 | 83.981 450 84.147 | 83.981 450

2.5.1.2 Developments

Since the completion of the model in 2015, and the completion of the MSP report in 2016, the Old
Town of NOTL has had a few new subdivisions and Official Plan Amendments. These changes,
along with some proposed minor variances, lead to an increased population in existing conditions.
These changes have been incorporated into all scenarios to reflect expected existing and expected
future conditions. The identified developments are illustrated in Figure 2.1 and a detailed flow

estimate of these developments is provided in Appendix B.

2.5.1.3 Generation Rates & Theoretical Trends

The sanitary model provided by the Region was developed as an unsteady model. This model
included sanitary generation rates and trends based on monitoring data. The sanitary generation
rates and trends identified through flow monitoring do not apply to the new developments in the
system. As such, theoretical diurnal generation trends have been created to best account for the

unsteady nature of the new developments in the model.

Sanitary generation rates were based on the design criteria of 255 L/c/d for residential and 310
L/c/d for employment developments. The diurnal sanitary generation trends were developed based
on a typical generation trend and modified such that the peak flow during the morning peak
matches with the Harmon peaking factor associated with the sewershed. A total of two sanitary
generation trends were identified to account for the other developments in the sewershed. It should
be noted that since the subject site is proposed to be serviced by a pumped solution, the flow into

the sewer was estimated using a constant flow.

A diurnal trend with a peaking factor of 3.1 was assigned to each new population. This peaking
factor accounts for the full population of the sewershed draining to the William Street Pumping
Station. This peaking factor is appropriate for the new developments since the majority of the
sanitary flow from these new developments is lateral to the downstream sewer at the intersection
of William Street and Dorchester Street which is only a few sewer legs away from the William
Street SPS. For each peaking factor, a generation trend was developed for residential as well as
non-residential. It is noted that for hotel-type developments, the residential diurnal pattern was

applied in conjunction with the employment-based generation rate, as the usage characteristics are
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similar to residential and this approach is considered conservative. A summary of these trends has

been provided in Appendix C.

&= SCHAEFFERS 9
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2.6 Dry Weather Flow (DWF) and Design RDII WWF Analysis
The updated model, as previously described, was run in DWF and Design RDII conditions,

considering 2041 growth conditions, and pre-development and post-development conditions. The

scenarios that were run are outlined as follows:

e 2041 DWF — Pre-development;

e 2041 DWF — Post-development;

e 2041 Design RDII — Pre-development; and
e 2041 Design RDII — Post-development;

2.6.1 DWF Analysis

Table 2-5 summarises the flow and depth results within the downstream sanitary sewers under the

2041 DWF scenario.

The results indicate that no sewers are expected to surcharge under both pre-development and post-
development conditions, satisfying the Region’s criteria. Therefore, the existing downstream

sewer could adequately support the proposed development during the 2041 DWF condition.

2.6.2 Design RDIT WWF Analysis

Table 2-6 and Table 2-7 summarise the flow and depth and HGL results within the downstream
sanitary sewers during the 2041 Design RDII scenarios. Details of the sewer profiles and model

outputs are provided in Appendix D.

The results indicate that no sewers are expected to be surcharged and a minimum freeboard of 1.8
m is maintained at all nodes under both pre-development and post-development conditions,
satisfying the Region’s criteria. Therefore, the existing downstream sewer could adequately

support the proposed development during 2041 Design RDII conditions

Detailed sewer profiles and model outputs of the analysis are provided in Appendix D.
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Table 2-5 — 2041 DWF Flow and Depth Result (Pre-development vs Post-development)

No Highlighting Indicates No Capacity Constraints

No Highlighting Indicates No Capacity Constraints

Yellow Indicates g/Q > 100%, d/D <100%

Yellow Indicates d/D > 70%

Red Indicates q/Q > 100%, d/D >100%

Red Indicates d/D > 100%

Manhole Pipe Flow (q) (L/s) Flow Capacity (q/Qun) Depth (d) (m) Depth Capacity (d/D)
Location Link ID i L h | .
u/s D/S Size engt Slope Qe Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev.
(m) (m) (%) (L/s)
Pafford Street 189001794 | 180003396 | 180003397 | 0.300 68.30 0.15 37.6 3.0 16.8 8% 45% 0.06 0.15 20.4% 48.7%
Pafford Street 189001793 | 180003397 | 180003398 | 0.300 76.20 0.29 52.0 3.0 16.9 6% 32% 0.08 0.16 26.8% 54.0%
Pafford Street 189001792 | 180003398 | 180003399 | 0.300 76.50 0.14 36.0 4.2 18.0 12% 50% 0.08 0.16 26.8% 54.0%
Pafford Street 189001791 | 180003399 | 180003401 | 0.300 80.80 0.76 84.5 4.2 18.0 5% 21% 0.05 0.09 15.2% 31.3%
Pafford Street 189001790 | 180003401 | 180003402 | 0.300 74.10 0.30 52.7 6.2 20.6 12% 39% 0.07 0.14 24.3% 45.3%
King Street 189004273 | 180003402 | 180006385 | 0.350 51.50 0.34 85.3 9.5 23.3 11% 27% 0.09 0.13 26.3% 38.5%
King Street 189004218 | 180006385 | 180006196 | 0.350 22.30 0.34 85.2 12.9 26.8 15% 31% 0.09 0.13 26.5% 38.5%
King Street 189004061 | 180006196 | 180005803 | 0.450 51.10 0.24 138.7 12.9 26.8 9% 19% 0.09 0.13 20.7% 30.0%
King Street 189004113 | 180005803 | 180006197 | 0.450 21.10 0.24 138.8 13.0 26.8 9% 19% 0.10 0.14 22.1% 31.6%
King Street 189004053 | 180006197 | 180003405 | 0.450 77.90 0.21 131.6 13.0 26.8 10% 20% 0.10 0.14 22.1% 31.6%
King Street 189001289 | 180003405 | 180003556 | 0.450 76.50 0.34 166.5 13.0 26.9 8% 16% 0.09 0.12 19.1% 27.3%
King Street 189002039 | 180003556 | 180003315 | 0.450 35.40 0.34 165.3 13.1 27.0 8% 16% 0.09 0.12 19.1% 27.3%
King Street 189001290 | 180003315 | 180003430 | 0.450 | 117.40 0.36 170.5 13.5 27.3 8% 16% 0.09 0.12 19.0% 27.1%
King Street 189002045 | 180003430 | 180003431 | 0.450 66.80 0.36 170.2 135 27.3 8% 16% 0.09 0.12 19.2% 27.2%
King Street 189001291 | 180003431 | 180003432 | 0.450 | 120.50 0.35 168.5 13.5 27.3 8% 16% 0.09 0.13 20.0% 28.3%
King Street 189001292 | 180003432 | 180003433 | 0.450 | 122.10 0.34 167.2 13.5 27.4 8% 16% 0.09 0.13 20.0% 28.3%
King Street 189001293 | 180003433 | 180003438 | 0.450 19.70 0.36 171.2 16.9 30.7 10% 18% 0.26 0.28 57.2% 62.5%
King Street 189001295 | 180003438 | 180003214 | 0.450 79.20 0.35 168.9 17.1 30.9 10% 18% 0.10 0.13 21.5% 29.0%
Gage Street 189001296 | 180003214 | 180003215 | 0.450 | 41.30 0.37 172.4 17.4 31.2 10% 18% 0.10 0.13 21.8% 29.2%
Gage Street 189001298 | 180003215 | 180003216 | 0.450 | 120.30 0.35 168.5 17.5 31.3 10% 19% 0.10 0.13 21.8% 29.2%
Gage Street 189001299 | 180003216 | 180003217 | 0.450 73.40 0.36 170.7 17.5 31.3 10% 18% 0.10 0.13 21.8% 29.2%
Gage Street 189002043 | 180003217 | 180003664 | 0.450 75.70 0.35 168.4 17.5 31.3 10% 19% 0.10 0.13 21.8% 29.2%
Gage Street 189001300 | 180003664 | 180003219 | 0.450 71.70 0.35 169.4 17.5 31.3 10% 19% 0.10 0.13 21.8% 29.2%
Gage Street 189001301 | 180003219 | 180003220 | 0.450 75.30 0.35 168.5 17.6 314 10% 19% 0.10 0.13 22.3% 29.7%
Gage Street 189001302 | 180003220 | 180003221 | 0.450 76.40 0.35 168.2 18.4 32.2 11% 19% 0.10 0.13 22.3% 29.7%
Gage Street 189001303 | 180003221 | 180003222 | 0.450 69.90 0.35 169.1 18.4 32.2 11% 19% 0.14 0.17 31.4% 37.2%
Gage Street 189001613 | 180003222 | 180003223 | 0.600 79.30 0.23 293.3 34.6 48.9 12% 17% 0.14 0.17 23.5% 27.9%
Gage Street 189001614 | 180003223 | 180003224 | 0.600 79.50 0.26 310.3 33.8 48.2 11% 16% 0.15 0.18 25.4% 30.2%
Mississagua Street 189001616 | 180003224 | 180003202 | 0.600 66.70 0.16 248.2 33.8 48.2 14% 19% 0.15 0.18 25.4% 30.2%
Mississagua Street 189002015 | 180003202 | 180003201 | 0.600 85.20 0.22 290.7 335 47.9 12% 16% 0.14 0.16 23.1% 27.5%
Mississagua Street 189001780 | 180003201 | 180003775 | 0.600 66.70 0.24 300.7 34.0 48.4 11% 16% 0.14 0.16 23.1% 27.5%
Mississagua Street 189001779 | 180003775 | 180003889 | 0.600 82.50 0.33 354.5 33.8 48.1 10% 14% 0.15 0.17 24.7% 29.1%
William Street 189001617 | 180003889 | 180003890 | 0.600 72.90 0.20 276.7 34.9 49.1 13% 18% 0.15 0.17 24.7% 29.1%
== SCHAEFFERS 11
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No Highlighting Indicates No Capacity Constraints

No Highlighting Indicates No Capacity Constraints

Yellow Indicates g/Q > 100%, d/D <100%

Yellow Indicates d/D > 70%

Red Indicates q/Q > 100%, d/D >100%

Red Indicates d/D > 100%

Manhole Pipe Flow (q) (L/s) Flow Capacity (a/Qsun) Depth (d) (m) Depth Capacity (d/D)
Location Link ID i .
u/s D/S Size L2 | Seps Qe Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev.
(m) (m) (%) (L/s)
William Street 189001618 | 180003890 | 180003891 | 0.600 76.40 0.36 366.4 34.8 48.9 9% 13% 0.16 0.20 27.4% 32.6%
William Street 189001619 | 180003891 | 180003892 | 0.600 80.90 0.10 197.9 34.8 49.0 18% 25% 0.17 0.21 29.0% 34.2%
William Street 18901620 | 180003892 | 180003893 | 0.600 76.47 0.18 261.8 34.7 48.7 13% 19% 0.20 0.23 33.7% 37.5%
William Street 18901622 | 180003893 | 180003894 | 0.600 81.88 0.17 256.6 61.1 75.2 24% 29% 0.20 0.23 33.7% 37.5%
William Street 18901623 | 180003894 | 180003898 | 0.600 65.32 0.25 308.6 60.9 75.1 20% 24% 0.20 0.22 32.8% 36.4%
William Street 18901624 | 180003898 | 180003303 | 0.600 | 106.18 0.21 279.5 60.9 75.0 22% 27% 0.20 0.22 32.8% 36.4%
William Street 18901625 | 180003303 | 180003302 | 0.600 28.49 0.34 356.4 60.9 75.0 17% 21% 0.17 0.18 27.7% 30.8%
William Street Sanitary Pumping Station 18902049 | 180003302 | 180003301 | 0.600 22.00 0.64 489.8 62.9 77.0 13% 16% 0.15 0.16 24.2% 26.8%
(1) — Nodes where the site discharges
Table 2-6 — 2041 Design RDII Flow and Depth Result (Pre-development vs Post-development)
No Highlighting Indicates No Capacity Constraints | No Highlighting Indicates No Capacity Constraints
Yellow Indicates g/Q > 100%, d/D <100% Yellow Indicates d/D > 70%
Red Indicates q/Q > 100%, d/D >100% Red Indicates d/D > 100%
Manhole Pipe Flow (q) (L/s) Flow Capacity (q/Qun) Depth (d) (m) Depth Capacity (d/D)
Location Link ID i L .
u/s D/S Size S || SleEEs Qi Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev.
(m) (m) (%) (L/s)
Pafford Street ¥ 189001794 | 180003396 | 180003397 | 0.300 68.30 0.15 37.6 6.6 204 20% 61% 0.09 0.16 29.9% 54.2%
Pafford Street 189001793 | 180003397 | 180003398 | 0.300 76.20 0.29 52.0 6.8 20.6 13% 40% 0.11 0.18 37.3% 60.8%
Pafford Street 189001792 | 180003398 | 180003399 | 0.300 76.50 0.14 36.0 8.6 22.4 24% 62% 0.11 0.18 37.3% 60.8%
Pafford Street 189001791 | 180003399 | 180003401 | 0.300 80.80 0.76 84.5 8.8 22.6 10% 27% 0.07 0.11 21.8% 35.3%
Pafford Street 189001790 | 180003401 | 180003402 | 0.300 74.10 0.30 52.7 29.6 43.4 56% 82% 0.17 0.22 55.6% 71.7%
King Street 189004273 | 180003402 | 180006385 | 0.350 51.50 0.34 85.3 37.7 51.5 44% 60% 0.17 0.20 49.1% 58.3%
King Street 189004218 | 180006385 | 180006196 | 0.350 22.30 0.34 85.2 41.5 55.3 49% 65% 0.17 0.20 49.1% 58.3%
King Street 189004061 | 180006196 | 180005803 | 0.450 51.10 0.24 138.7 41.6 55.4 30% 40% 0.17 0.20 38.2% 44.9%
King Street 189004113 | 180005803 | 180006197 | 0.450 21.10 0.24 138.8 42.0 55.8 30% 40% 0.18 0.21 40.0% 46.6%
King Street 189004053 | 180006197 | 180003405 | 0.450 77.90 0.21 131.6 42.5 56.3 32% 43% 0.18 0.21 40.0% 46.6%
King Street 189001289 | 180003405 | 180003556 | 0.450 76.50 0.34 166.5 42.6 56.4 26% 34% 0.16 0.18 35.0% 40.6%
King Street 189002039 | 180003556 | 180003315 | 0.450 35.40 0.34 165.3 43.4 57.3 26% 35% 0.16 0.18 35.3% 40.7%
King Street 189001290 | 180003315 | 180003430 | 0.450 | 117.40 0.36 170.5 455 59.3 27% 35% 0.16 0.18 35.4% 40.8%
King Street 189002045 | 180003430 | 180003431 | 0.450 66.80 0.36 170.2 45.7 59.5 27% 35% 0.16 0.18 35.6% 41.1%
King Street 189001291 | 180003431 | 180003432 | 0.450 | 120.50 0.35 168.5 45.9 59.7 27% 35% 0.17 0.19 36.8% 42.3%
King Street 189001292 | 180003432 | 180003433 | 0.450 | 122.10 0.34 167.2 46.0 59.8 27% 36% 0.17 0.19 36.8% 42.3%
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Sanitary Capacity Analysis Report
144 John Street — Ritz Carlton
Town of Niagara-on-the-Lake

April 2026
Project 2026-5625

No Highlighting Indicates No Capacity Constraints

No Highlighting Indicates No Capacity Constraints

Yellow Indicates g/Q > 100%, d/D <100%

Yellow Indicates d/D > 70%

Red Indicates q/Q > 100%, d/D >100%

Red Indicates d/D > 100%

Manhole Pipe Flow (q) (L/s) Flow Capacity (a/Qsun) Depth (d) (m) Depth Capacity (d/D)
Location Link ID i .
u/s D/S ?:s Le(?f)th Sl((z/r;e (?;s”) Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev.
(o)
King Street 189001293 | 180003433 | 180003438 | 0.450 19.70 0.36 171.2 49.7 63.5 29% 37% 0.31 0.32 68.1% 71.7%
King Street 189001295 | 180003438 | 180003214 | 0.450 79.20 0.35 168.9 51.5 65.3 30% 39% 0.17 0.19 38.0% 43.1%
Gage Street 189001296 | 180003214 | 180003215 | 0.450 41.30 0.37 172.4 52.8 66.6 31% 39% 0.17 0.20 38.6% 43.8%
Gage Street 189001298 | 180003215 | 180003216 | 0.450 | 120.30 0.35 168.5 53.0 66.8 31% 40% 0.17 0.20 38.6% 43.8%
Gage Street 189001299 | 180003216 | 180003217 | 0.450 73.40 0.36 170.7 53.0 66.8 31% 39% 0.17 0.20 38.6% 43.9%
Gage Street 189002043 | 180003217 | 180003664 | 0.450 75.70 0.35 168.4 53.2 67.0 32% 40% 0.17 0.20 38.6% 43.9%
Gage Street 189001300 | 180003664 | 180003219 | 0.450 71.70 0.35 169.4 53.2 67.0 31% 40% 0.17 0.20 38.7% 43.9%
Gage Street 189001301 | 180003219 | 180003220 | 0.450 75.30 0.35 168.5 53.4 67.3 32% 40% 0.18 0.20 39.5% 44.7%
Gage Street 189001302 | 180003220 | 180003221 | 0.450 76.40 0.35 168.2 554 69.2 33% 41% 0.18 0.20 39.5% 44.7%
Gage Street 189001303 | 180003221 | 180003222 | 0.450 69.90 0.35 169.1 55.5 69.3 33% 41% 0.24 0.26 53.7% 57.5%
Gage Street 189001613 | 180003222 | 180003223 | 0.600 79.30 0.23 293.3 99.2 112.5 34% 38% 0.24 0.26 40.3% 43.1%
Gage Street 189001614 | 180003223 | 180003224 | 0.600 79.50 0.26 310.3 98.1 111.4 32% 36% 0.26 0.28 43.7% 46.8%
Mississagua Street 189001616 | 180003224 | 180003202 | 0.600 66.70 0.16 248.2 98.5 111.8 40% 45% 0.26 0.28 43.7% 46.8%
Mississagua Street 189002015 | 180003202 | 180003201 | 0.600 85.20 0.22 290.7 98.2 111.5 34% 38% 0.24 0.26 40.1% 43.0%
Mississagua Street 189001780 | 180003201 | 180003775 | 0.600 66.70 0.24 300.7 99.8 113.1 33% 38% 0.24 0.26 39.8% 42.5%
Mississagua Street 189001779 | 180003775 | 180003889 | 0.600 82.50 0.33 354.5 99.4 112.8 28% 32% 0.26 0.27 42.5% 45.4%
William Street 189001617 | 180003889 | 180003890 | 0.600 72.90 0.20 276.7 103.5 116.9 37% 42% 0.26 0.27 42.5% 45.4%
William Street 189001618 | 180003890 | 180003891 | 0.600 76.40 0.36 366.4 103.2 116.6 28% 32% 0.29 0.31 48.6% 52.2%
William Street 189001619 | 180003891 | 180003892 | 0.600 80.90 0.10 197.9 103.6 117.1 52% 59% 0.30 0.32 50.3% 53.9%
William Street 18901620 | 180003892 | 180003893 | 0.600 76.47 0.18 261.8 103.3 116.7 39% 45% 0.34 0.36 57.0% 59.8%
William Street 18901622 | 180003893 | 180003894 | 0.600 81.88 0.17 256.6 160.8 174.3 63% 68% 0.34 0.36 57.0% 59.8%
William Street 18901623 | 180003894 | 180003898 | 0.600 65.32 0.25 308.6 160.7 174.2 52% 56% 0.33 0.35 55.1% 57.8%
William Street 18901624 | 180003898 | 180003303 | 0.600 106.18 0.21 279.5 162.1 175.6 58% 63% 0.33 0.35 55.1% 57.8%
William Street 18901625 | 180003303 | 180003302 | 0.600 28.49 0.34 356.4 162.1 175.6 45% 49% 0.28 0.29 46.0% 48.0%
William Street Sanitary Pumping Station 18902049 | 180003302 | 180003301 | 0.600 22.00 0.64 489.8 1739 187.5 36% 38% 0.25 0.26 41.2% 42.9%
(1) — Nodes where the site discharges
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Sanitary Capacity Analysis Report
144 John Street — Ritz Carlton
Town of Niagara-on-the-Lake

April 2026

Project 2026-5625

Table 2-7 — 2041 Design RDII HGL Results (Pre-development vs Post-development)
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Green Highlighting Shows HGL Freeboard is greater than 1.8 m

Yellow Highlighting Shows Freeboard is less than 1.8 m, but the flow is contained within Pipe (i.e. no surcharge)

Red Highlighting Shows Freeboard is less than 1.8 m and pipe is surcharging

Location Conduit (DS) MH /G (m) Max Allowable Minimum . Pre-Development : Post Development
HGL (m) Obvert Maximum HGL (m) Freeboard (m) Maximum HGL (m) Freeboard (m)
Pafford Street (¥ 189001794 180003396 89.40 87.60 86.68 86.47 2.93 86.54 2.85
Pafford Street 189001793 180003397 89.67 87.87 86.58 86.35 3.32 86.41 3.26
Pafford Street 189001792 180003398 89.30 87.50 86.36 86.17 3.13 86.24 3.06
Pafford Street 189001791 180003399 89.16 87.36 86.23 86.00 3.16 86.04 3.12
Pafford Street 189001790 180003401 88.63 86.83 85.13 85.00 3.63 85.05 3.58
Pafford Street/King Street 189004273 180003402 88.24 86.44 84.91 84.73 3.51 84.77 3.48
King Street/Evergreen Lane 189004218 180006385 88.16 86.36 84.74 84.57 3.59 84.60 3.56
King Street 189004061 180006196 88.25 86.45 84.67 84.49 3.76 84.52 3.73
King Street 189004113 180005803 88.17 86.37 84.65 84.37 3.80 84.40 3.77
King Street/Anne Street 189004053 180006197 88.00 86.20 84.60 84.33 3.67 84.36 3.64
King Street 189001289 180003405 87.84 86.04 84.43 84.14 3.70 84.16 3.68
King Street/John Street West 189002039 180003556 87.38 85.58 84.17 83.88 3.50 83.90 3.48
King Street 189001290 180003315 86.34 84.54 84.05 83.76 2.58 83.78 2.56
King Street/Mary Street 189002045 180003430 85.99 84.19 83.63 83.34 2.65 83.36 2.62
King Street 189001291 180003431 86.90 85.10 83.39 83.10 3.79 83.13 3.77
King Street 189001292 180003432 86.34 84.54 82.97 82.69 3.65 82.71 3.62
King Street/Centre Street 189001293 180003433 87.59 85.79 82.36 82.22 5.37 82.24 5.35
King Street 189001295 180003438 87.65 85.85 82.29 82.01 5.64 82.04 5.61
King Street/Gage Street 189001296 180003214 87.86 86.06 82.02 81.74 6.13 81.76 6.10
Gage Street 189001298 180003215 87.48 85.68 81.86 81.59 5.89 81.61 5.87
Gage Street/Regent Street 189001299 180003216 86.81 85.01 81.44 81.17 5.65 81.19 5.62
Gage Street 189002043 180003217 86.01 84.21 81.18 80.90 5.10 80.93 5.08
Gage Street/Victoria Street 189001300 180003664 85.15 83.35 80.92 80.64 4.51 80.66 4.49
Gage Street 189001301 180003219 84.35 82.55 80.66 80.39 3.96 80.41 3.94
Gage Street/Gate Street 189001302 180003220 83.48 81.68 80.40 80.13 3.35 80.15 3.32
Gage Street 189001303 180003221 83.09 81.29 80.14 79.86 3.23 79.89 3.20
Gage Street/Simcoe Street 189001613 180003222 84.75 82.95 79.89 79.68 5.07 79.70 5.06
Gage Street 189001614 180003223 84.04 82.24 79.86 79.49 4.55 79.51 4.53
Gage Street/Mississagua Street 189001616 180003224 83.57 81.77 79.66 79.32 4.26 79.34 4.24
Mississagua Street 189002015 180003202 83.82 82.02 79.55 79.19 4.63 79.20 4.62
Mississagua Street/Centre Street 189001780 180003201 84.45 82.65 79.36 78.99 5.45 79.01 5.44
Mississagua Street 189001779 180003775 84.84 83.04 79.20 78.81 6.03 78.83 6.01
Mississagua Street/William Street 189001617 180003889 85.09 83.29 78.92 78.58 6.52 78.59 6.50
William Street 189001618 180003890 83.99 82.19 78.77 78.39 5.60 78.40 5.59
William Street/Butler Street 189001619 180003891 83.79 81.99 78.49 78.19 5.60 78.21 5.57
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Sanitary Capacity Analysis Report
144 John Street — Ritz Carlton
Town of Niagara-on-the-Lake

April 2026

Project 2026-5625

Green Highlighting Shows HGL Freeboard is greater than 1.8 m

Yellow Highlighting Shows Freeboard is less than 1.8 m, but the flow is contained within Pipe (i.e. no surcharge)

Red Highlighting Shows Freeboard is less than 1.8 m and pipe is surcharging

Max Allowable Minimum Pre-Development Post Development

Location Conduit (DS MH T/G (m
(bS) /6 (m) HGL (m) Obvert Maximum HGL (m) Freeboard (m) Maximum HGL (m) Freeboard (m)
William Street 18901620 180003892 83.38 81.58 78.41 78.07 5.30 78.10 5.28
William Street/Dorchester Street 18901622 180003893 83.25 81.45 78.27 78.01 5.24 78.03 5.23
William Street 18901623 180003894 81.02 79.22 78.12 77.83 3.19 77.85 3.18
William Street/Nassau Street 18901624 180003898 80.86 79.06 77.96 77.69 3.17 77.71 3.15
William Street 18901625 180003303 80.56 78.76 77.66 77.33 3.22 77.35 3.21
William Street 18902049 180003302 81.89 80.09 76.83 76.48 5.41 76.49 5.40
William Street Sanitary Pumping Station 180003301 82.40 80.60 76.69 76.31 6.09 76.32 6.08
(1) — Nodes where the site discharges
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Sanitary Capacity Analysis Report
144 John Street — Ritz Carlton April 2026
Town of Niagara-on-the-Lake Project 2026-5625

2.7 5-Year Storms WWF Analysis
The 2016 MSP identified that the actual 5-year Storms RDII was higher than the design RDII for
the Old Town NOTL sewershed that drained to the William Pumping Station. As such, the scenario

with the highest flow in the received model was run to determine if conditions during an actual
rain event would cause unsafe operation of the sanitary sewer system. The selected scenario was
2041, 5-Year flow model. This model was updated to demonstrate pre-development to post-

development conditions.
The flow and depth and HGL results can be found in Table 2-9 and Table 2-10 below.

The results indicate that the water depth in 10 pipes exceeds the pipe obvert within the downstream
network under the pre-development scenario. However, the majority of these pipes operate below
100% of their flow capacity. Only 3 of these 10 pipes exhibit flow capacity over 100%,
demonstrating actual surcharge conditions resulting from the capacity deficiency of the sewer. A
surcharge condition is considered when both the Flow Capacity (q/Qfull) and Depth Capacity
(d/D) are over 100%.

Under post-development conditions, surcharge conditions are shown to increase. A total of 11
pipes exhibit water levels above the pipe obvert, of which four (4) pipes exceed 100% flow

capacity, indicating surcharge conditions due to insufficient capacity of the sewer.

Despite these surcharged conditions, all affected pipes maintain a minimum hydraulic grade line
(HGL) freeboard of at least 1.8 m below ground surface, satisfying the Region’s design criteria.
Therefore, it is anticipated that the existing downstream sewer could accommodate the sanitary

flow from the proposed development during the 5-year storms WWF condition.

Detailed sewer profiles and model outputs of the analysis are provided in Appendix D.

Should the Town of Niagara-on-the-Lake require mitigation, upgrades could be implemented to
eliminate conditions where flow capacity exceeds 100%. This would require the four (4) following
upgrades outlined in Table 2-8. It should be noted that these surcharges are generally considered
to be safe in WWF conditions in accordance with the Niagara Region design standards. As such,
it is not recommended to perform these upgrades as the additional safety provided is marginal.
Therefore, the sewer network has sufficient capacity to accept sanitary flow from the subject
development without any network improvements.
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Sanitary Capacity Analysis Report
144 John Street — Ritz Carlton
Town of Niagara-on-the-Lake

April 2026

Project 2026-5625
Table 2-8 — Potentially Sewer Upgrades
Street Location Upstream Downstream E)hiisting Sewer Dovynstream Sewer
Manhole Manhole Diameter (mm) Diameter (mm)
Pafford Street 180003401 180003402 300 375
William Street | 180003891 180003892 350 450
William Street | 180003893 180003894 600 675
William Street | 180003898 180003303 600 675
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Sanitary Capacity Analysis Report
144 John Street — Ritz Carlton
Town of Niagara-on-the-Lake

April 2026
Project 2026-5625

Table 2-9 - 2041 5-Year RDII Flow and Depth Results (Pre-development vs Post-development)

No Highlighting Indicates No Capacity Constraints

No Highlighting Indicates No Capacity Constraints

Yellow Indicates g/Q > 100%, d/D <100%

Yellow Indicates d/D > 70%

Red Indicates q/Q > 100%, d/D >100%

Red Indicates d/D > 100%

Manhole Pipe Flow (q) (L/s) Flow Capacity (q/Qun) Depth (d) (m) Depth Capacity (d/D)
Location Link ID i L h | .
u/s D/S Size engt Slope Qe Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev.
(m) (m) (%) (L/s)
Pafford Street 189001794 | 180003396 | 180003397 | 0.300 68.30 0.15 37.6 11.2 25.1 30% 67% 0.12 0.18 39.1% 61.0%
Pafford Street 189001793 | 180003397 | 180003398 | 0.300 76.20 0.29 52.0 11.6 25.5 22% 49% 0.14 0.21 48.0% 69.3%
Pafford Street 189001792 | 180003398 | 180003399 | 0.300 76.50 0.14 36.0 14.3 28.1 40% 78% 0.14 0.21 48.0% 69.3%
Pafford Street 189001791 | 180003399 | 180003401 | 0.300 80.80 0.76 84.5 14.8 28.6 17% 34% 0.08 0.12 28.3% 40.1%
Pafford Street 189001790 | 180003401 | 180003402 | 0.300 74.10 0.30 52.7 59.9 73.7 114% 140% 0.29 0.42 96.0% 140.5%
King Street 189004273 | 180003402 | 180006385 | 0.350 51.50 0.34 85.3 74.2 88.0 87% 103% 0.26 0.30 73.5% 84.8%
King Street 189004218 | 180006385 | 180006196 | 0.350 22.30 0.34 85.2 78.6 92.4 92% 109% 0.26 0.29 73.5% 83.5%
King Street 189004061 | 180006196 | 180005803 | 0.450 51.10 0.24 138.7 78.8 92.6 57% 67% 0.25 0.28 55.5% 61.5%
King Street 189004113 | 180005803 | 180006197 | 0.450 21.10 0.24 138.8 79.6 93.4 57% 67% 0.26 0.28 57.2% 63.1%
King Street 189004053 | 180006197 | 180003405 | 0.450 77.90 0.21 131.6 80.6 94.5 61% 72% 0.26 0.28 57.2% 63.1%
King Street 189001289 | 180003405 | 180003556 | 0.450 76.50 0.34 166.5 80.9 94.8 49% 57% 0.23 0.25 50.1% 55.0%
King Street 189002039 | 180003556 | 180003315 | 0.450 35.40 0.34 165.3 82.8 96.6 50% 58% 0.23 0.25 50.6% 55.3%
King Street 189001290 | 180003315 | 180003430 | 0.450 | 117.40 0.36 170.5 87.0 100.9 51% 59% 0.23 0.25 50.8% 55.5%
King Street 189002045 | 180003430 | 180003431 | 0.450 66.80 0.36 170.2 87.4 101.2 51% 59% 0.23 0.25 51.3% 56.0%
King Street 189001291 | 180003431 | 180003432 | 0.450 | 120.50 0.35 168.5 87.8 101.7 52% 60% 0.24 0.26 52.4% 56.9%
King Street 189001292 | 180003432 | 180003433 | 0.450 | 122.10 0.34 167.2 88.0 101.8 53% 61% 0.24 0.26 52.4% 56.9%
King Street 189001293 | 180003433 | 180003438 | 0.450 19.70 0.36 171.2 92.3 106.2 54% 62% 0.35 0.37 78.9% 82.2%
King Street 189001295 | 180003438 | 180003214 | 0.450 79.20 0.35 168.9 96.0 109.8 57% 65% 0.24 0.27 54.3% 59.0%
Gage Street 189001296 | 180003214 | 180003215 | 0.450 | 41.30 0.37 172.4 98.7 112.5 57% 65% 0.25 0.27 55.2% 60.0%
Gage Street 189001298 | 180003215 | 180003216 | 0.450 | 120.30 0.35 168.5 99.0 112.9 59% 67% 0.25 0.27 55.2% 60.0%
Gage Street 189001299 | 180003216 | 180003217 | 0.450 73.40 0.36 170.7 99.0 112.9 58% 66% 0.25 0.27 55.3% 60.1%
Gage Street 189002043 | 180003217 | 180003664 | 0.450 75.70 0.35 168.4 99.5 113.3 59% 67% 0.25 0.27 55.3% 60.1%
Gage Street 189001300 | 180003664 | 180003219 | 0.450 71.70 0.35 169.4 99.5 113.3 59% 67% 0.25 0.27 55.4% 60.2%
Gage Street 189001301 | 180003219 | 180003220 | 0.450 75.30 0.35 168.5 99.9 113.7 59% 67% 0.26 0.28 56.7% 61.5%
Gage Street 189001302 | 180003220 | 180003221 | 0.450 76.40 0.35 168.2 103.4 117.2 61% 70% 0.26 0.28 56.7% 61.5%
Gage Street 189001303 | 180003221 | 180003222 | 0.450 69.90 0.35 169.1 103.7 117.5 61% 69% 0.34 0.36 76.3% 79.9%
Gage Street 189001613 | 180003222 | 180003223 | 0.600 79.30 0.23 293.3 183.4 197.4 63% 67% 0.34 0.36 57.2% 59.9%
Gage Street 189001614 | 180003223 | 180003224 | 0.600 79.50 0.26 310.3 182.2 196.6 59% 63% 0.37 0.39 62.3% 65.3%
Mississagua Street 189001616 | 180003224 | 180003202 | 0.600 66.70 0.16 248.2 182.8 197.2 74% 79% 0.37 0.39 62.3% 65.3%
Mississagua Street 189002015 | 180003202 | 180003201 | 0.600 85.20 0.22 290.7 182.6 196.8 63% 68% 0.34 0.37 57.5% 60.9%
Mississagua Street 189001780 | 180003201 | 180003775 | 0.600 66.70 0.24 300.7 185.3 197.9 62% 66% 0.34 0.44 56.3% 74.0%
Mississagua Street 189001779 | 180003775 | 180003889 | 0.600 82.50 0.33 354.5 185.0 192.3 52% 54% 0.52 0.66 86.1% 109.8%
William Street 189001617 | 180003889 | 180003890 | 0.600 72.90 0.20 276.7 186.3 198.9 67% 72% 0.61 0.73 102.0% 121.8%
== SCHAEFFERS 18
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Sanitary Capacity Analysis Report
144 John Street — Ritz Carlton
Town of Niagara-on-the-Lake

April 2026
Project 2026-5625

No Highlighting Indicates No Capacity Constraints | No Highlighting Indicates No Capacity Constraints

Yellow Indicates g/Q > 100%, d/D <100% Yellow Indicates d/D > 70%

Red Indicates g/Q > 100%, d/D >100% Red Indicates d/D > 100%
Manhole Pipe Flow (q) (L/s) Flow Capacity (a/Qsun) Depth (d) (m) Depth Capacity (d/D)
Location Link ID u/s D/S Size Length | Slope Qe Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev.
(m) (m) (%) (L/s)

William Street 189001618 | 180003890 | 180003891 | 0.600 | 76.40 0.36 366.4 185.0 199.1 50% 54% 0.82 0.92 135.9% 153.8%
William Street 189001619 | 180003891 | 180003892 | 0.600 | 80.90 0.10 197.9 186.8 201.0 94% 102% 0.84 0.93 139.3% 155.5%
William Street 18901620 | 180003892 | 180003893 | 0.600 76.47 0.18 261.8 187.1 201.2 71% 77% 0.91 0.99 150.8% 164.7%
William Street 18901622 | 180003893 | 180003894 | 0.600 | 81.88 0.17 256.6 283.1 298.2 110% 116% 0.91 0.99 150.8% 164.7%
William Street 18901623 | 180003894 | 180003898 | 0.600 65.32 0.25 308.6 283.2 298.3 92% 97% 0.90 0.95 150.0% 158.2%
William Street 18901624 | 180003898 | 180003303 | 0.600 | 106.18 | 0.21 279.5 287.1 302.1 103% 108% 0.90 0.95 150.0% 158.2%
William Street 18901625 | 180003303 | 180003302 | 0.600 28.49 0.34 356.4 287.1 302.1 81% 85% 1.00 1.02 167.2% 170.0%
William Street Sanitary Pumping Station 18902049 | 180003302 | 180003301 | 0.600 22.00 0.64 489.8 311.7 326.7 64% 67% 1.82 1.83 303.3% 305.2%

(1) — Nodes where the site discharges

Table 2-10 2041 5-Year RDII HGL Results (Pre-development vs Post-development)

Green Highlighting Shows HGL Freeboard is greater than 1.8 m

Yellow Highlighting Shows Freeboard is less than 1.8 m, but the flow is contained within Pipe (i.e. no surcharge)

Red Highlighting Shows Freeboard is less than 1.8 m and pipe is surcharging

. . Max Allowable Minimum Pre-Development Post Development
Location Conduit (DS) MH 1/G (m) HGL (m) Obvert Maximum HGL (m) Freeboard (m) Maximum HGL (m) Freeboard (m)

Pafford Street ¥ 189001794 180003396 89.40 87.60 86.68 86.50 2.90 86.56 2.83
Pafford Street 189001793 180003397 89.67 87.87 86.58 86.38 3.30 86.43 3.25
Pafford Street 189001792 180003398 89.30 87.50 86.36 86.20 3.10 86.27 3.04
Pafford Street 189001791 180003399 89.16 87.36 86.23 86.02 3.14 86.05 3.10
Pafford Street 189001790 180003401 88.63 86.83 85.13 85.12 3.51 85.25 3.38
Pafford Street/King Street 189004273 180003402 88.24 86.44 84.91 84.82 3.42 84.87 3.38
King Street/Evergreen Lane 189004218 180006385 88.16 86.36 84.74 84.65 3.51 84.69 3.47
King Street 189004061 180006196 88.25 86.45 84.67 84.56 3.68 84.59 3.66
King Street 189004113 180005803 88.17 86.37 84.65 84.45 3.72 84.47 3.70
King Street/Anne Street 189004053 180006197 88.00 86.20 84.60 84.40 3.60 84.43 3.57
King Street 189001289 180003405 87.84 86.04 84.43 84.20 3.64 84.22 3.61
King Street/John Street West 189002039 180003556 87.38 85.58 84.17 83.95 3.43 83.97 3.41
King Street 189001290 180003315 86.34 84.54 84.05 83.83 2.51 83.85 2.49
King Street/Mary Street 189002045 180003430 85.99 84.19 83.63 83.41 2.58 83.43 2.56
King Street 189001291 180003431 86.90 85.10 83.39 83.17 3.72 83.20 3.70
King Street 189001292 180003432 86.34 84.54 82.97 82.76 3.58 82.78 3.56
King Street/Centre Street 189001293 180003433 87.59 85.79 82.36 82.27 5.32 82.28 5.31
King Street 189001295 180003438 87.65 85.85 82.29 82.09 5.57 82.11 5.54
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Green Highlighting Shows HGL Freeboard is greater than 1.8 m

Yellow Highlighting Shows Freeboard is less than 1.8 m, but the flow is contained within Pipe (i.e. no surcharge)

Red Highlighting Shows Freeboard is less than 1.8 m and pipe is surcharging

. . Max Allowable Minimum Pre-Development Post Development
Location Condit (DS) MH 1/G (m) HGL (m) Obvert Maximum HGL (m) Freeboard (m) Maximum HGL (m) Freeboard (m)

King Street/Gage Street 189001296 180003214 87.86 86.06 82.02 81.81 6.05 81.83 6.03
Gage Street 189001298 180003215 87.48 85.68 81.86 81.66 5.82 81.68 5.80
Gage Street/Regent Street 189001299 180003216 86.81 85.01 81.44 81.24 5.57 81.26 5.55
Gage Street 189002043 180003217 86.01 84.21 81.18 80.98 5.03 81.00 5.01
Gage Street/Victoria Street 189001300 180003664 85.15 83.35 80.92 80.71 4.43 80.74 4.41
Gage Street 189001301 180003219 84.35 82.55 80.66 80.46 3.88 80.48 3.86
Gage Street/Gate Street 189001302 180003220 83.48 81.68 80.40 80.21 3.27 80.23 3.25
Gage Street 189001303 180003221 83.09 81.29 80.14 79.94 3.15 79.96 3.13
Gage Street/Simcoe Street 189001613 180003222 84.75 82.95 79.89 79.78 4.97 79.80 4.95
Gage Street 189001614 180003223 84.04 82.24 79.86 79.59 4.45 79.60 4.43
Gage Street/Mississagua Street 189001616 180003224 83.57 81.77 79.66 79.43 4.14 79.45 4.13
Mississagua Street 189002015 180003202 83.82 82.02 79.55 79.29 4.53 79.31 4,51
Mississagua Street/Centre Street 189001780 180003201 84.45 82.65 79.36 79.09 5.35 79.12 5.33
Mississagua Street 189001779 180003775 84.84 83.04 79.20 78.90 5.94 79.04 5.80
Mississagua Street/William Street 189001617 180003889 85.09 83.29 78.92 78.84 6.26 78.98 6.11
William Street 189001618 180003890 83.99 82.19 78.77 78.78 5.21 78.90 5.09
William Street/Butler Street 189001619 180003891 83.79 81.99 78.49 78.72 5.07 78.82 4.97
William Street 18901620 180003892 83.38 81.58 78.41 78.64 4.74 78.74 4.64
William Street/Dorchester Street 18901622 180003893 83.25 81.45 78.27 78.57 4.68 78.66 4.60
William Street 18901623 180003894 81.02 79.22 78.12 78.40 2.63 78.46 2.56
William Street/Nassau Street 18901624 180003898 80.86 79.06 77.96 78.26 2.60 78.31 2.55
William Street 18901625 180003303 80.56 78.76 77.66 78.03 2.53 78.05 2.51
William Street 18902049 180003302 81.89 80.09 76.83 77.97 3.92 77.98 3.91
William Street Sanitary Pumping Station 180003301 82.40 80.60 76.69 77.91 4.49 77.92 4.48

(1) — Nodes where the site discharges
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3.0 CONCLUSIONS

This sanitary analysis report presents the impact of the proposed development on the existing
sanitary sewer network under multiple scenarios. The analysis was completed using an Infoworks
ICM model, which was developed based on the InfoSWMM model provided by Niagara Region.
The model was updated to reflect new developments in the sewershed and correct pipe information
as per the plan and profile drawings. The analysis simulated pre-development and post-
development scenarios under 2041 DWF, 2041 Design RDII and 2041 5-year Storm conditions as

defined in the Region’s model. The following is the summary of the assessment:

e The total estimated population of the proposed development is 795 people. Under post-
development conditions, a peak constant flow of 13.82 L/s was applied in the model to
represent the proposed development, as flows will be discharged to the existing sewer

system via a pumping solution.

e The 2041 DWF and 2041 Design RDII results indicated no surcharge conditions along the
downstream sewer under pre-development and post-development scenarios. Therefore, it
is anticipated that the existing downstream sewer has adequate capacity to support the

proposed development during 2041 DWF and 2041 Design RDII conditions.

e The 2041 5-year Storm results indicate that several pipes experience water levels above the
pipe obvert under pre-development and post-development scenarios. However, the
majority of them operate below 100% of their flow capacity. Only 4 of them exceed 100%
flow capacity in the post-development scenario, demonstrating actual surcharge conditions
due to the capacity deficiency of the sewer. It is noted that these surcharged sewers could
provide a minimum freeboard of 1.8m, satisfying the Region’s criteria for WWF
conditions. Therefore, it is anticipated that the existing downstream sewer has adequate
capacity to support the proposed development during the 2041 5-year Storm WWF

condition.

e Potential upgrades can be implemented to eliminate locations where flow capacity exceeds
100%, if requested by the Town. However, these surcharge conditions are generally
considered safe under WWF conditions in accordance with Niagara Region design

standards. As such, upgrades are not recommended, as the incremental benefit would be
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minimal. The potential upgrades are summarized below:

St T Upstream Downstream Existing Sewer Downstream Sewer
Manhole Manhole Diameter (mm) Diameter (mm)
Pafford Street | 180003401 180003402 300 375
William Street | 180003891 180003892 350 450
William Street | 180003893 180003894 600 675
William Street | 180003898 180003303 600 675

We trust that you will find the contents of this report satisfactory. Should you have any questions

or comments, please do not hesitate to contact the undersigned.

Respectfully Submitted,

SCHAEFFER & ASSOCIATES LTD.

T.P. WONG

100575073

Tsz Pok (Paul) Wong, P.Eng.
Water Resource Engineer
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Appendix A

Background Information
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A.1 — Architectural Drawings
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SITE STATISTICS ZONING RELIEF TABLE
Ritz Carlton Hotel / Spa Site BY-LAW RELIEF
ZONING SITE WORKS 144 and 176 John Street BY-LAW 7.14.56 BY-LAW REQUIREMENT PROVIDED REQUESTED
PERIVETER OF BUILDING a) Minimum Lot Frontage 300.0 m 305.12 None
% GENERAL COMMERGIAL PERIVETER OF COVERED \ = LUILDING b) M_|n_|mum Lot Depth 120 m 121 m None
: F (GC) ZONE (DASHED) | PROPERTY AREA Proposed ¢) Minimum Landscaped Open Space 50% 73.8% None
» A = STRUCTURE d) Maximum Lot Coverage 12% 20.7 % None
% 2 B | OPEN SPACE (OS) ZONE PERIMETER OF COVERED STRUCTURE Property Area e) Minimum main bUIldIng setbacks in
: R (UNENCLOSED) 53,262.42 m? . . ..
2 (DASHED) Commercial Zoned Area ’ accordance with Figure 7.14.56Fii 93.75m 137.6 m None
GENERAL COMMERCIAL EXISTING BUILDING Plus Lease Lands from Ritz Carlton Residences f) Minimum vehicular access ramp 30.48 m 137.6 m None
ZONE LEASED
% - 7 Long Term 583 Charlotte Street and 200 John Street East +4,751.56 m2 setback 8.09m © 5
WETLANDS / | PAVERS g) Maximum building height 17.35m 24.74 m O e
" - Minus Existing Open Space Zone - 30,564.84 m? h) Maximum seating capacity for 'o E %
ASPHALT Total to be Zoned General Commercial Area 57 449 14 m2 restaurant 200 seats 99 seats River View Restaurant 59
— —_— 240 seats Upper Banquet Room U) © 3
_ o CONCRETE BUILDING GROUND COVER 39 seats Grand Salon GJ u=ﬁi %
‘o'é 5 oﬁc; 34 seats Private Lounge _I s %
00000 PooL 118 seats Lower Restaurant g ¢
q Ritz Carlton Hotel 3.587.73 m2 266 seats Lower Banquet Room \ =
CONCRETE CURB Rand Spa '269.57 m?2 786 seats Total 600 seats =
% UNHATCHED AREAS TO BE GRASS or LANDSCAPE Outdoor Spa Pavilions 938.00 m2 i) Maximum number of rooms for the hotel 106 " 5 rooms - ST
‘ ALL SITE WORK NEW UNLESS NOTED OTHERWISE Coach House 146.6 m? i) Maximum ground floor area of all w E 5
: Devonian House 253.73 m?2 buildings in the commercial zone 4,181 m? 5,695.6 m* 1,600 m? g4
: PARKING SPACES Total Building Ground Cover 5.695.63 M2 k) Maximum floor area of the spa 185.8 m? 1,707.6 m? 400 m? q) E h,-
KEY P LAN _ I) Maximum ground floor area of Arts & = = g
BUILDING GROSS AREAS Learning Center 1250 m?  Not Applicable None GJ $ 3
m) Devonian House: No other commercial D-
SCALE:  NOT TO SCALE Ritz Carlton Hotel Basement 2,350.71 m?2 use shall be permitted except for a
Underground Parking 7,159.17 m2 maximum of 8 guest rooms associated
Ground Floor 3,587.73 m2 as part of the hotel use Restaurant Restaurant Use to be permitted
Second Floor 2,880.33 m?
Third Floor 2,880.33 m=2
Fourth Floor 2,880.33 m=2
Fifth Floor 2,927.77 m?2
Mechanical Penthouse
o= | | ; Total 2
KNOWN  AS o8y //::4;/ 3 24,659.43 m
EEEEEEEEi%%EEE=EEs == i == == R = = "__ ====F" Rand Spa asement 88056 m2
_— (B Y TP e mg 6, SERE NTTA™C F(,\,'_?A REOTFE-STREET = 1) ; Existing Building Ground Floor 769.57 m2
:‘@4)' = Uzé p‘N 4‘6404‘ 297.03 MEAS =====D== EE:g}—NL ====R2EEEG0IE = OBQS___——— ===o=cTRRiT e === === 20 St g?' = ‘L .l U Second Floor 3297 m?
z® | r/f =z —_ N32°54°10"E ; . 122.28 MEAS <1 N | = Third Floor 312.85 m2 LICENCE
! » — T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T aT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T g - - - - l . .
I 1504 —— 142.03 PL2&SET ! | ! 108.38 BEAS Z \ | | 0 Widow's Walk 27.25 m2 - 3745 -
@ LB&NEAS | 17676 PLIGMEAS | L‘ i b PR EEE OF S STONE WALL 108.09 PLI STONE WALL } \ } 7.4 Total 5319.93 m2 (T
il e | | . LOT 1 e e -
= O/S | | | 2e | Bo 055 EAST SR Outdoor Spa Pavilions 938 m?
P I ! ! | P.LN. 46404-0002 _21 g 15,90, PL3ESET 1 11T
S B QB | | 1 G \\ % e S Coach House Ground Floor 146.6 m?
| b ‘ @ | I | | & © . I >
) ﬂ: ““ 0 | O b e do___| \ oo =~ Existing Building Second Floor 102.4 m2
:}I' 1': H | e | @ o 52 odl ‘{ ll l{ Total 249 m?
I P ) O oZllm = b —_—
Il [ I } ! } i 2 (ojg o (Zﬂ | l | [GN]
(I{ R = } © A | LOT 2 Sl s — gi{; e Devonian House Ground Floor 253.73 m?
1{' % E: 1‘: % | | % | P.LN. 46404-0003 25 = &b — CREEK 10m BUFFER e N | ‘11 | Existing Building Second Floor 253.73 m
b ks s S5 Total
i‘l I{E i‘} 5 | j @ L ] j; EXISTING 100 YEAR e = g ll ll‘lﬁ ota 507.46 m?
i R it et A= T SRECSECEee ] —
) % b . - O | 5558 . E — = = N l\ N Total Gross Building Area 28,680.8 M2
T i | h SR S S e S o \ ’
=g . fo LOT 3 Sozgd > e
b | o /= \ PN, 46404-0004 ©435 b
Pt | — N CooE ~ o
q'w ; | o0 / = \ Al s i \ ‘ SITE STATISTICS
b } / N Nt B I3 11
M ADJACENT j - \ L . Full Property —
‘ l ! | RESIDENTIAL 4 2 : - wp Gross Building Ground Cover 5,695.63 m? s
} | GED }L‘ RM1 ZONE \\ /a LOT 4 5 ll } 10.7% of Property O 5
. | | /PN, 4640400052 ‘ LLl
/} , ‘E\ }‘; i - N / 9 = ll 1, Landscaped Area 45,085.06 m? z o 0
4 , AL I -~ N AN e O%”Tw, ll ' 84.6% of Property j Ll < E
N e —— — | . ~ L \\\ ) 1
—- PART 1 T ST %Ofv”f' P Asphalt Area 2,481.73 m? a = a o
\ PART 2 > S~ / N N il == ll ‘1 P : , /3 m E 4
N \ e e y - /5 " oz . 4.7% of Property ()]
e N / ) : / ~ . M .
\\/ s ‘; ‘; ~ R - /= \\ “ % O G“& A & ?5 ll I{ Lands Zoned General Commercial ‘5 O Z ©
J /4 PART 3 o e |~ J = o T &P 2o o o T 2 z 0 N
y I O / (e X S 2/ [ Gross Building Ground Cover 5,695.63 m
S A/ BN o Z ] S / P - SO 2o B N 20.7% of G.C. Zone — ]t -
5555{55 -, /// /\ } % // i O \\ % @) 0@‘996&“ e éq %"P ll i ll . (o] .U, z u
_ - /C/)// A/ N PART 5 % } // o \\ \O /\bgcﬁgég)g B Eé o ll l lI Land dA 20.249.68 2 < o d
7N ~ / \ S Y EV S, -
i TS ) P g o 2 i andscaped Area 249.68m OO
N N S ——l , 5 L O RN ot 73.8% of G.C. Zone 1T
"****7*7///\\ \\\ \\\ /¢ ‘ i /// 8 \\ o i ll \l I| N d ¢
PLAN | O30RY — ATI2N R o o / N \ = Loy Asphalt Area 1,503.83 m2 2 -
Y \‘ o AN V@)G“YO & i / Qgggw& \ = { i ', 5.5% of G.C. Zone (I-lsl
= = | zl =z N o~ / A0 g \ S | |
z Iy 0 ‘ N & % I / dﬂd 0 9 e e s i
U T Ui & 5 103.08 PL4 N | / N W3 8] Q' SV w@wmma l \ !
T 1 Z s>l 2 22 & 10306MEAS 2" \O ! / o3 S BT = === Vol
=8 SR ST N\ asedoe e e e Re
o b lob o B PART TN N N s y \\Mxxgﬁgxz% L PARKING REQUIREMENTS
] = L&B"J,ﬂ#, | \OENTL S 21.34 e e '/( S |I l | HOTEL COMPONENTS VEHICLE PARKING REQUIRED BICYCLE PARKING REQUIRED
St ) = e — ; ; : 2l n/j /rH/”\ sk ni { { ?ﬁ Hotel Rooms 111 1 per guestroom in
‘t il CosT WIRE cence—" : - g r__IJ ol 0 TR SR ) NN S R e S 7@( { l\ Ej’ addition to other uses 111 spaces | No requirements 0 spaces %)
& - | SIS DSOS ISOIIIR, g3z
I o g (el /= e 250 T e n S
= > r80 east] &9 === o =52h \ === R Seats Area O
o - N Q?EO_O_E%_J/ (o) . ol o | e s S ‘ bl E% : Restaurants River View Restaurant 99 288.48 m? 2
S jTC R é [ 3 C:Iﬁm ;L\ \ = RV H } } %g I Upper Banquet Room 240 336.45 m2 e
_ ﬁéé 5: T 5 o | S D ‘ll \ Ei R Gr_and Salon 39 169.57 m2 o
156 == ‘é?\(‘j"“i - ] = CREEK 10m BUFFER ) b f&ﬁ ErlvateRLounge 34 40.9 m2
= ) N A\ N L [ 3
% T?; CIm —— L“ RANP 70 HELOW S | 137.60 |l % e I_owel‘ Bestaurta;t 118 87.3 m=2 )
- 17972 _ SO B ) W GRADE | PARKING =) PROVIDED SETBACK b | o ower banquet Room 266 349.16 m? Restaurants (375.78 m?)
N 30R T 255 =~ s = S EXISTING 100 YEAR ! o S Subtotal 738 1,271.86 m2 1 per 9m2 GFLA 141 spaces | 2 per 100 m2 GFLA 7.52 spaces
R MGERER L) e S SEE =25 FLOOD LINE L i - Outdoor b
SR br s = ; s N S ) v estaurant - Outdoor Patio Seats
a P gminy 5.31 i 3 - — R
- O 0971 % < |pED SETBACK :Jv i Iﬁﬁm By - Sg;ngTBAC ""””/’””Zr B %l o 104 414.46 m2 1 per 30 m? GFLA of
= , _| _ M,/ROW ’R’”’”’”””,,,,/,,,,/"" S 3 Outdoor Patio Area in addition to the
I 5 RKING EXIT e S %/ e T T ‘{ ll P requirements for a restaurant or
“PART 12 PLAN SORFI717¢ || RE-STOREY INENREEESS 5 et | b Lo take-out restaurant. 14 spaces | No requirements 0 spaces %
’ BN 1 e / | I z
LOT,TE,Y/H"/""”””"" BEPE NS S0 & EAJ o r = == I'. '{ Conference Rooms on Areas Used in S
R N P = I NsofespoE P 1S HOTEL R } ! Conjunction with Other uses Meeting Room A 94.52 m2 %
T N - FIVE STOREYS = S l ‘ Meeting Rooms B, C, D & E 187.99 m2
:“E B = : 12421 A '! | l{ Conference Room 43.46 m? o 2
PART 13, PLAN SURTIZEL 1 | 85 i ﬁ ———le o ROVIDED SETBACK oLk ) Subtotal 325.97 m2 1 per 18.5 m? GFLA 18 spaces | No requirements 0 spaces 5
_OF—WAY AS SET IN [NST. Np. U] =~ % mm | |
SUBEC J%\?)GIHETNQF WA i" =2 AT REMOVED i 1‘1 ‘nl I Office Front Reception 69.26 m2 S
RESIDENTIAL | A (| ) : W%/ | IS Human Resources 85.19 m2 —
RD ZONE : Hr | _// : : = = L 2 li I'u & Management and Marketing 231.04 m?2 i
1 i L S D! Accounting 84.13 m? Offices 8
: NDSCAPE g 5;, Jtuxxﬁﬁ S5 ENTRY E]): l} Subtotal 469.62 m2 1 per 28 m2 GFLA 17 spaces | 1 per 250 m2 GFLA 1.88 spaces =
. Bl = FEATRE} . | 35 |
o e R NI p A Retail Sal Wine Sh 2
Y . X S22 oy | ! etail Sales ine Shop 38.20 m
i = / = e = E S 1{ Gift Shop 25.70 m? Commercial
= i E i e = &@g@pﬁ (QASPHALT 2z Subtotal 63.9m2 1 per 18.5 m2 GFLA 4 spaces | 1 per 200 m? GFLA 0.32 spaces
5 N E ; , . - S Vf;fa Z,f]; REMOVED g '.l By, li
A 0 AN & = ¢ S e C - .
=z =Rl 7 o = = e PROPERTY COMPONENTS >
- - e 2 . T | 3
138 see—tod T | | | | Ian. - G == = A { {l Existing Rand Mansion Total GFLA of Mansion 2,086.43 m2 = =
%O S== L ; Z G % < =t | | \ - Conversion to Spa Area of to be Used as Spa 1,260.86 M2 1 per 15 m2 GFLA 85 spaces | No requirements 0 spaces z 3
B 3516 ek L EF 1] | |oazeB e = M = s s) (Other Areas Unoccupied) o L 0og
2. T o —t — T S gl A
- 2 | i MK s 8 3
’ K| IS ggg = = j L ll§ §ll - . i > . 4 qa" (]I_)
N36°0040lE EAS’ T = . ib N Outdoor Spa Pavilions Combined Area of Pavilions 980.64 m 1 per 15 m2 GFLA 66 spaces | No requirements 0 spaces m n- (4,-) <
N37119'4078 pil = = S gl g I
16.40 yeab[ 1 % &l S = 2 S < c €
16+ P E“A [agr@ F(‘ I O OMMERCIAL 8 //__m% : I| o S Cl)
N sf = qeoj ¢ gg - A SPA” < ,f 0 ': E Existing Devonian Housg o Restaurant 0 —l g g
= peiron M 7 SIN THREE STOREY4 j’ _ : - Ground Floor Conversion to Restaurant  Dining Area 178.50 m2 1 per 9 m2 GFLA 20 spaces | 2 per 100 m2 GFLA 3.57 spaces 1 I.U o 5
(n = i TS m i J | £ T 2 U2k 3 (Remainder Unoccupied) Outdoor Covered Porch Area 188.27 m2 1 per 30 m2 GFLA of Outdoor Patio Area 6 spaces | No requirements 0 spaces N 8 %
S B5rf S 7 5 e - = =
O <2 @ ﬁ T S N S0RK—1/92 “fossE 831 Existing Coach House Commercial P~ ©
e - 2 & T = (X)ASPHALT Eg@. ;%2§ T3 E - - Ground Floor Conversion to Bridal Shop Ground Floor to be Used Only 135 m2 1 per 18.5 m2 GFLA 8 spaces | 1 per 200 m2 GFLA 0.68 spaces I n ~
N g = == ggsg{/’g e I ggﬂg%t = (Remainder Unoccupied) (Second Storey Unoccupied) <
<+ % S =221 = P FR
i BRIDGE R Mm% sy B3zl %ok S 3
12045 - I < = : kS : ELpEs TOTAL PARKING REQUIRED 484 spaces 14 spaces =
~ b Qg —— N33'28'45"E B © \#\\ T é)i%i l{
> - s, oo S0 O 1 \ﬂm ETAEION P R o0l | PARKING PROVIDED BICYCLE PARKING 14 Provided
N 2 gg; ADJACENT paRT 1. AN 30 479 LT - §§ ol } Surface Barrier Free 1 spaces
IS 53 5 RES'D'EC')“T'A'- v BART T 8 ¢ L N Standard 2.75x6.0 m 4 spaces
3 2 ~ fR'P ZONE 523 MEAS = = P I
INEY ! & Tl m 7 N :
O - S - 51.61 PL4&MEAS ' 30.64 PLAGMEAS - P ’ ‘ B B1.7+ 46 464 = ez Ry O 5 6 2 N /1) } | :. Underground Barrier Free 8 spaces DATE: o 18/ -
Standard 2.75x6.0 m 209 spaces
TOTAL PARKING PROVIDED 222 spaces SCALE: 1:100
DRAWN BY: MRW
ZONING SITE PLAN - GENERAL COMMERCIAL & OPEN SPACE
CHECK BY: PJL
SCALE: 1:750
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Niagara Region
2016 Master Servicing Plan Update
Volume IV

Niagara” /. / Region (@4BlucgEly

D. NIAGARA-ON-THE-LAKE WASTEWATER TREATMENT PLANT

D.1 Existing System Overview

The Niagara-on-the-Lake wastewater system services the Old Town and Virgil areas of the
Town of Niagara-on-the-Lake. The system services an existing population of 10,297 and 5,990
employees.!

The system is serviced by the Niagara-on-the-Lake Wastewater Treatment Plant, located on
1550 Lakeshore Road, Niagara-on-the-Lake. The Niagara-on-the-Lake Wastewater Treatment
Plant is a conventional treatment facility with a current rated capacity of 8.0 MLD, a peak flow
capacity of 34.7 MLD?.

Figure 4.D.1 presents an overview of the wastewater system, and Figure 4.D.2 shows a
schematic of the wastewater system.

1 Hemson Consulting Ltd, 2016. Niagara Region TAZ Forecasts to 2041
2 Ministry of Environment, 10 September 2014. Ammeded Environmental Compliance Approval. Number 8314-
9MHHJIQ
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D.1.1 Service Area Overview

Table 4.D.1 provides a list of facility catchments and their areas. Refer to Figure 4.D.1 for the
catchment areas of each facility.

Table 4.D.1 Facilities and Catchment Areas

| Facllty | Catchments | Gatchment Area (ha)

Niagara-on-the-Lake WWTP
(Including Sub Catchments)
Niagara-on-the-Lake Garrison Village SPS 785.7
Wastewater Treatment Plant Lakeshore Road SPS
(WWTP) William Street SPS
Niagara-on-the-Lake WWTP
(Excluding Sub Catchments)
Garrison Village SPS
(Including Sub Catchments) 112.3
Niagara Stone Road SPS
Garrison Village SPS 78.9
(Excluding Sub Catchments) '
Niagara Stone Road SPS Niagara Stone Road SPS 33.4
Lakeshore Road SPS
(Including Sub Catchments) 295.4
Lakeshore Road SPS Line 2 SPS
Lakeshore Road SPS 2673
(Excluding Sub Catchments) '
Line 2 SPS Line 2 SPS 28.0
William Street SPS
(Including Sub Catchments) 378.1
William Street SPS Front Street SPS
William Street SPS
(Excluding Sub Catchments)
Front Street SPS
(Including Sub Catchments) 56.9
Front Street SPS Ricardo Street SPS
Front Street SPS 20 8
(Excluding Sub Catchments) '
Ricardo Street SPS Ricardo Street SPS 36.1

0.0

Garrison Village Sewage
Pumping Station (SPS)

321.1

JUNE 2017 HOW WE FLOW Page 4
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D.1.2 Facility Overview

Table 4.D.2 Wastewater Treatment Plant Overview
Plant N Niagara-on-the-Lake Wastewater
ant Name Treatment Plant
Address 1550 Lakeshore Road, Niagara-on-the-Lake
Discharge Water Lake Ontario

Rated Capacity: Average Daily Flow 8.0 MLD
Rated Capacity: Peak Flow Rate (Dry

Weather) Not Available
Rated Capacity: Peak Flow Rate (Wet 34.7 MLD
Weather)

¢ Mechanical bar screens with air bubble
diffuser system

e Grit classifier with cyclone separators

e Aeration

¢ Final clarification

e Sludge thickening

e Anaerobic digestion

Key Processes

JUNE 2017 HOW WE FLOW Page 5



Niagara Region

T — : M=
Niagara //Reglon (€JBIucEEl 2016 Master Servicing Plan Update

Volume IV
Table 4.D.3 Wastewater Treatment Plant Effluent Objectives
Effluent Parameter Objective Concentration?
CBODs 15.0 mg/L
TSS 15.0 mg/L
Total Phosphorus 0.5 mg/L
Total Ammonia Nitrogen
April, May, and October 5 mg/L
June — September 2 mg/L
November — March 10 mg/L
E. Coli 100 organisms/100 mL
Total Chlorine Residual 0.01 mg/L

3 Ministry of Environment, 10 September 2014. Ammeded Environmental Compliance Approval. Number 8314-
IMHHJIQ

JUNE 2017 HOW WE FLOW Page 6



Niagara

/7 Region

@ EREPlan

Sewage Pumping

Station

Table 4.D.4

Location

Niagara Region

2016 Master Servicing Plan Update

ECA
Firm
Capacity
(W)

Number
of
Pumps

Pumping Station Overview

Operational
Firm
Capacity
(W)

Volume IV

Total
Dynamic
Head (m)

Garrison Village 1788 Lakeshore
Sewage Pumping Road, Niagara- 2 62.0 21.7 25.0
Station (SPS) on-the-Lake
1974 Niagara
Niagara Stone Road Stone Road,
SPS Niagara-on-the- 3 24.0 22.0 20.5
Lake
1340 Lakeshore
Lakeshore Road | p,a4. Niagara- 2 90.0 90.0 315
SPS
on-the-Lake
Hunter Farm
Line 2 SPS Subdivision, Line 2 Unknown 8.0 Unknown
2 Road, Virgil
433 William
William Street SPS | Street, Niagara- 3 250.0 250.0 35.0
on-the-Lake
Front Street,
Front Street SPS Niagara-on-the- 2 41.5 41.5 10.7
Lake
Ricardo Street,
Ricardo Street SPS | Niagara-on-the- 2 17.6 11.9 14.0
Lake
JUNE 2017 HOW WE FLOW Page 7
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Table 4.D.5

Sewage Pumping Station

Forcemain Overview

Pump Station

Operational

Capacity (L/s)

Length (m)

Diameter
(mm)

Niagara Region
2016 Master Servicing Plan Update
Volume IV

Capacity @
2.5 m/s

(L/s)

Garrison Village Sewage

Pumping Station (SPS) 2ol ek Au 8.5
Niagara Stone Road SPS 22.0 902 150 44.2
Lakeshore Road SPS 90.0 2,078 300 176.7
Line 2 SPS 8.0 175 100 19.6
William Street SPS 250.0 846 400 436.9
Front Street SPS 41.5 360 200 78.5
Ricardo Street SPS 11.9 624 150 44.2

D.1.3 Flows Overview

Table 4.D.6 shows the historical system flows obtained from wastewater treatment plant
production data for 2011 to 2015. Table 4.D.7 shows the existing wastewater system flows by

catchment.
Table 4.D.6 Historic Niagara-on-the-Lake Wastewater Treatment Plant Flows
Year AEELE DI Average Daily Flow Peak Daily Flow
Weather Flow
MLD L/s MLD L/s MLD L/s
2011 4.8 55.6 5.0 57.9 16.1 186.3
2012 3.9 45.1 4.1 47.5 8.7 100.7
2013 4.8 55.6 4.9 56.7 8.6 99.5
2014 4.1 47.5 4.3 49.8 10.2 118.1
2015 3.9 45.1 4.0 46.3 8.2 94.9
5 Year Average 4.3 49.8 4.4 50.9 10.3 119.2
5 Year Peak 4.8 55.6 5.0 57.9 16.1 186.3
JUNE 2017 HOW WE FLOW Page 8
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Table 4.D.7 Existing Wastewater System Flows by Catchment

Existing Existing
Average Design
Dry Peak Wet
Weather | Weather
Flow (L/s) | Flow (L/s)

Total
Service
Equivalent
Population

Existing = Existing
2-Year S5-Year
Flow Flow
(L/s) (L/s)

Catchment

Niagara-on-the-Lake
Wastewater Treatment 16,287 50.9 326.4 276.7 358.8
Plant (WWTP)
Niagara-on-the-Lake
WWTP 0 0.0 0.0 0.0 0.0
Garrison Village
Sewage Pumping 4,082 7.3 46.7 37.0 50.0
Station (SPS)
Garrison Village
SPS 769 6.5 35.6 27.2 36.7
Niagara Stone Road 3,313 0.8 11.1 9.8 13.3
SPS
gi‘,kses'hore Road 4,866 12.8 110.1 75.0 | 101.0
Lakeshore Road
SPS 3,533 9.8 96.1 68.1 91.7
Line 2 SPS 1,333 3.0 14.1 6.9 9.3
William Street SPS 7,339 30.7 169.6 180.0 247.1
William Street SPS 7,058 21.2 134.3 156.0 211.0
Front Street SPS 281 9.5 35.3 24.0 36.1
Front Street SPS 211 3.4 12.8 9.4 14.1
Ricardo Street
SPS 70 6.1 22.5 14.6 22.0

Note: Flow numbers may not sum due to rounding.

JUNE 2017 HOW WE FLOW Page 9
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D.2 Growth Projections
D.2.1 Population Projections and Allocations

Table 4.D0.8 and Table 4.D.9 outline the existing and projected serviced population and
employment by catchment.

Table 4.D.8 Niagara-on-the-Lake Wastewater Treatment Plant Existing and
Projected Serviced Population by Catchment

Growth
| Catohment | 2014 2021 | 2020 | 2031 | 2030 | 2041 | 501447

Front Street
Sewage 102 106 107 108 111 115 12
Pumping
Station (SPS)
Garrison
village SPS 742 870 983 1,071 1,103 1,111 369
Lakeshore
Road SPS 2,069 2,448 3,008 3,192 3,257 3,317 1,248
Line 2 SPS 1,333 1,368 1,391 1,414 1,469 1,485 152
Niagara
Stone Road 1,776 1,666 1,656 1,768 2,013 2,129 353
SPS
Ricardo
Street SPS 44 46 46 46 47 48 3
W""E"S”F‘,g”eet 4229 | 4458 | 4492 | 4536 | 4636 | 4748 518
Total 10,297 | 10,961 11,684 12,135 12,635 12,953 2,657

Note: Population numbers may not sum due to rounding.

JUNE 2017 HOW WE FLOW Page 10
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Table 4.D.9

Niagara-on-the-Lake Wastewater Treatment Plant Existing and
Projected Serviced Employment by Catchment

Growth
Catchment 2014 2021 2026 2031 2036 2041 o4
Front Street
Sewage 108 115 116 117 117 119 10
Pumping
Station (SPS)
Garrison
Vilage SPS 26 56 63 67 81 101 74
Lakeshore
RoadSps | 1464 | 1,637 | 1667 | 1,696 | 1,728 | 1,776 312
Line 2 SPS 0 0 0 0 0 0 0
Niagara
Stone Road | 1537 | 1,786 | 1859 | 1,925 | 2,013 | 2,133 596
SPS
Ricardo
Stroot SPS 26 27 27 27 27 28 2
W'”'Z”I‘Dg”eet 2829 | 2960 | 2997 | 3024 | 3061 | 3117 288
Total 5990 | 6582 | 6729 | 6856 | 7,028 | 7,273 1,282

Note: Population numbers may not sum due to rounding.

JUNE 2017
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D.2.2 Future Flow Projections

Table 4.D.10 and Table 4.D.11 summarize the projected peak dry weather flow and peak wet
weather flow by catchment.

Table 4.D0.10 Projected Peak Dry Weather Flow by Catchment

2021 2026 2031 2036 2041
Design Design Design Design Design

Catchment Peak Dry Peak Dry Peak Dry Peak Dry  Peak Dry
Weather Weather Weather Weather Weather
Flow (L/s) Flow (L/s) Flow (L/s) Flow (L/s) Flow (L/s)

Front Street
Sewage Pumping 6.9 7.0 7.0 7.0 7.1
Station (SPS)
Garrison Village
SPS 15.0 16.4 17.5 18.0 18.4
Lakeshore Road 254 315 33.6 34.6 35.7
SPS
Line 2 SPS 6.5 6.7 7.0 7.6 7.8
Niagara Stone
Road SPS 3.0 3.7 5.6 9.1 11.5
Ricardo Street SPS 12.2 12.2 12.2 12.2 12.3
William Street SPS 46.0 46.7 47.4 48.7 50.3
Total 115.1 124.2 130.3 137.3 143.1

The following presents an example calculation of projected peak dry weather flow.

2041 Peak Dry Weather Flow for William Street Sewage Pumping Station:

= (2014 Average Dry Weather Flow x Peaking Factor) +

(2041 Equivalent Population — 2014 Equivalent Population) x 275 L/cap/day x

1 day/86400 s x Harmon Peaking Factor for Growth Population

=(21.23 L/s x 2.0) + (7,865 — 7,058 people) x 275 L/cap/day x 1 day/86400 s x 3.06
=50.3L/s

JUNE 2017 HOW WE FLOW Page 12
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Table 4.D.11 Projected Peak Wet Weather Flow by Catchment

Catchment

2021

Design
Peak Wet
Weather
Flow (L/s)

2026

Design
Peak Wet
Weather
Flow (L/s)

2031

Design
Peak Wet
Weather
Flow (L/s)

2036

Design
Peak Wet
Weather
Flow (L/s)

2041

Design
Peak Wet
Weather
Flow (L/s)

Front Street
Sewage Pumping 12.9 12.9 12.9 13.0 13.1
Station (SPS)
Garrison Village
SPS 37.6 39.0 40.1 40.6 40.9
Lakeshore Road | ;4 g 108.0 110.1 111.1 112.1
SPS
Line 2 SPS 14.5 14.7 15.0 15.7 15.8
Niagara Stone
Road SPS 12.6 13.3 15.1 18.7 21.1
Ricardo Street
SPS 22.6 22.6 22.6 22.6 22.6
William Street 137.8 138.5 139.2 140.5 142.1
SPS
Total 339.8 348.9 355.0 362.1 367.8

The following presents an example calculation of projected peak wet weather flow.

2041 Peak Wet Weather Flow for William Street Sewage Pumping Station:
= 2041 Peak Dry Weather Flow + 2041 Design RDII

= 2041 Peak Dry Weather Flow + (2041 Catchment Area x 0.286 L/s/ha)
=50.3 L/s +(321.1 ha x 0.286 L/s/ha)

=142.1L/s

JUNE 2017 Page 13
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D.3 Assessment of Wastewater Infrastructure (Existing and Future)
D.3.1 Treatment Plant Capacity

Figure 4.D.3 shows the projected future demands at the Niagara-on-the-Lake Wastewater
Treatment Plant. The plant has surplus capacity and will not reach 80% capacity within the
2041 time horizon.

Flow (MLD)

1

0
2011 2016 2021 2026 2031 2036 2041

Plant Capacity

® Historical Average Flow —— Projected Average Flow
80% Trigger - == 90% Trigger

Figure 4.D.3 Projected future demands at Niagara-on-the-Lake Wastewater
Treatment Plant

D.3.2 Sewage Pumping Station

Table 4.D.12 highlights the sewage pumping station existing and projected capacity.
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Table 4.D.12 System Sewage Pumping Station Performance
Existing 2041 2041
Sewage N Facility Design Design
Pumping %3?;[}'%”;'33 Operational Peak Wet Peak Wet SS;?ilcuif/
Station Capacity (L/s) Weather Weather (Lls)
Flow (L/s) Flow (L/s)
Garrison :
Village Qarrlson
Sewage Vllkge SiPs 21.7 46.7 60.9 -39.2
PuMping Niagara Stone
Station (sps) | R0ad SPS
Niagara Stone | Niagara Stone
Road SPS Road SPS 22.0 11.1 21.1 0.9
Lakeshore LEl e
Road SPS Road SPS 90.0 110.1 127.2 -37.2
Line 2 SPS
Line 2 SPS Line 2 SPS 8.0 14.1 15.8 -7.8
William Street
William Street SPS
SPS Eront Street 250.0 169.6 177.7 72.3
SPS
Front Street
Front Street SPS
SPS Ricardo Street 415 35.3 35.6 o9
SPS
Ricardo Street | Ricardo Street
SpS SPS 11.9 22.5 22.6 -10.7
The following sewage pumping stations have projected pumping deficits:
e Garrison Village Sewage Pumping Station
e Lakeshore Road Sewage Pumping Station
e Line 2 Sewage Pumping Station
¢ Ricardo Street Sewage Pumping Station
JUNE 2017 HOW WE FLOW Page 15
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D.3.3 Forcemain

Table 4.D.13 highlights the existing and projected forcemain performance.

Table 4.D.13 Forcemain Performance
PUmp Existing 2041
Station Capacity Design Design 2041
Sewage Pumping Operational @25 Peak Wet Peak Wet | Surplus/
Station Capacity m/s (L/s) Weather Weather Deficit
(Lls) Flow Flow (W)
Garrison Village SPS 21.7 78.5 46.7 60.9 17.6
N'agaragFt,OS”e Road 22.0 44.2 111 21.1 23.1
Lakeshore Road SPS 90.0 176.7 110.1 127.2 49.5
Line 2 SPS 8.0 19.6 14.1 15.8 3.8
William Street SPS 250.0 436.9 169.6 177.7 259.2
Front Street SPS 41.5 78.5 35.3 35.6 42.9
Ricardo Street SPS 11.9 44.2 225 22.6 21.6

All forcemains have a projected surplus capacity.
D.3.4 Trunk Sewer

Figure 4.D.4 and Figure 4.D.5 highlight the existing and projected peak wet weather flow,
respectively. Trunk sewers in the Garrison Village Sewage Pumping Station and Ricardo Street
Sewage Pumping Station catchments are approaching capacity within the 2041 time horizon.
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D.4 System Opportunities and Constraints

Figure 4.D.6 highlights the existing opportunities and constraints.
D.4.1 Niagara-on-the-Lake Wastewater Treatment Plant

e The current rated average daily flow capacity of the plant is 8.0 MLD, with an existing
flow of 4.4 MLD and a projected flow of 6.3 MLD, which is below 80% of the wastewater
treatment plant rated capacity. As such, the wastewater treatment plant has surplus
capacity to accommodate growth beyond 2041.

D.4.2 Niagara-on-the-Lake

e Limited residential and employment growth consisting of infill development within the
existing urban boundary is spread out along the Highway 55 corridor.
e Existing and growth related wet weather capacity deficits at several pumping stations.

e EXxisting sewer network has capacity to meet design criteria wet weather flows; however,
actual wet weather flows exceed sewer capacity in several areas.

D.4.3 System Optimization Opportunities

e In-series pumping stations generates cascading impacts.

e Existing system configuration provides limited opportunities to optimize system,
including system diversions to reduce sewage pumping station upgrades and/or
eliminate existing sewage pumping stations.
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D.5 Assessment of Alternatives
No further alternatives beyond application of the hybrid management strategy below were
identified.

e Provide capacity within Regional pumping stations and trunk sewers to convey peak wet

weather flows up to the design criteria of 0.286 L/s/ha.

e Provide upstream flow management and peak flow management to address peak flows
in systems where peak wet weather flows exceed the design criteria of 0.286 L/s/ha
resulting in potential basement flooding and overflow risks.
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D.6 Preferred Servicing Strategy
The following is a summary of the Niagara-on-the-Lake wastewater servicing strategy,
presented in Figure 4.D.7 and Figure 4.D.8:
e The Niagara-on-the-Lake Wastewater Treatment Plant is a newly constructed facility.
The wastewater treatment plant has sufficient capacity to support growth to year 2041.
e The wastewater strategy comprises only of a few sewage pumping station capacity
upgrades to address additional flows from growth.
D.6.1 Pumping Stations
The following sewage pumping station upgrades are required:
e Lakeshore Road Sewage Pumping Station pump replacement: Increase capacity from
90 L/s to 142 L/s.

e Niagara Stone Road Sewage Pumping Station pump replacement: Increase capacity
from 22 L/s to 27 L/s.

e Line 2 SPS pump replacement: Increase capacity from 8 L/s to 17 L/s.
e Garrison Village SPS pump replacement: Increase capacity from 62 L/s to 68 L/s.

e Ricardo SPS has no flow monitoring data, so flows are based on parcel allocation.
Operations staff report no known capacity issues and there is no growth allocated to the
catchment. As such, no project has been identified at Ricard SPS.

D.6.2 Wet Weather

A significant element of the Niagara Region wastewater servicing strategy is the wet weather
management program. The program is intended to deal with existing capacity constraints, and
to provide for growth-related capacity without expanding/upgrading existing trunk
infrastructure, or by minimizing the required expansion/upgrade.

The wet weather management program currently identifies overall preliminary priority, staging
of location and target amount of inflow and infiltration reduction across all systems. This
program provides for a proactive and targeted approach to addressing wet weather impacts.
These wet weather management programs will need to be a joint initiative between the Region
and local municipalities.

JUNE 2017 HOW WE FLOW Page 22



Niagara Region
2016 Master Servicing Plan Update
Volume IV

Niagara” /. / Region (@4BlucgEly

For the Niagara-on-the-Lake system, the following priority areas are identified:

e Virgil area, consisting of the Lakeshore Road Sewage Pumping Station catchment.

e Niagara-on-the-Lake, consisting of the William Street Sewage Pumping Station
catchment.

Further flow monitoring and area-specific wet weather flow studies, including Pollution
Prevention Control Plan, Inflow and Infiltration Study, Intensification Studies, Preferred
Servicing Strategy are needed to identify area specific strategies and projects required to
achieve the wet weather flow reduction objectives. Following the outcomes of the further
studies, targeted funding can be applied outside the priority areas if the projects are found to
address capacity issues and support growth capacity needs.
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D.7 Capital Program

Table 4.D.14 summarizes the recommended project costing, implementation schedule and
Class EA requirements.

D.7.1 Schedule B Project Files

No Schedule B projects are anticipated for the Niagara-on-the-Lake Wastewater Treatment
Plant system.
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Table 4.D.14

Description

Size/
Capacity

Year in
Service

Municipality

Class EA
Schedule

Summary of Niagara-on-the-Lake Wastewater Treatment Plant Capital Program

Class EA Status

Niagara Region

2016 Master Servicing Plan Update

Project

Volume IV

Total
Component

Estimated Cost

Wet weather reduction Wet weather reduction in Northeast Niagara- 5L/s Niagara-on- Dependent on wet
WW-II-014 in Northeast Niagara- . 2022-2031 N/A outcome of wet Weather $750,000
on-the-Lake reduction the-Lake .
on-the-Lake weather flow study | Reduction
. . : . Dependent on Wet
WW-I1-015 Wet Wefathe'r rgductlon Wet weather reduction in Virgil — Niagara-on- 5 L/§ 2022-2031 Niagara-on- N/A outcome of wet Weather $750,000
in Virgil the-Lake reduction the-Lake .
weather flow study | Reduction
Lakeshore Road
Sewage Pumping NeeETEan-
WW-SPS-033 Station (SPS) Pump Increase station capacity from 90 L/sto 142 L/s | 142 L/s | 2032-2041 the-Lake A+ Satisfied Pumping $1,512,000
Replacement - Niagara-
on-the-Lake
Niagara Stone Road
SPS Pump . . Niagara-on- - :
WW-SPS-034 . Increase station capacity from 22 L/s to 27 L/s 27 LIs 2032-2041 A+ Satisfied Pumping $834,000
Replacement - Niagara- the-Lake
on-the-Lake
Line 2 SPS Pump Niesr
WW-SPS-035 | Replacement - Niagara- | Increase station capacity from 8 L/s to 17 L/s 17 L/s 2017-2021 the-Lake A+ Satisfied Pumping $665,000
on-the-Lake
Garrison Village SPS Niagara-on-
WW-SPS-036 | Pump Replacement - Increase station capacity from 62 L/s to 68 L/s 68 L/s 2032-2041 the-Lake A+ Satisfied Pumping $1,250,000
Niagara-on-the-Lake
Total $5,761,000
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D.2.2 Growth Population Projections and Allocations

Table 4.D.6 outlines the existing and projected serviced population and employment by catchment.

Table 4.D.6 NOTL Wastewater Treatment Plant Existing and Projected Serviced Population by Catchment

Existing Population & Employment

2051 Population & Employment Post 2051 Population & Employment 2021-2051 Growth

Sewage Pumping Station

(SPS) Population | Employment Population & Population | Employment Population & Population | Employment Population & Population Employment
Employment Employment Employment Growth Growth

L->Garrison Village SPS 1,268 288 1,555 1,270 341 1,611 1,380 370 1,751 3 53 56

| L->Niagara Stone Road SPS 128 58 187 141 90 231 158 101 259 13 32 45
L->Lakeshore Road SPS 3,642 878 4,520 4,635 1,652 6,287 4,949 1,732 6,682 993 774 1,768

| L->Line 2 SPS 376 113 489 407 158 565 506 163 670 31 45 76

L->William Street SPS 4,202 2,018 6,221 4,778 2,373 7,151 5,065 2,440 7,505 576 355 930

L->Front Street SPS 231 415 646 233 534 767 234 543 776 2 119 121

L->Ricardo Street SPS 211 381 592 214 490 705 216 498 714 4 109 113
TOTAL 10,058 4,152 14,210 11,678 5,639 17,318 12,509 5,848 18,356 1,621 1,487 3,108

Note: Population numbers may not sum due to rounding.
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D.3 System Performance

D.3.1 Woastewater Treatment Plant

The starting point flow for the Crystal Beach WWTP was calculated using historic SCADA flow
data. Ten years of data (2011 to 2020) was reviewed to provide historical context and assess
overall long-term trends; however, the most recent five years of data was used to determine the
average daily flow. Table 4.D.7 shows the historical system flows obtained from wastewater
treatment plant production data. Data from 2011-2019 were from the NOTL Lagoon and the
2020 data were from the new NOTL WWTP.

Table 4.D.7 Historic NOTL Wastewater Treatment Plant Flows

Year Average Daily Flow Peak Daily Flow
s
5.0

2011 57.6 16.1 186.4
2012 4.1 47.0 8.7 100.5
2013 4.9 56.5 8.6 99.2
2014 4.3 49.3 10.2 117.5
2015 4.0 46.8 0.0 0.0
5 Year Average 4.4 51.4 8.7 100.7
5 Year Peak 5.0 57.6 16.1 186.4
2016 3.9 45.7 8.0 92.9
2017 4.6 52.8 8.2 94.6
2018 4.7 54.2 8.1 93.6
2019 5.2 60.6 7.8 89.9
2020 5.0 58.3 18.1 209.7
5-Year Average 4.7 54.3 10.0 116.1
5-Year Peak 5.2 60.6 18.1 209.7
10-Year Average 4.6 52.9 9.4 108.4
10-Year Peak 5.2 60.6 18.1 209.7

(112020 new NOTL WWTP data

The 10-year trend analysis showed that flows to the NOTL WWTP continue to reflect high flows
in wetter years. The 5-year average flow has increased 6% from the 2016 MSP starting point.

The starting point flow used for the NOTL WWTP was 4.7 MLD.

Figure 4.D.3 shows the projected future flows at the NOTL WWTP. The plant has surplus
capacity and will not reach 80% capacity within the 2051-time horizon.
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Figure 4.D.3 Projected Sewage Generation at NOTL Wastewater Treatment Plant
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D.3.2 Sewage Pumping Station

Table 4.D.8 highlights the sewage pumping station operational firm capacities and the existing and projected flows. The existing average and peak dry weather flows were estimated using the wastewater system model,
which was updated using the best available billing, flow monitoring, and SCADA data from 2018 to 2020.

Table 4.D.8 System Sewage Pumping Station Performance

Station 2021 Flows 2051 Flows Post-2051 Flows
Capacity
Design Design 5-Year Storm Design 5-Year Storm
Sewage Pumping System Operational Average Dry FEELILIT || AICTEIES || ST Peak Dry LTI Peak Wet FEELLLELy Allowance Peak Peak Wet
. . Weather Peak Wet Peak Wet Peak Wet Weather
Firm Capacity | Weather Flow Weather Flow Weather Wet Weather Weather
Flow Weather Weather Flow Weather Flow
Flow Flow Flow
Flow Flow
(L/s)
L->Garrison Village SPS 84.5 12.9 14.8 55.2 38.6 16.2 56.7 40.2 18.3 58.8 42.2
| L->Niagara Stone Road SPS 20.7 2.3 2.9 14.2 11.2 3.5 14.8 11.8 3.9 15.2 12.2
L->Lakeshore Road SPS 86.0 17.1 22.6 133.0 167.7 44.1 162.7 197.3 49.0 167.6 202.3
| L-Line 2 SPS 7.3 0.6 0.9 7.8 10.5 2.0 8.8 11.6 33 10.1 12.8
L>William Street SPS 202.8 67.5 76.5 244.8 158.4 90.8 262.7 176.3 94.7 266.6 180.2
L->Front Street SPS 24.7 13.3 25.0 51.7 83.2 28.4 55.2 86.7 28.7 55.4 86.9
L->Ricardo Street SPS 17.2 6.2 7.2 23.9 14.5 8.9 25.6 16.2 9.1 25.8 16.3

The following SPS have existing and future deficiencies under both design allowance PWWF and 5-year storm, requiring upgrades to support existing and future flows.

e Lakeshore Road SPS
e Line 2 SPS
e Front Street SPS

The following SPS have existing and future deficiencies under the design allowance PWWF; however, the existing and projected 5-year storm PWWEF is withing the station’s capacity, as such, the stations capacity is sufficient

to support future flows.

e William Street SPS
e Ricardo Street SPS

The following stations have surplus capacity to support future flows.

e Garrison Village SPS
e Niagara Stone Road SPS
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Changes to Update the Niagara Region Sanitary Model for the Town of Niagara-on-the-Lake

Project: RITZ-CARLTON HOTEL, SPA, & RESIDENCES 144 JOHN STREET EAS1
Project Number: 5625

Date: 2026-04-08

Designed By: T.P.Wong, P.Eng.

Checked by: T.P.Wong, P.Eng.

SCHAEFFERS

CONSULTING ENGINEERS

Proposed Breakdowns " N .
InfoSWMM = 5 Applied | Area | Infiltration
Units/GFA (ha) Population Average Flow Node q
L GLEICES Medium High Density - | High Density - [ Commercial Assigned Peakmﬂg)
Map ID Low density Density 1bed 2beds GFA (ha) Res Non-Res [L/s] Factor' [ha] [L/s]
Variences as identified from the Public Notices
1 455 William Street 5 15 0 0.0443 180003895 3.1 Infill Development
2 425 Dorchester Street 2 6 0 0.0177 180003873 3.1 Infill Development
3 373 Victoria Street 1 3 0 0.0089 180003889 3.1 Infill Development
4 125 Johnson Street 1 3 0 0.0089 180003220 3.1 Infill Development
4 129 Johnson Street 1 3 0 0.0089 180003220 3.1 Infill Development
5 325 King Street® 129 0.18 0 296 1.0620 180003433 3.1 Infill Development
6 409 Missi 1a St 1 3 0 0.0089 180003889 3.1 Infill Development
7 513 Gate Street 2 6 0 0.0177 180003688 3.1 Infill Development
8 551 Butler Street 2 6 0 0.0177 180003872 3.1 Infill Development
9 2203 Niagara Stone Road 9 19 0 0.0561 180003935 3.1 Infill Development
19 25 & 43 Castlereagh St 0.06 0 14 0.0502 180003214 3.1 Infill Development
20 61 Melville Street 12 26 0 0.0767 180003464 3.1 Infill Development
21 187 Queen Street 2 6 0 0.0177 180003419 3.1 Infill Development
22 222 Gate Street"” 18 3 36 0.1292 180003220 | 3.1 Infill Development
23 223-227 Mary Street 24 17 63 0 0.1859 180003689 3.1 Infill Development
24 228 Queen Street® 81 0.08 0 179 0.6422 180003420 [ 3.1 Infill Development
25 237 Anne Street 1 3 0 0.0089 180003561 3.1 Infill Development
26 287 King Street 1 3 0 0.0089 180003215 3.1 Infill Development
27 474 Simcoe Street 1 3 0 0.0089 180003688 3.1 Infill Development
28 489 Regent Street 1 3 0 0.0089 180003559 3.1 Infill Development
Vacant Northwest Parcel
29 between 727 and 737 King 17 34 0 0.1003 180003402 3.1 Infill Development
Street
Royal George Theatre 0.50 0 107 0.3839 180003660 3.1 Infill Development
ions as identified by inspection of historic aerial i
Aberdeen Ln South 42 124 0 0.3660 180003935 3.1 1.68 0.48
Windsor Circle 58 170 0 0.5017 180003688 31 1.74 0.50
George Mannor 120 352 0 1.0389 180003688 31 1.65 0.47
Shaw's Ln 58 170 0 0.5017 180003402 31 4.16 1.19
46-100 Anne Street 73 214 0 0.6316 180006385 31 1.18 0.34
Evergreen Ln 9 27 0 0.0797 180006385 3.1 0.32 0.092
New Commercial Area as identified in the Official Plan
16 I 526 Regent Street”) 0 0 204 0.7327 180003559 | 3.1 2.27 0.649
[Subject development
17 | Residence Site 36 198 0.09 438 20 1.3645 180003396 3.86 13.50 3.89
| Ritz Carlton Hotel / Spa® 111 0.52 0 333 1.1948 180003396 |  3.86 i i
Notes:
Peaking factors assigned to existing new developments set based on total sewershed population. The majority of new sanitary demand flows are lateral to node 180003893 which is at the intersection of|
1 Dorchester Street and William Street. This node is near to the William SPS and as such, the peaking factor based on the sewershed is appropriate.
It should be note that the peaking factor was based on the total equivalent population in 2021. Using this peaking factor criteria into the future will conservatively estimate peak flows.
2 Peaking factor for subject site set based on population draining to node 180003396 including subject site and neighbouring hotel plan. This allows for conservative estimation of downstream flows.
3 New Commercial Area population calculated based on lot area times 90 pp/ha
4 For details on the population, infiltration rates, and average flows, please refer to the Functional Servicing Report for the Subject Site.
Subject lands serviced by pumping station. Flow rate from pumping station set the peak flow from the subject lands.
5 The application is proposed to be developed as a hotel. Population estimated from bed-room types should be considerd as non-residential population. Employment generation rate of 310 L/c/d used to estimate
the average flow.
Population Density (From Nigara Region's 2022 Development Charge Beckground Study)
Low Density 2.929 ppu
Medium Density 2.093 ppu
High Density - 1-Bed 1.214 ppu
High Density - 2-Bed+ 1.991 ppu
Commercial 500 sqft/person
6
Generation Rate (From Nigara Region's 2021 Water Wastewater Master Servicing Plan)
Residential 255 L/c/d
Employment 310 L/c/d
Infiltration Rate (From Nigara Region's 2021 Water Wastewater Master Servicing Plan)
New Developments 0.286 L/s/ha
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PROJECT No.: 5625
DATE: 2026-04-10

DESIGNED BY: T.P.Wong
CHECKED BY: T.P.Wong

Updated Sanitary Sewer Information

SCHAEFFERS

Consulting Engineers

SCHAEFFER & ASSOCATE LTD.

6 Ronrose Dr

Concord, Ontario

L4K4R3

Phone:(905)738-6100

Fax: (905 738-6875

design@ schaeffers.com

Pafford Street and King Street Sewer Information from Drawings: NOTLSAN-0044, NOTLSAN-0126, NOTLSAN-0271, NOTLWAT-0212

Location US Invert (ft) Length (ft) US Invert (m) | DS Invert (m) Length (m) Grade Size (in) Size (mm)
180003401 180003402 278.32 235 84.832 84.610 71.63 0.0031 12 300
180003402 180006385 84.570 84.394 51.50 0.0034 14 350
180006385 180006196 84.394 84.318 22.30 0.0034 14 350
180006196 180005803 84.318 84.197 51.10 0.0024 18 450
180005803 180006197 84.197 84.147 21.10 0.0024 18 450
180006197 180003405 84.147 83.981 77.90 0.0021 18 450

Value Taken Directly From Plan and Profile Drawing

Value Calculated From Measurement




Scaled Peaking Factor Diurnal Profiles

Profile ID Res-3.1 Non-Res-3.1
population 6300-8000 6300-8000
Peaking factor
0:00 3.1 3.1
1:.00 0.378 0.390
2:00 0.089 0.177
3:00 0.024 0.066
4:00 0.000 0.000
5:00 0.035 0.018
6:00 0.252 0.144
7:00 1.417 0.334
8:00 3.100 1.118
9:00 2.454 1.394
10:00 1.832 2.020
11:00 1.373 3.100
12:00 1.161 2.259
13:00 0.950 1.871
14:00 0.831 1.373
15:00 0.695 1.285
16:00 0.670 1.095
17:00 0.728 1.015
18:00 0.893 1.031
19:00 1.146 1.078
20:00 1.343 1.087
21:00 1.368 1.122
22:00 1.333 0.961
23:00 1.158 0.746
0.775 0.317
Residential Non-Residential
Average 1.000 1.000
Sum 24.002 24.000
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Flow and Depth Results Printed on: 2026-04-14

No Highlighting Indicates No Capacity Constraints No Highlighting Indicates No Capacity Constraints
Yellow Indicates q/Q > 100%, d/D <100% Yellow Indicates d/D > 70%

2041 Conditions - Dry Weather Flow - Pre-development to Post-Development Comparison Red Indicates q/Q > 100%, d/D >100% Red Indicates d/D > 100%

Manhole Pipe Flow (q) (L/s) Flow Capacity (a/Qgu) Depth (d) (m) Depth Capacity (d/D)

Location Link ID Length
u/s D/S Size (m) e(l:ng) Slope (%) | Qs (L/s) Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev.

Pafford Street* 189001794| 180003396 | 180003397| 0.300 68.30 0.15 37.6 3.0 16.8 8% 45% 0.06 0.15 20.4% 48.7%
Pafford Street 189001793| 180003397 | 180003398| 0.300 76.20 0.29 52.0 3.0 16.9 6% 32% 0.08 0.16 26.8% 54.0%
Pafford Street 189001792| 180003398 [ 180003399| 0.300 76.50 0.14 36.0 4.2 18.0 12% 50% 0.08 0.16 26.8% 54.0%
Pafford Street 189001791| 180003399 180003401| 0.300 80.80 0.76 84.5 4.2 18.0 5% 21% 0.05 0.09 15.2% 31.3%
Pafford Street 189001790| 180003401 [ 180003402| 0.300 74.10 0.30 52.7 6.2 20.6 12% 39% 0.07 0.14 24.3% 45.3%
King Street 189004273| 180003402 [ 180006385| 0.350 51.50 0.34 85.3 9.5 23.3 11% 27% 0.09 0.13 26.3% 38.5%
King Street 189004218| 180006385 [ 180006196 0.350 22.30 0.34 85.2 12.9 26.8 15% 31% 0.09 0.13 26.5% 38.5%
King Street 189004061 | 180006196 [ 180005803| 0.450 51.10 0.24 138.7 12.9 26.8 9% 19% 0.09 0.13 20.7% 30.0%
King Street 189004113| 180005803 [ 180006197| 0.450 21.10 0.24 138.8 13.0 26.8 9% 19% 0.10 0.14 22.1% 31.6%
King Street 189004053| 180006197 [ 180003405| 0.450 77.90 0.21 131.6 13.0 26.8 10% 20% 0.10 0.14 22.1% 31.6%
King Street 189001289| 180003405 [ 180003556 0.450 76.50 0.34 166.5 13.0 26.9 8% 16% 0.09 0.12 19.1% 27.3%
King Street 189002039| 180003556 | 180003315| 0.450 35.40 0.34 165.3 13.1 27.0 8% 16% 0.09 0.12 19.1% 27.3%
King Street 189001290| 180003315 [ 180003430| 0.450 117.40 0.36 170.5 13.5 27.3 8% 16% 0.09 0.12 19.0% 27.1%
King Street 189002045| 180003430 180003431| 0.450 66.80 0.36 170.2 13.5 27.3 8% 16% 0.09 0.12 19.2% 27.2%
King Street 189001291| 180003431 180003432| 0.450 120.50 0.35 168.5 13.5 27.3 8% 16% 0.09 0.13 20.0% 28.3%
King Street 189001292| 180003432 | 180003433| 0.450 122.10 0.34 167.2 13.5 27.4 8% 16% 0.09 0.13 20.0% 28.3%
King Street 189001293| 180003433 180003438| 0.450 19.70 0.36 171.2 16.9 30.7 10% 18% 0.26 0.28 57.2% 62.5%
King Street 189001295| 180003438 | 180003214| 0.450 79.20 0.35 168.9 17.1 30.9 10% 18% 0.10 0.13 21.5% 29.0%
Gage Street 189001296| 180003214 180003215| 0.450 41.30 0.37 172.4 17.4 31.2 10% 18% 0.10 0.13 21.8% 29.2%
Gage Street 189001298| 180003215 180003216| 0.450 120.30 0.35 168.5 17.5 31.3 10% 19% 0.10 0.13 21.8% 29.2%
Gage Street 189001299| 180003216 | 180003217| 0.450 73.40 0.36 170.7 17.5 31.3 10% 18% 0.10 0.13 21.8% 29.2%
Gage Street 189002043| 180003217 180003664 | 0.450 75.70 0.35 168.4 17.5 313 10% 19% 0.10 0.13 21.8% 29.2%
Gage Street 189001300| 180003664 [ 180003219| 0.450 71.70 0.35 169.4 17.5 31.3 10% 19% 0.10 0.13 21.8% 29.2%
Gage Street 189001301| 180003219 180003220| 0.450 75.30 0.35 168.5 17.6 314 10% 19% 0.10 0.13 22.3% 29.7%
Gage Street 189001302 | 180003220 180003221| 0.450 76.40 0.35 168.2 18.4 32.2 11% 19% 0.10 0.13 22.3% 29.7%
Gage Street 189001303| 180003221 180003222| 0.450 69.90 0.35 169.1 18.4 32.2 11% 19% 0.14 0.17 31.4% 37.2%
Gage Street 189001613| 180003222 | 180003223| 0.600 79.30 0.23 293.3 34.6 48.9 12% 17% 0.14 0.17 23.5% 27.9%
Gage Street 189001614| 180003223 | 180003224| 0.600 79.50 0.26 310.3 33.8 48.2 11% 16% 0.15 0.18 25.4% 30.2%
Mississagua Street 189001616| 180003224 180003202| 0.600 66.70 0.16 248.2 33.8 48.2 14% 19% 0.15 0.18 25.4% 30.2%
Mississagua Street 189002015| 180003202 [ 180003201| 0.600 85.20 0.22 290.7 33.5 47.9 12% 16% 0.14 0.16 23.1% 27.5%
Mississagua Street 189001780| 180003201 [ 180003775| 0.600 66.70 0.24 300.7 34.0 48.4 11% 16% 0.14 0.16 23.1% 27.5%
Mississagua Street 189001779| 180003775 [ 180003889| 0.600 82.50 0.33 354.5 33.8 48.1 10% 14% 0.15 0.17 24.7% 29.1%
William Street 189001617| 180003889 [ 180003890| 0.600 72.90 0.20 276.7 34.9 49.1 13% 18% 0.15 0.17 24.7% 29.1%
William Street 189001618| 180003890 | 180003891| 0.600 76.40 0.36 366.4 34.8 48.9 9% 13% 0.16 0.20 27.4% 32.6%
William Street 189001619| 180003891 180003892| 0.600 80.90 0.10 197.9 34.8 49.0 18% 25% 0.17 0.21 29.0% 34.2%
William Street 18901620( 180003892 | 180003893| 0.600 76.47 0.18 261.8 34.7 48.7 13% 19% 0.20 0.23 33.7% 37.5%
William Street 18901622 | 180003893 | 180003894 | 0.600 81.88 0.17 256.6 61.1 75.2 24% 29% 0.20 0.23 33.7% 37.5%
William Street 18901623 | 180003894 | 180003898| 0.600 65.32 0.25 308.6 60.9 75.1 20% 24% 0.20 0.22 32.8% 36.4%
William Street 18901624 | 180003898| 180003303| 0.600 106.18 0.21 279.5 60.9 75.0 22% 27% 0.20 0.22 32.8% 36.4%
William Street 18901625 180003303 | 180003302| 0.600 28.49 0.34 356.4 60.9 75.0 17% 21% 0.17 0.18 27.7% 30.8%
William Street Sanitary Pumping St| 18902049 180003302 | 180003301 0.600 22.00 0.64 489.8 62.9 77.0 13% 16% 0.15 0.16 24.2% 26.8%




Maximum Hydraulic Gradeline (HGL) Results Printed on: 2026-04-14

Green Highlighting Shows HGL Freeboard is greater than 1.8 m
Yellow Highlighting Shows Freeboard is less than 1.8 m, but flow is contained within Pipe (i.e. no surcharge)
2041 Conditions - Dry Weather Flow - Pre-development to Post-Development Comparison Red Highlighting Shows Freeboard is less than 1.8 m and pipe is surcharging
. : Max Allowable o : Pre-Development : Post Development
Location Conduit (US) MH T/G (m) Minimum Obvert [ Maximum HGL Maximum HGL
HGL (m) (m) Freeboard (m) (m) Freeboard (m)

Charlotte Street/Pafford Street* 189001794 180003396 89.40 87.60 86.68 86.44 2.95 86.53 2.87
Pafford Street 189001793 180003397 89.67 87.87 86.58 86.33 3.34 86.40 3.28
Pafford Street 189001792 180003398 89.30 87.50 86.36 86.14 3.16 86.22 3.08
Pafford Street 189001791 180003399 89.16 87.36 86.23 85.98 3.18 86.03 3.13
Pafford Street 189001790 180003401 88.63 86.83 85.13 84.90 3.73 84.97 3.66
Pafford Street/King Street 189004273 180003402 88.24 86.44 84.91 84.65 3.59 84.69 3.55
King Street/Evergreen Lane 189004218 180006385 88.16 86.36 84.74 84.49 3.67 84.53 3.63
King Street 189004061 180006196 88.25 86.45 84.67 84.41 3.83 84.45 3.79
King Street 189004113 180005803 88.17 86.37 84.65 84.29 3.88 84.33 3.84
King Street/Anne Street 189004053 180006197 88.00 86.20 84.60 84.25 3.75 84.29 3.71
King Street 189001289 180003405 87.84 86.04 84.43 84.07 3.77 84.10 3.74
King Street/John Street West 189002039 180003556 87.38 85.58 84.17 83.81 3.57 83.84 3.54
King Street 189001290 180003315 86.34 84.54 84.05 83.69 2.65 83.72 2.62
King Street/Mary Street 189002045 180003430 85.99 84.19 83.63 83.27 2.72 83.30 2.68
King Street 189001291 180003431 86.90 85.10 83.39 83.03 3.87 83.07 3.83
King Street 189001292 180003432 86.34 84.54 82.97 82.61 3.72 82.65 3.69
King Street/Centre Street 189001293 180003433 87.59 85.79 82.36 82.17 5.42 82.20 5.39
King Street 189001295 180003438 87.65 85.85 82.29 81.94 5.71 81.97 5.68
King Street/Gage Street 189001296 180003214 87.86 86.06 82.02 81.66 6.20 81.69 6.17
Gage Street 189001298 180003215 87.48 85.68 81.86 81.51 5.97 81.55 5.94
Gage Street/Regent Street 189001299 180003216 86.81 85.01 81.44 81.09 5.72 81.12 5.69
Gage Street 189002043 180003217 86.01 84.21 81.18 80.83 5.18 80.86 5.14
Gage Street/Victoria Street 189001300 180003664 85.15 83.35 80.92 80.56 4.58 80.60 4.55
Gage Street 189001301 180003219 84.35 82.55 80.66 80.31 4.04 80.35 4.00
Gage Street/Gate Street 189001302 180003220 83.48 81.68 80.40 80.05 3.43 80.08 2.3
Gage Street 189001303 180003221 83.09 81.29 80.14 79.79 3.30 79.82 3.27
Gage Street/Simcoe Street 189001613 180003222 84.75 82.95 79.89 79.58 5.17 79.61 5.15
Gage Street 189001614 180003223 84.04 82.24 79.86 79.39 4.64 79.42 4.62
Gage Street/Mississagua Street 189001616 180003224 83.57 81.77 79.66 79.21 4.36 79.24 4.34
Mississagua Street 189002015 180003202 83.82 82.02 79.55 79.08 4.74 79.11 4.71
Mississagua Street/Centre Street 189001780 180003201 84.45 82.65 79.36 78.89 5.55 78.92 5.53
Mississagua Street 189001779 180003775 84.84 83.04 79.20 78.72 6.12 78.74 6.09
Mississagua Street/William Street 189001617 180003889 85.09 83.29 78.92 78.47 6.63 78.49 6.60
William Street 189001618 180003890 83.99 82.19 78.77 78.30 5.70 78.32 5.67
William Street/Butler Street 189001619 180003891 83.79 81.99 78.49 78.06 5.72 78.10 5.69
William Street 18901620 180003892 83.38 81.58 78.41 77.95 5.42 77.98 5.40
William Street/Dorchester Street 18901622 180003893 83.25 81.45 78.27 77.87 5.38 77.89 5.36
William Street 18901623 180003894 81.02 79.22 78.12 77.70 3.32 77.73 3.30
William Street/Nassau Street 18901624 180003898 80.86 79.06 77.96 77.56 3.30 77.58 3.28
William Street 18901625 180003303 80.56 78.76 77.66 77.23 3.33 77.24 3.32
William Street 18902049 180003302 81.89 80.09 76.83 76.38 5.51 76.39 5.50
William Street Sanitary Pumping Station 180003301 82.40 80.60 76.69 76.20 6.20 76.22 6.18
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us inv (m AD) - |86.280[86.060 | 85.932 [84.830| - |-| - | [84.147|83.981| - | 83.601 - | 82943 | 82522 | [81.843| - | 81414 (80994|80.731| - [80.214(79.951| - |79.43979.258| - |78946| - |7859578320(78.172|77.890 [77.806|77.667 | - | 77.359 |- |-
ds inv (m AD) - |86.060 |85.954 | 85.315 [84.610| - |-| - | [83.981|83.720| - | 83.181 - | 82522 | 82102 | [81565| - | 80.994 (80.731|80.467| - [79.951(79.685| - |79.25879.055| - |78755| - |78320 |78.172(77.900|77.806 [77.667|77.524| - | 77.139 |- |-
Flow (m3/s) - - - - - -] - - - |-| 001348 | - | 001352 | 001354 - |- | 001745 | - - - - - - - - - |0.03353| - - - - - - - - | 006092 |- |-
velocity (m/s) - - - - - -] - - - | -] 063917 | - | 061672 | 072177 - | - | 068643 | - - - - - - - - - |o.68419| - - - - - - - - | 087900 |- |-
Node - - - - - -1 - - - i - - - - |- - - - - - - - - - - - - - - - - - - - - - -
Node - - - - - -1 - - - i - - - - |- - - - - - - - - - - - - - - - - - - - - - -
Ground level (m AD) - - - - - -1- - - - - 85.986 | 86.898 | 86336 -1- - - 86.812 | - - - - - - - -] - - - - - - - - -] - -
head (m AD) - - - - - | -1- - - -]- - | - 82.61178 - |- -] - - - - - - - - - - | - -] - - - - - - -] - -

Figure 1 - Sanitary DS Sewer Profile - 2041 DWF - Pre-
Development
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m 145 221 302 376 427| 501 829 896 1016 113§ 1237 1399 1472 1548 1620 1695 1772 1841 1921 2000 2067 2152 2219 2301 2374 2451 2532 2608 2690 2755 2861
Link - - - - - -] - - - | -|189001290| - 189001291 189001292 - | - [189001298 | - - - - - - - - - - - - - - - - - - [18901624] - |-
us node - - - - -] - - - | - |180003315| - 180003431 | 180003432 - | - |180003215 | - - - - - - - - - - - - - - - - - - - |-
ds node - - - - -] - - - | - |180003430| - 180003432 | 180003433 - | - |180003216 | - - - - - - - - - - - - - - - - - - - |-
length (m) - |76.200|76.500 | 80.800 [74.100| - |-| - | [77.900|76.500| - | 117.400 | - | 120.500 | 122,100 | |79.200| - | 120300 [73.400|75.700| - |75300|76.400| - [79.300(79.500| - |85200| - [82.500 [72.900|76.400 80.900 |76.46681.878 | - | 106.182 |- |-
Height (mm) - - - - -] - - - | -| 450000 | - | 450.000 | 450.000 - | - | 450000 | - - - - - - - - - |600.000| - - - - - - - - | 600.000 |- |-
us inv (m AD) - |86.280(86.060 | 85.932 [84.830 - |-| - | [84.147|83.981| - | 83.601 - | 82943 | 82522 | [81.843| - | 81414 (80.994|80.731| - [80.214(79.951| - |79.439(79.258| - |78946| - |78595 78320(78.172|77.890 77.806|77.667 | - | 77.359 |- |-
ds inv (m AD) - |86.060 [85.954 | 85.315 [84.610| - |-| - | [83.981|83.720| - | 83.181 - | 82522 | 82102 | [81565| - | 80.994 (80.731|80.467| - [79.951(79.685| - |79.258|79.055| - |78755| - |78320 |78.172(77.900|77.806 [77.667|77.524| - | 77.139 |- |-
Flow (m3/s) - - - - - -] - - - | -] 002730 | - | 002734 | 002736 - |- | 003127 | - - - - - - - - - |0.04794 - - - - - - - - | 007503 |- |-
velocity (m/s) - - - - - - - - | -] 078486 | - | 075993 | 091197 - |- | 081223 | - - - - - - - - - |o.76089| - - - - - - - - | 093470 |- |-
Node - - - - - - - - - e - - - -1 - - - - - - - - - - - - - - - - - - - - - - -
Node - - - - - - - - - e - - - -1 - - - - - - - - - - - - - - - - - - - - - - -
Ground level (m AD) - - - - - -1- - - - - 85.986 | 86.898 | 86336 - |- - - 86.812 | - - - - - - - - |- - - - - - - - - - -
head (m AD) - - - - - - - - - |- - |- 82.64915 - |- - |- - - - - - - - - - |- - - - - - - - - |- -

Figure 6 - Sanitary DS Sewer Profile - 2041 DWF - Post-
Development
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Flow and Depth Results Printed on: 2026-04-14

No Highlighting Indicates No Capacity Constraints No Highlighting Indicates No Capacity Constraints

Yellow Indicates q/Q > 100%, d/D <100% Yellow Indicates d/D > 70%

2041 Conditions - Design RDIl WWF - Pre-development to Post-Development Comparison Red Indicates q/Q > 100%, d/D >100% Red Indicates d/D > 100%
Manhole Pipe Flow (q) (L/s) Flow Capacity (a/Qgu) Depth (d) (m) Depth Capacity (d/D)

Location Link ID Length
ize (m e(l:n) ope (%) | Qe (L/s re dev. ost dev. re dev. ost dev. re dev. ost dev. re dev. ost dev.
u/s D/S Size (m) g Sl (%) | Qsun (L/s)|  Pred Post d Pred Post d Pre d Post d Pre d Post d

Pafford Street* 189001794 | 180003396 | 180003397| 0.300 86.68 0.12 33.3 6.6 20.4 20% 61% 0.09 0.16 29.9% 54.2%
Pafford Street 189001793| 180003397 | 180003398| 0.300 76.20 0.29 52.0 6.8 20.6 13% 40% 0.11 0.18 37.3% 60.8%
Pafford Street 189001792| 180003398 | 180003399| 0.300 76.50 0.14 36.0 8.6 22.4 24% 62% 0.11 0.18 37.3% 60.8%
Pafford Street 189001791| 180003399 180003401| 0.300 80.80 0.76 84.5 8.8 22.6 10% 27% 0.07 0.11 21.8% 35.3%
Pafford Street 189001790| 180003401 | 180003402| 0.300 74.10 0.30 52.7 29.6 43.4 56% 82% 0.17 0.22 55.6% 71.7%
King Street 189004273| 180003402 [ 180006385| 0.350 51.50 0.34 85.3 37.7 51.5 44% 60% 0.17 0.20 49.1% 58.3%
King Street 189004218| 180006385 [ 180006196 0.350 22.30 0.34 85.2 41.5 55.3 49% 65% 0.17 0.20 49.1% 58.3%
King Street 189004061| 180006196 [ 180005803| 0.450 51.10 0.24 138.7 41.6 55.4 30% 40% 0.17 0.20 38.2% 44.9%
King Street 189004113| 180005803 [ 180006197| 0.450 21.10 0.24 138.8 42.0 55.8 30% 40% 0.18 0.21 40.0% 46.6%
King Street 189004053 | 180006197 [ 180003405 0.450 77.90 0.21 131.6 42.5 56.3 32% 43% 0.18 0.21 40.0% 46.6%
King Street 189001289| 180003405 [ 180003556 0.450 76.50 0.34 166.5 42.6 56.4 26% 34% 0.16 0.18 35.0% 40.6%
King Street 189002039 180003556 | 180003315| 0.450 35.40 0.34 165.3 43.4 57.3 26% 35% 0.16 0.18 35.3% 40.7%
King Street 189001290| 180003315 180003430| 0.450 | 117.40 0.36 170.5 45.5 59.3 27% 35% 0.16 0.18 35.4% 40.8%
King Street 189002045 | 180003430| 180003431| 0.450 66.80 0.36 170.2 45.7 59.5 27% 35% 0.16 0.18 35.6% 41.1%
King Street 189001291| 180003431 | 180003432| 0.450 | 120.50 0.35 168.5 45.9 59.7 27% 35% 0.17 0.19 36.8% 42.3%
King Street 189001292| 180003432 [ 180003433| 0.450 | 122.10 0.34 167.2 46.0 59.8 27% 36% 0.17 0.19 36.8% 42.3%
King Street 189001293| 180003433 [ 180003438| 0.450 19.70 0.36 171.2 49.7 63.5 29% 37% 0.31 0.32 68.1% 71.7%
King Street 189001295| 180003438| 180003214| 0.450 79.20 0.35 168.9 51.5 65.3 30% 39% 0.17 0.19 38.0% 43.1%
Gage Street 189001296| 180003214 | 180003215 0.450 41.30 0.37 172.4 52.8 66.6 31% 39% 0.17 0.20 38.6% 43.8%
Gage Street 189001298| 180003215 | 180003216| 0.450 | 120.30 0.35 168.5 53.0 66.8 31% 40% 0.17 0.20 38.6% 43.8%
Gage Street 189001299| 180003216 [ 180003217| 0.450 73.40 0.36 170.7 53.0 66.8 31% 39% 0.17 0.20 38.6% 43.9%
Gage Street 189002043 | 180003217 | 180003664 | 0.450 75.70 0.35 168.4 53.2 67.0 32% 40% 0.17 0.20 38.6% 43.9%
Gage Street 189001300| 180003664 [ 180003219| 0.450 71.70 0.35 169.4 53.2 67.0 31% 40% 0.17 0.20 38.7% 43.9%
Gage Street 189001301| 180003219| 180003220| 0.450 75.30 0.35 168.5 53.4 67.3 32% 40% 0.18 0.20 39.5% 44.7%
Gage Street 189001302| 180003220 180003221| 0.450 76.40 0.35 168.2 55.4 69.2 33% 41% 0.18 0.20 39.5% 44.7%
Gage Street 189001303 | 180003221 | 180003222| 0.450 69.90 0.35 169.1 55.5 69.3 33% 41% 0.24 0.26 53.7% 57.5%
Gage Street 189001613| 180003222 [ 180003223| 0.600 79.30 0.23 293.3 99.2 112.5 34% 38% 0.24 0.26 40.3% 43.1%
Gage Street 189001614 | 180003223 | 180003224| 0.600 79.50 0.26 310.3 98.1 111.4 32% 36% 0.26 0.28 43.7% 46.8%
Mississagua Street 189001616| 180003224 | 180003202 0.600 66.70 0.16 248.2 98.5 111.8 40% 45% 0.26 0.28 43.7% 46.8%
Mississagua Street 189002015| 180003202 | 180003201| 0.600 85.20 0.22 290.7 98.2 111.5 34% 38% 0.24 0.26 40.1% 43.0%
Mississagua Street 189001780| 180003201 [ 180003775 0.600 66.70 0.24 300.7 99.8 113.1 33% 38% 0.24 0.26 39.8% 42.5%
Mississagua Street 189001779| 180003775 | 180003889| 0.600 82.50 0.33 354.5 99.4 112.8 28% 32% 0.26 0.27 42.5% 45.4%
William Street 189001617| 180003889 [ 180003890 0.600 72.90 0.20 276.7 103.5 116.9 37% 42% 0.26 0.27 42.5% 45.4%
William Street 189001618| 180003890 | 180003891| 0.600 76.40 0.36 366.4 103.2 116.6 28% 32% 0.29 0.31 48.6% 52.2%
William Street 189001619| 180003891 [ 180003892 0.600 80.90 0.10 197.9 103.6 117.1 52% 59% 0.30 0.32 50.3% 53.9%
William Street 18901620| 180003892 | 180003893| 0.600 76.47 0.18 261.8 103.3 116.7 39% 45% 0.34 0.36 57.0% 59.8%
William Street 18901622| 180003893 [ 180003894| 0.600 81.88 0.17 256.6 160.8 174.3 63% 68% 0.34 0.36 57.0% 59.8%
William Street 18901623| 180003894 | 180003898| 0.600 65.32 0.25 308.6 160.7 174.2 52% 56% 0.33 0.35 55.1% 57.8%
William Street 18901624 | 180003898 | 180003303| 0.600 | 106.18 0.21 279.5 162.1 175.6 58% 63% 0.33 0.35 55.1% 57.8%
William Street 18901625| 180003303 | 180003302| 0.600 28.49 0.34 356.4 162.1 175.6 45% 49% 0.28 0.29 46.0% 48.0%
William Street Sanitary Pumping St| 18902049 180003302 [ 180003301| 0.600 22.00 0.64 489.8 173.9 187.5 36% 38% 0.25 0.26 41.2% 42.9%




Maximum Hydraulic Gradeline (HGL) Results Printed on: 2026-04-14

Green Highlighting Shows HGL Freeboard is greater than 1.8 m
Yellow Highlighting Shows Freeboard is less than 1.8 m, but flow is contained within Pipe (i.e. no surcharge)
2041 Conditions - Design RDIl WWF - Pre-development to Post-Development Comparison Red Highlighting Shows Freeboard is less than 1.8 m and pipe is surcharging
. : Max Allowable o : Pre-Development : Post Development
Location Conduit (US) MH T/G (m) Minimum Obvert [ Maximum HGL Maximum HGL
HGL (m) (m) Freeboard (m) (m) Freeboard (m)

Charlotte Street/Pafford Street* 189001794 180003396 89.40 87.60 86.68 86.47 2.93 86.54 2.85
Pafford Street 189001793 180003397 89.67 87.87 86.58 86.35 3.32 86.41 3.26
Pafford Street 189001792 180003398 89.30 87.50 86.36 86.17 3.13 86.24 3.06
Pafford Street 189001791 180003399 89.16 87.36 86.23 86.00 3.16 86.04 3.12
Pafford Street 189001790 180003401 88.63 86.83 85.13 85.00 3.63 85.05 3.58
Pafford Street/King Street 189004273 180003402 88.24 86.44 84.91 84.73 3.51 84.77 3.48
King Street/Evergreen Lane 189004218 180006385 88.16 86.36 84.74 84.57 3.59 84.60 3.56
King Street 189004061 180006196 88.25 86.45 84.67 84.49 3.76 84.52 3.73
King Street 189004113 180005803 88.17 86.37 84.65 84.37 3.80 84.40 3.77
King Street/Anne Street 189004053 180006197 88.00 86.20 84.60 84.33 3.67 84.36 3.64
King Street 189001289 180003405 87.84 86.04 84.43 84.14 3.70 84.16 3.68
King Street/John Street West 189002039 180003556 87.38 85.58 84.17 83.88 3.50 83.90 3.48
King Street 189001290 180003315 86.34 84.54 84.05 83.76 2.58 83.78 2.56
King Street/Mary Street 189002045 180003430 85.99 84.19 83.63 83.34 2.65 83.36 2.62
King Street 189001291 180003431 86.90 85.10 83.39 83.10 3.79 83.13 3.77
King Street 189001292 180003432 86.34 84.54 82.97 82.69 3.65 82.71 3.62
King Street/Centre Street 189001293 180003433 87.59 85.79 82.36 82.22 5.37 82.24 5.35
King Street 189001295 180003438 87.65 85.85 82.29 82.01 5.64 82.04 5.61
King Street/Gage Street 189001296 180003214 87.86 86.06 82.02 81.74 6.13 81.76 6.10
Gage Street 189001298 180003215 87.48 85.68 81.86 81.59 5.89 81.61 5.87
Gage Street/Regent Street 189001299 180003216 86.81 85.01 81.44 81.17 5.65 81.19 5.62
Gage Street 189002043 180003217 86.01 84.21 81.18 80.90 5.10 80.93 5.08
Gage Street/Victoria Street 189001300 180003664 85.15 83.35 80.92 80.64 4.51 80.66 4.49
Gage Street 189001301 180003219 84.35 82.55 80.66 80.39 3.96 80.41 3.94
Gage Street/Gate Street 189001302 180003220 83.48 81.68 80.40 80.13 3.35 80.15 3.32
Gage Street 189001303 180003221 83.09 81.29 80.14 79.86 3.23 79.89 3.20
Gage Street/Simcoe Street 189001613 180003222 84.75 82.95 79.89 79.68 5.07 79.70 5.06
Gage Street 189001614 180003223 84.04 82.24 79.86 79.49 4.55 79.51 4.53
Gage Street/Mississagua Street 189001616 180003224 83.57 81.77 79.66 79.32 4.26 79.34 4.24
Mississagua Street 189002015 180003202 83.82 82.02 79.55 79.19 4.63 79.20 4.62
Mississagua Street/Centre Street 189001780 180003201 84.45 82.65 79.36 78.99 5.45 79.01 5.44
Mississagua Street 189001779 180003775 84.84 83.04 79.20 78.81 6.03 78.83 6.01
Mississagua Street/William Street 189001617 180003889 85.09 83.29 78.92 78.58 6.52 78.59 6.50
William Street 189001618 180003890 83.99 82.19 78.77 78.39 5.60 78.40 5.59
William Street/Butler Street 189001619 180003891 83.79 81.99 78.49 78.19 5.60 78.21 5.57
William Street 18901620 180003892 83.38 81.58 78.41 78.07 5.30 78.10 5.28
William Street/Dorchester Street 18901622 180003893 83.25 81.45 78.27 78.01 5.24 78.03 5.23
William Street 18901623 180003894 81.02 79.22 78.12 77.83 3.19 77.85 3.18
William Street/Nassau Street 18901624 180003898 80.86 79.06 77.96 77.69 3.17 77.71 3.15
William Street 18901625 180003303 80.56 78.76 77.66 77.33 3.22 77.35 3.21
William Street 18902049 180003302 81.89 80.09 76.83 76.48 5.41 76.49 5.40
William Street Sanitary Pumping Station 180003301 82.40 80.60 76.69 76.31 6.09 76.32 6.08
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m 145 221 302 376 427| 501 829 896 1016 113§ 1237 1399 1472 1548 1620 1695 1772 1841 1921 2000 2067 2152 2219 2301 2374 2451 2532 2608 2690 2755 2861
Link 1 - - - -1~ - -~ [-[189001290] - [789001291 189001292 — [ - 189001298 - 1 - [ - -1 - - - - - - - - - - - - [ - [1es01624[-[-
us node - - - - - -] - - - | - [180003315| - [180003431 | 180003432 - | - |180003215| - - -] - -] - - - | - - - - - - - - - |- N NE
ds node - - - - - -] - - - | - [180003430| - [180003432 | 180003433 - | - |180003216 | - - -] - -] - - - | - - - - - - - - - |- N NE
length (m) - |76.200|76.500 | 80.800 [74.100| - [-| - | |77.900(765500| - | 117400 | - | 120500 | 122100 | |79.200| - | 120300 [73400(75700| - |75300|76.400| - [79300|79.500| - |85200| - |82.500 [72.90076.400|80.900 |76.466[81.878 | - | 106.182 |- |-
Height (mm) - - - - - -] - - - | -| 450000 | - | 450000 | 450000 - | - | 450000 | - - -] - - |- - - | - |600.000| - - - - - - - | - | 600000 |-|-
us inv (m AD) - |86.280|86.060 |85.932 [84.830| - |-| - | |84147[83981|-| 83601 | - | 82943 | 82522 | |81843| - | 81414 [80.994[80.731| - |80214(79.951| - [79.439|79.258| - |78946| - 78595 (78.320|78.172|77.890 |77.806|77.667 | - | 77.359 |- |-
ds inv (m AD) - |86.060|85.954| 85315 [84610| - [-| - | |83.981[83720( - | 83181 | - | 82522 | 82102 | |81565| - | 80994 |80.731(80467| - |79951|79.685| - [79.258|79.055| - |78755| - |78320(78.172|77.900|77.806 |77.667|77.524| - | 77139 |- |-
Flow (m3/s) - - - - - -] - - - | -| oo4s50 | - | 004587 | 0.04595 - | - | 005207 | - o . - |- - - | - |oo9s18| - - - - - - - | - |o16209 |-|-
velocity (m/s) - | - - - - -] - - - | -] 090564 | - | 088172 | 1.06928 - | - | 094094 | - o - |- - - | - |o93ss| - - - - - - - | - [1a7307 |- |-
Node - - - - - -1 - - - i - - - - |- - - - - - - - - - - - - - - - - - - - - - -
Node - - - - - -1 - - - i - - - - |- - - - - - - - - - - - - - - - - - - - - - -
Ground level (m AD) - - - - - --] -] - - |- 85986 | 86.898 | 86336 - |- - | - 86812 | - - |- - - |- - -] - - - - - - - - - - -
head (m AD) - - - - - -- -] -] - - | - 82.68780 - |- - | - - | - - | - - - |- - - | - - | - - | - - - - - | - -

Figure 3 - Sanitary DS Sewer Profile - 2041 Design RDIl WWF
- Pre-Development
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m 145 221 302 376 427| 501 829 896 1016 11348 1237 1399 1472 1548 1620 1695 1772 1841 1921 2000 2067 2152 2219 2301 2374 2451 2532 2608 2690 2755 2861
Link - - - - - N - - [-T189001290 - T[189001291 [189001292 - - [189001208 | - - - - - - - - - - - - - - - - - - 18901624 - -
us node - - - - - N . - - | - [180003315| - |180003431 |180003432 - - 1180003215 | - - - - - - - - - - - - - - - - - - - -|-
ds node - - - - - N . - - | - [180003430| - [180003432 |180003433 - - |180003216 | - - - - - - - - - - - - - - - - - - - -|-
length (m) - |76.200|76.500 | 80.800 |74.100| - |-| - | |77.900|76.500| - | 117.400 | - 120.500 | 122.100 | |79.200| - | 120300 |[73.400|75.700| - |75.300(76.400| - |79.300(|79.500| - [85200| - |82.500 |72.900(76.400]80.900 |76.466|81.878 | - | 106.182 |- |-
Height (mm) - - - - - B - - | -| 450000 | - | 450000 | 450.000 - - | 450.000 - - - - - - - - - |600.000| - - - - - - - - | 600.000 |- |-
us inv (m AD) - |86.280|86.060|85.932 [84.830| - |-| - | |84.147|83.981| - | 83.601 - 82.943 82.522 81.843| - | 81414 [80994|80.731| - [80.214|79.951| - |[79.439|79.258| - |78946| - |78.595|78320(78.172|77.890|77.806|77.667 | - | 77359 |-|-
ds inv (m AD) - |86.060|85.954|85.315 [84.610| - |-| - | |83.981|83.720| - | 83.181 - 82.522 82.102 81565| - | 80994 [80.731|80.467| - |[79.951|79.685| - |[79.258|79.055| - |78755| - |78320|78.172(77.900|77.806 |77.667|77.524| - | 77139 |-|-
Flow (m3/s) - - - - - B - - | -| 005933 - | 005969 | 0.05977 - - | 0.06679 - - - - - - - - - |o11146| - - - - - - - - 017561 |- |-
velocity (m/s) - - - - - - -l - - - | -] 097383 - | 094975 | 1.15777 - - | 1.00140 - - - - - - - - - |0.96670| - - - - - - - - | 120073 |- |-
Node - - - - - -1 - - - - - - - - -1 - - - - - - - - - - - - - - - - - - - - - - -
Node - - - - - -1 - - - - - - - - -1 - - - - - - - - - - - - - - - - - - - - - - -
Ground level (m AD) - - - - I - - - - 85.986 | 86.898 | 86.336 -|- - - 86.812 | - - - - - - - - - - - - - - - - - - -
head (m AD) - - - - I - - - - - - 82.71252 -|- - - - - - - - - - - - - - - - - - - - - - -

Figure 4 - Sanitary DS Sewer Profile - 2041 Design RDIl WWF
- Post-Development
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Flow and Depth Results Printed on: 2026-04-14

No Highlighting Indicates No Capacity Constraints No Highlighting Indicates No Capacity Constraints
Yellow Indicates q/Q > 100%, d/D <100% Yellow Indicates d/D > 70%
2041 Conditions - 5-year Storms WWF- Pre-development to Post-Development Comparison Red Indicates q/Q > 100%, d/D >100% Red Indicates d/D > 100%
Manhole Pipe Flow (q) (L/s) Flow Capacity (a/Qgu) Depth (d) (m) Depth Capacity (d/D)
tocation Link 1D u/s D/S Size (m) Le(r;]g)th Slope (%) | Qs (L/s) Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev. Pre dev. Post dev.
Pafford Street* 189001794| 180003396 | 180003397| 0.300 68.30 0.15 37.6 11.2 25.1 30% 67% 0.12 0.18 39.1% 61.0%
Pafford Street 189001793| 180003397 | 180003398| 0.300 76.20 0.29 52.0 11.6 255 22% 49% 0.14 0.21 48.0% 69.3%
Pafford Street 189001792| 180003398 [ 180003399| 0.300 76.50 0.14 36.0 14.3 28.1 40% 78% 0.14 0.21 48.0% 69.3%
Pafford Street 189001791| 180003399 180003401| 0.300 80.80 0.76 84.5 14.8 28.6 17% 34% 0.08 0.12 28.3% 40.1%
Pafford Street 189001790| 180003401 [ 180003402| 0.300 74.10 0.30 52.7 59.9 73.7 114% 140% 0.29 0.42 96.0% 140.5%
King Street 189004273| 180003402 [ 180006385| 0.350 51.50 0.34 85.3 74.2 88.0 87% 103% 0.26 0.30 73.5% 84.8%
King Street 189004218| 180006385 [ 180006196 0.350 22.30 0.34 85.2 78.6 92.4 92% 109% 0.26 0.29 73.5% 83.5%
King Street 189004061 | 180006196 [ 180005803| 0.450 51.10 0.24 138.7 78.8 92.6 57% 67% 0.25 0.28 55.5% 61.5%
King Street 189004113| 180005803 [ 180006197| 0.450 21.10 0.24 138.8 79.6 93.4 57% 67% 0.26 0.28 57.2% 63.1%
King Street 189004053| 180006197 [ 180003405| 0.450 77.90 0.21 131.6 80.6 94.5 61% 72% 0.26 0.28 57.2% 63.1%
King Street 189001289| 180003405 [ 180003556 0.450 76.50 0.34 166.5 80.9 94.8 49% 57% 0.23 0.25 50.1% 55.0%
King Street 189002039| 180003556 | 180003315| 0.450 35.40 0.34 165.3 82.8 96.6 50% 58% 0.23 0.25 50.6% 55.3%
King Street 189001290| 180003315 [ 180003430| 0.450 117.40 0.36 170.5 87.0 100.9 51% 59% 0.23 0.25 50.8% 55.5%
King Street 189002045| 180003430 180003431| 0.450 66.80 0.36 170.2 87.4 101.2 51% 59% 0.23 0.25 51.3% 56.0%
King Street 189001291| 180003431 180003432| 0.450 120.50 0.35 168.5 87.8 101.7 52% 60% 0.24 0.26 52.4% 56.9%
King Street 189001292| 180003432 | 180003433| 0.450 122.10 0.34 167.2 88.0 101.8 53% 61% 0.24 0.26 52.4% 56.9%
King Street 189001293| 180003433 180003438| 0.450 19.70 0.36 171.2 92.3 106.2 54% 62% 0.35 0.37 78.9% 82.2%
King Street 189001295| 180003438 | 180003214| 0.450 79.20 0.35 168.9 96.0 109.8 57% 65% 0.24 0.27 54.3% 59.0%
Gage Street 189001296| 180003214 180003215| 0.450 41.30 0.37 172.4 98.7 112.5 57% 65% 0.25 0.27 55.2% 60.0%
Gage Street 189001298| 180003215 180003216| 0.450 120.30 0.35 168.5 99.0 112.9 59% 67% 0.25 0.27 55.2% 60.0%
Gage Street 189001299| 180003216 | 180003217| 0.450 73.40 0.36 170.7 99.0 112.9 58% 66% 0.25 0.27 55.3% 60.1%
Gage Street 189002043| 180003217 180003664 | 0.450 75.70 0.35 168.4 99.5 113.3 59% 67% 0.25 0.27 55.3% 60.1%
Gage Street 189001300| 180003664 [ 180003219| 0.450 71.70 0.35 169.4 99.5 113.3 59% 67% 0.25 0.27 55.4% 60.2%
Gage Street 189001301| 180003219 180003220| 0.450 75.30 0.35 168.5 99.9 113.7 59% 67% 0.26 0.28 56.7% 61.5%
Gage Street 189001302 | 180003220 180003221| 0.450 76.40 0.35 168.2 103.4 117.2 61% 70% 0.26 0.28 56.7% 61.5%
Gage Street 189001303| 180003221 180003222| 0.450 69.90 0.35 169.1 103.7 117.5 61% 69% 0.34 0.36 76.3% 79.9%
Gage Street 189001613| 180003222 | 180003223| 0.600 79.30 0.23 293.3 183.4 197.4 63% 67% 0.34 0.36 57.2% 59.9%
Gage Street 189001614| 180003223 | 180003224| 0.600 79.50 0.26 310.3 182.2 196.6 59% 63% 0.37 0.39 62.3% 65.3%
Mississagua Street 189001616| 180003224 180003202| 0.600 66.70 0.16 248.2 182.8 197.2 74% 79% 0.37 0.39 62.3% 65.3%
Mississagua Street 189002015| 180003202 [ 180003201| 0.600 85.20 0.22 290.7 182.6 196.8 63% 68% 0.34 0.37 57.5% 60.9%
Mississagua Street 189001780| 180003201 [ 180003775| 0.600 66.70 0.24 300.7 185.3 197.9 62% 66% 0.34 0.44 56.3% 74.0%
Mississagua Street 189001779| 180003775 [ 180003889| 0.600 82.50 0.33 354.5 185.0 192.3 52% 54% 0.52 0.66 86.1% 109.8%
William Street 189001617 180003889 | 180003890 0.600 72.90 0.20 276.7 186.3 198.9 67% 72% 0.61 0.73 102.0% 121.8%
William Street 189001618| 180003890 | 180003891| 0.600 76.40 0.36 366.4 185.0 199.1 50% 54% 0.82 0.92 135.9% 153.8%
William Street 189001619| 180003891 180003892| 0.600 80.90 0.10 197.9 186.8 201.0 94% 102% 0.84 0.93 139.3% 155.5%
William Street 18901620( 180003892 | 180003893| 0.600 76.47 0.18 261.8 187.1 201.2 71% 77% 0.91 0.99 150.8% 164.7%
William Street 18901622 | 180003893 | 180003894 | 0.600 81.88 0.17 256.6 283.1 298.2 110% 116% 0.91 0.99 150.8% 164.7%
William Street 18901623 | 180003894 | 180003898| 0.600 65.32 0.25 308.6 283.2 298.3 92% 97% 0.90 0.95 150.0% 158.2%
William Street 18901624 180003898 180003303 0.600 106.18 0.21 279.5 287.1 302.1 103% 108% 0.90 0.95 150.0% 158.2%
William Street 18901625 180003303 | 180003302| 0.600 28.49 0.34 356.4 287.1 302.1 81% 85% 1.00 1.02 167.2% 170.0%
William Street Sanitary Pumping St| 18902049 180003302 | 180003301 0.600 22.00 0.64 489.8 311.7 326.7 64% 67% 1.82 1.83 303.3% 305.2%




Maximum Hydraulic Gradeline (HGL) Results

2041 Conditions - 5-year Storms WWF- Pre-development to Post-Development Comparison

Printed on: 2026-04-14

Green Highlighting Shows HGL Freeboard is greater than 1.8 m

Yellow Highlighting Shows Freeboard is less than 1.8 m, but flow is contained within Pipe (i.e. no surcharge)

Red Highlighting Shows Freeboard is less than 1.8 m and pipe is surcharging

Max Allowable

Pre-Development

Post Development

Location Conduit (US) MH T/G (m) HGL (m) Minimum Obvert MaXIT,:;n HGL Freeboard (m) Maxlra:;n HGL Freeboard (m)
Charlotte Street/Pafford Street* 189001794 180003396 89.40 87.60 86.68 86.50 2.90 86.56 2.83
Pafford Street 189001793 180003397 89.67 87.87 86.58 86.38 3.30 86.43 3.25
Pafford Street 189001792 180003398 89.30 87.50 86.36 86.20 3.10 86.27 3.04
Pafford Street 189001791 180003399 89.16 87.36 86.23 86.02 3.14 86.05 3.10
Pafford Street 189001790 180003401 88.63 86.83 85.13 85.12 3.51 85.25 3.38
Pafford Street/King Street 189004273 180003402 88.24 86.44 84.91 84.82 3.42 84.87 3.38
King Street/Evergreen Lane 189004218 180006385 88.16 86.36 84.74 84.65 3.51 84.69 3.47
King Street 189004061 180006196 88.25 86.45 84.67 84.56 3.68 84.59 3.66
King Street 189004113 180005803 88.17 86.37 84.65 84.45 3.72 84.47 3.70
King Street/Anne Street 189004053 180006197 88.00 86.20 84.60 84.40 3.60 84.43 3.57
King Street 189001289 180003405 87.84 86.04 84.43 84.20 3.64 84.22 3.61
King Street/John Street West 189002039 180003556 87.38 85.58 84.17 83.95 3.43 83.97 3.41
King Street 189001290 180003315 86.34 84.54 84.05 83.83 2.51 83.85 2.49
King Street/Mary Street 189002045 180003430 85.99 84.19 83.63 83.41 2.58 83.43 2.56
King Street 189001291 180003431 86.90 85.10 83.39 83.17 3.72 83.20 3.70
King Street 189001292 180003432 86.34 84.54 82.97 82.76 3.58 82.78 3.56
King Street/Centre Street 189001293 180003433 87.59 85.79 82.36 82.27 5.32 82.28 5.31
King Street 189001295 180003438 87.65 85.85 82.29 82.09 5.57 82.11 5.54
King Street/Gage Street 189001296 180003214 87.86 86.06 82.02 81.81 6.05 81.83 6.03
Gage Street 189001298 180003215 87.48 85.68 81.86 81.66 5.82 81.68 5.80
Gage Street/Regent Street 189001299 180003216 86.81 85.01 81.44 81.24 5.57 81.26 5.55
Gage Street 189002043 180003217 86.01 84.21 81.18 80.98 5.03 81.00 5.01
Gage Street/Victoria Street 189001300 180003664 85.15 83.35 80.92 80.71 4.43 80.74 4.41
Gage Street 189001301 180003219 84.35 82.55 80.66 80.46 3.88 80.48 3.86
Gage Street/Gate Street 189001302 180003220 83.48 81.68 80.40 80.21 3.27 80.23 3.25
Gage Street 189001303 180003221 83.09 81.29 80.14 79.94 3.15 79.96 3.13
Gage Street/Simcoe Street 189001613 180003222 84.75 82.95 79.89 79.78 4.97 79.80 4.95
Gage Street 189001614 180003223 84.04 82.24 79.86 79.59 4.45 79.60 4.43
Gage Street/Mississagua Street 189001616 180003224 83.57 81.77 79.66 79.43 4.14 79.45 4.13
Mississagua Street 189002015 180003202 83.82 82.02 79.55 79.29 4.53 79.31 4.51
Mississagua Street/Centre Street 189001780 180003201 84.45 82.65 79.36 79.09 5.35 79.12 5.33
Mississagua Street 189001779 180003775 84.84 83.04 79.20 78.90 5.94 79.04 5.80
Mississagua Street/William Street 189001617 180003889 85.09 83.29 78.92 78.84 6.26 78.98 6.11
William Street 189001618 180003890 83.99 82.19 78.77 78.78 5.21 78.90 5.09
William Street/Butler Street 189001619 180003891 83.79 81.99 78.49 78.72 5.07 78.82 4.97
William Street 18901620 180003892 83.38 81.58 78.41 78.64 4.74 78.74 4.64
William Street/Dorchester Street 18901622 180003893 83.25 81.45 78.27 78.57 4.68 78.66 4.60
William Street 18901623 180003894 81.02 79.22 78.12 78.40 2.63 78.46 2.56
William Street/Nassau Street 18901624 180003898 80.86 79.06 77.96 78.26 2.60 78.31 2.55
William Street 18901625 180003303 80.56 78.76 77.66 78.03 2.53 78.05 2.51
William Street 18902049 180003302 81.89 80.09 76.83 77.97 3.92 77.98 3.91
William Street Sanitary Pumping Station 180003301 82.40 80.60 76.69 77.91 4.49 77.92 4.48
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m 0 68 145 221 302 376 427| 501 829 896 1016 113§ 1237 1399 1472 1548 1620 1695 1772 1841 1921 2000 2067 2152 2219 2301 2374 2451 2532 2608 2690 2755 2861
Link - - - - - T-T11- - - [ - [r89001290 189001291 [ 189001292 - 189001298 [ - - - - - - - - - - - - - 18901624 | -
us node - - - - R - - | - 180003315 180003431 | 180003432 - 180003215 | - - - - - - - - - - - - - - |-
ds node - - - - R - - | - 180003430 180003432 | 180003433 - 180003216 | - - - - - - - - - - - - - - |-
length (m) - |76.200|76.500 | 80.800 [74.100| - |-| - | [77.900|76.500| - | 117.400 120500 | 122.100 | |79.200 120300 {73.400|75.700 75.300|76.400 79.300 | 79.500 85.200 82.500 |72.900 |76.400 | 80.900 |76.466 | 81.878 106.182 | -
Height (mm) - - - - - -] - - - | -| 450000 450.000 | 450.000 - 450.000 | - - - - - - 600.000 - - - - - - 600.000 | -
us inv (m AD) - |86.280[86.060 | 85.932 [84.830| - |-| - | [84.147|83.981| - | 83.601 82943 | 82522 | |81.843 81414 (80.994(80.731 80.214(79.951 79.439 [79.258 78.946 78.595 |78.320(78.172 | 77.890 |77.806 | 77.667 77.359 |-
ds inv (m AD) - |86.060 |85.954 | 85.315 [84.610| - |-| - | [83.981|83.720| - | 83.181 82522 | 82102 | |81.565 80.994 (80.731|80.467 79.951|79.685 79.258 | 79.055 78.755 78.320 |78.172(77.900 | 77.806 |77.667 | 77.524 77139 |-
Flow (m3/s) - - - - - -] - - - | -| 008704 0.08784 | 0.08801 - 009904 | - - - - - - 0.18258 - - - - - - 0.28705 | -
velocity (m/s) - - - - - -] - - - | -] 107515 1.05602 | 1.28111 - 110574 | - - - - - - 1.10122 - - - - - - 1.01513 | -
Node - - - - - -1 - - - i - - - - - - -
Node - - - - - -1 - - - i - - - - - - -
Ground level (m AD) - - - - - -1- - - - - 85.986 | 86.898 | 86336 - 86.812 - -
head (m AD) - - - - - | -1- - - - |- - | - 82.75760 - - - -

Figure 5 - Sanitary DS Sewer Profile - 2041 5-year Storms

WWE - Pre-Development
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m 0 68 145 221 302 376 427| 501 829 896 1016 113§ 1237 1399 1472 1548 1620 1695 1772 1841 1921 2000 2067 2152 2219 2301 2374 2451 2532 2608 2690 2755 2861
Link - - - - - T-T11- - - [ - [r89001290 189001291 [ 189001292 - | - [189001298 | - - - - - - - - - - - - - 18901624 | -
us node - - - - R - - | - 180003315 180003431 | 180003432 - | - |180003215 | - - - - - - - - - - - - - - |-
ds node - - - - R - - | - 180003430 180003432 | 180003433 - | - |180003216 | - - - - - - - - - - - - - - |-
length (m) - |76.200|76.500 | 80.800 [74.100| - |-| - | [77.900|76.500| - | 117.400 120500 | 122.100 | [79.200| - | 120300 [73.40075.700 75.300|76.400 79.300 | 79.500 85.200 82.500 |72.900 |76.400 | 80.900 |76.466 | 81.878 106.182 | -
Height (mm) - - - - - -] - - - | -| 450000 450.000 | 450.000 - | - | 450000 | - - - - - - 600.000 - - - - - - 600.000 | -
us inv (m AD) - |86.280[86.060 | 85.932 [84.830| - |-| - | [84.147|83.981| - | 83.601 82943 | 82522 | |81.843| - | 81414 [80.99480.731 80.214(79.951 79.439 [79.258 78.946 78.595 |78.320(78.172 | 77.890 |77.806 | 77.667 77.359 |-
ds inv (m AD) - |86.060 |85.954 | 85.315 [84.610| - |-| - | [83.981|83.720| - | 83.181 82522 | 82102 | [81565| - | 80.994 [80.731(80.467 79.951|79.685 79.258 | 79.055 78.755 78.320 |78.172(77.900 | 77.806 |77.667 | 77.524 77139 |-
Flow (m3/s) - - - - - -] - - - | -| 010086 0.10165 | 0.10182 - |- | o128 | - - - - - - 0.19681 - - - - - - 030210 | -
velocity (m/s) - - - - - -] - - - -] 111434 1.09756 | 1.32690 - |- 113937 | - - - - - - 1.11701 - - - - - - 1.06834 | -
Node - - - - - -1 - - - i - - - - - - - -
Node - - - - - -1 - - - i - - - - - - - -
Ground level (m AD) - - - - - -1- - - - - 85.986 | 86.898 | 86336 -1- - - 86.812 | - - - - - - - -] - - - - - - - - -] - -
head (m AD) - - - - - | -1- - - -]- - | - 82.77827 - |- -] - - - - - - - - - - | - -] - - - - - - -] - -

Figure 6 - Sanitary DS Sewer Profile - 2041 5-year Storms
WWE - Post-Development




Sanitary Capacity Analysis Report
144 John Street — Ritz Carlton April 2026
Town of Niagara-on-the-Lake Project 2026-5625

Appendix E

Digital Copy of Model
(Refer to submission package)
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