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1. Introduction 

The Municipality of North Middlesex has retained EXP Services Inc. to develop the Ailsa Craig Stormwater 
Management Master Plan (SWMMP). The study aims to assess the performance and condition of existing municipal 
drainage infrastructure, identify deficiencies within the storm, sanitary, and water systems, and establish a 
coordinated, long-term renewal strategy that supports future growth while ensuring compliance with municipal and 
provincial standards. 

This Master Plan was initiated in response to recurring capacity and condition concerns within the Ailsa Craig 
community. Increasing infill development, intensified land use, and more frequent high-intensity rainfall events have 
resulted in localized flooding, erosion, and infrastructure strain. The project provides the Municipality with a 
defensible, data-driven framework to prioritize infrastructure investments, improve system resilience, and ensure 
alignment with Ausable Bayfield Conservation Authority (ABCA) policies, and the Municipality of North Middlesex 
Infrastructure Design Guidelines and Construction Standards (2025). 

1.1 Background 

The community of Ailsa Craig currently faces significant challenges in managing stormwater due to limited existing 
capacity and the aging condition of underground infrastructure. As development pressure continues through infill 
and intensification, the risk of surface flooding and over-taxed outlets has increased. To address these issues, the 
Municipality initiated the Ailsa Craig SWMMP to evaluate drainage performance and develop a comprehensive, 
sustainable management strategy. 

The study area covers the entire urban settlement area boundary of Ailsa Craig, as shown in Figure 1. The ultimate 
receiving watercourse for the community is the Ausable River. It bounds Ailsa Craig by the northwest, west, and 
southwest. The existing stormwater network consists of storm sewers running along most major corridors, municipal 
drains, open ditches, and diversion channels.  

Regarding municipal drains, to the northeast is the Thirwell Award Drain, and to the southeast is the Cameron-
Thirwell Drain. The flooding within these watercourses is outside of the control of North Middlesex and flood 
mitigation strategies for these features have not been considered. Stokes Drain A and Stokes Drain B located East of 
Queen Street are abandoned. The location of the municipal drains is shown in Figure 1. 
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Figure 1. Ailsa Craig Boundaries and Municipal Drains 

Historical mapping and records indicate that storm sewer pipe materials range from 1950-1994, with most of the 
system being installed between 1977 and 1993. Similar aging trends exist in the sanitary and watermain networks, 
highlighting the benefit of coordinated replacements to minimize surface disruption, as well as optimize 
investments.  

The primary objective of the SWMMP is to confirm the hydraulic adequacy of the existing system under current 
and projected conditions, identify structurally or hydraulically deficient segments, and prepare a phased 
implementation strategy that addresses both capacity and condition constraints while supporting long-term 
growth. 

1.2 Methodology And Executive Summary 

The Ailsa Craig Stormwater Management Master Plan (SWMMP) was completed by EXP Services Inc. on behalf of 
the Municipality of North Middlesex to evaluate the performance, capacity, and condition of the existing 
stormwater, sanitary and watermain systems within the Ailsa Craig urban area. The study provides a coordinated 
strategy for infrastructure renewal, supporting future growth and compliance with municipal and provincial 
guidelines.  

The assessment integrated GIS-based hydrologic and hydraulic analyses with infrastructure age, CCTV condition, 
and operational data to identify deficiencies and prioritize upgrades. Drainage catchments were delineated using 
LiDAR-based digital elevation models, and peak flows were estimated using the Rational Method with the 1 in 5-
year design storm derived from local IDF parameters. Hydraulic capacity was calculated using Manning’s Equation, 
applying municipal standards for minimum slopes and cover depths. Results indicated that approximately forty 
percent of the storm sewer network is operating beyond its design capacity, with much of the underground 
infrastructure installed between 1950 and 1994, some nearing the end of its service life.  
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A prioritization framework was developed, using a weighted scoring method to integrate hydraulic capacity, age, 
CCTV ratings, as well as observed operational issues. This approach identified corridors where multiple utilities are 
simultaneously deficient, allowing for coordinated replacement within existing municipal rights-of-way. Preliminary 
cost estimates for the highest-priority (red) projects total approximately $5.7 million, including contingencies and 
engineering. Implementation of the recommended upgrades will improve system reliability, reduce flood risks, and 
ensure long-term compliance with municipal and provincial requirements. 

1.3 Project Collaboration  

The Ailsa Craig Stormwater Management Master Plan was developed through coordination with multiple 
stakeholders to verify that technical recommendations align with municipal objectives, environmental requirements, 
and community interests. 

Key stakeholders engaged or consulted during the preparation of this study include: 

• Municipality of North Middlesex: Project owner and primary decision-making authority overseeing 
implementation and coordination with municipal infrastructure programs. 

• Ausable Bayfield Conservation Authority (ABCA): Provided input regarding watershed management, flood 
control, and regulatory requirements under Ontario Regulation 147/06. 

• Local Residents and Businesses: A Public Information Centre (PIC) was held on November 10th, 2025, to 
present the draft Master Plan and provide an opportunity for public review and comment. 

This collaborative process ensured that the proposed infrastructure improvements address not only hydraulic 
capacity and asset condition but also community values, regulatory context, and long-term sustainability objectives 
for the Municipality of North Middlesex. For additional information on consultation activities, please refer to 
Section 4 of this report. 

2. Stormwater Implementation Strategy  

Evaluating storm sewer replacements requires multi-disciplinary considerations that integrate hydraulic capacity 
analysis with asset condition assessments. The goal is to ensure that infrastructure upgrades are technically justified, 
cost-effective, and coordinated across systems to minimize disruption and maximize long-term performance. 

2.1 Existing Conditions 

As part of the Ailsa Craig Stormwater Management Master Plan, the initial phase of work focused on reviewing all 
available data to establish a comprehensive understanding of the existing drainage infrastructure. A combination of 
desktop review, GIS analysis, and hydraulic modelling was used to prepare this plan. The process began with 
collecting and reviewing GIS shapefiles showing the road network, storm sewers, water and wastewater 
infrastructure, and parcel boundaries. As-built drawings, municipal drain reports, and closed-circuit television (CCTV) 
inspection records were examined to understand the condition and configuration of the system. ArcGIS was then 
used to map drainage catchments, identify network connectivity, and calculate service areas, slopes, and pipe 
lengths. This foundational work enabled the development of a baseline model for existing conditions and informed 
the identification of deficiencies and opportunities for improvement in the stormwater system. 

2.2 Capacity Assessment 

The storm sewer capacity assessment in Ailsa Craig was undertaken to evaluate the performance of the existing 
minor storm system in managing runoff from urbanized areas under current and projected conditions.  
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2.2.1 Hydrologic Assessment 

The hydrologic assessment was completed using the Rational Method, applying a 5-year design storm as the baseline 
event, consistent with the Ministry of the Environment Conservation and Parks (MECP) standards for minor system 
design and the requirements of the Consolidated Linear Infrastructure Environmental Compliance Approval (CLI ECA). 
Peak flows were determined using the standard Rational Method equation: 

𝑄 = 0.278𝐶𝐼𝐴 

where 𝑄 is peak flow (m³/s), 𝐶 is the runoff coefficient, 𝑖 is the rainfall intensity (mm/hr), and 𝐴 is the drainage area 
(ha). 

Rainfall intensities were calculated using the Municipality of North Middlesex Infrastructure Design Guidelines and 
Construction Standards. The Intensity–Duration–Frequency (IDF) relationship is given as: 

𝑖 = 𝐴(𝑡 + 𝐶)𝐵 

where t is the storm duration in hours (taken as the time of concentration, Tc), and A, B, and C are curve-fitting 
parameters. The applicable IDF parameters are provided in Figure 1. 

Table 1. IDF Curve-Fitting Parameters for Ailsa Craig 

Parameter 1 yr 2 yr 5 yr 10 yr 25 yr 50 yr 100 yr 

A 27.0 30.7 41.8 49.3 58.5 65.1 71.4 

B -0.780 -0.798 -0.814 -0.820 -0.823 -0.824 -0.824 

C 0.080 0.085 0.090 0.091 0.092 0.092 0.091 

 

The time of concentration for each catchment was selected from the municipal guidelines, as noted below in Table 
2. This table provides standard inlet times corresponding to average runoff coefficients, which were used unless site-
specific conditions justified alternative values. These selections ensure consistency with municipal standards and 
provide a reliable basis for estimating flow travel times across the drainage area. 

Table 2. Time of Concentration based on Average Runoff Coefficient 

Average Runoff Coefficient 
(C) 

Time of Concentration (Tc) 
(min) 

0.4 23.0 

0.5 17.5 

0.6 14.5 

0.7 12.5 

0.8 11.5 

0.9 10.5 

 

Existing land uses consist primarily of low–medium density residential development with some institutional and 
commercial areas. Based on this mix, runoff coefficients in the range of 0.40 to 0.50 were applied for the catchments, 
resulting in Tc values between 17.5 and 23 minutes.  

Catchment delineation was performed using GIS-based topographic data to define drainage boundaries and overland 
flow paths. For this study, the storm sewer system was divided into a series of small drainage areas, each representing 
the contributing flow to an individual pipe segment. To facilitate system-wide analysis, these smaller drainage areas 
were grouped into six major catchments, which represent the dominant drainage zones within the Ailsa Craig urban 
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boundary. The delineation process combined municipal mapping, storm sewer as-built records, and elevation data 
derived from a Digital Elevation Model (DEM) to verify consistency with surface topography and sewer connectivity. 

A layout of the six major catchments is shown in Figure 2, and the detailed network of individual drainage areas is 
shown in Figure 3. These figures illustrate how localized drainage areas contributing to individual pipes were 
aggregated into broader catchments for hydrologic and hydraulic assessment. 

It is important to note that the outlet for the Craigwiel Gardens Rebuild is located outside the municipal right-of-way. 
As a result, the associated drainage area has been excluded from the stormwater design analysis. 
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Figure 2. Catchment Delineation 
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Figure 3. Drainage Areas 
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A summary of catchment characteristics is provided in Table 3, including total catchment area, the range of individual 
drainage area sizes within each catchment, runoff coefficient ranges based on land use, and the corresponding time 
of concentration (Tc) ranges applied in the Rational Method analysis. These values reflect a mix of low–medium 
density residential areas, institutional/commercial zones, and open space.  

Table 3. Summary of Catchment Characteristics 

Catchment 
Total Area 

(ha) 
Range of Drainage 

Area Sizes (ha) 
Runoff Coefficient 

Range (C) 
Tc Range (min) 

A 0.83 0.32 – 0.50 0.4 23 

B 8.78 0.48 – 3.89 0.4 – 0.5 17.5 -23 

C 16.36 0.15 – 1.56 0.4 – 0.5 17.5 -23 

D/E 41.45 0.12 – 3.07 0.4 23 

F/G 23.16 0.01 – 1.22 0.4 23 

H 9.20 0.46 – 3.25 0.4 23 

Detailed characteristics for each individual drainage area, including, runoff coefficient, and time of concentration, 
are provided in Appendix A. 

2.2.2 Hydraulic Assessment Inputs 

The hydraulic assessment requires infrastructure properties to complete a standard storm sewer design sheet, 
applying Manning’s equation to evaluate pipe capacity based on slope, diameter, and roughness coefficient. Due to 
the limited information available, several assumptions were made to complete the assessment. 

List of Assumptions 

To address gaps in the available pipe data, several assumptions were made to complete the stormwater capacity 
assessment. Supporting information such as as-built drawings, drainage reports, stormwater management plans, and 
CCTV inspections was reviewed to validate these assumptions as much as possible; however, in the absence of 
complete data, the outlined approach was necessary to facilitate the hydraulic and capacity evaluation presented in 
this report. 

Invert elevations that were not available were estimated using digital elevation models (DEMs) and ground surface 
information, with a standard deduction of 1.5m applied to approximate cover depth, in alignment with North 
Middlesex Infrastructure Design Guidelines and Construction Standards. For pipes with missing information, 
minimum slope values were applied to ensure adequate conveyance and maintain self-cleansing velocity. The 
minimum slope values are summarized in Table 4, which was developed from the applicable guidelines.  

Table 4. Minimum Slopes for Pipes 

Diameter (mm)  Slope (%) 

250 0.56 

300 0.44 

375 0.32 

450 0.26 

525 0.21 

600 0.18 

675 0.15 

750 0.13 

825 0.11 

900 and larger 0.10 
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Pipe diameters were also assumed to meet the minimum sizes required by municipal standards. In cases where a 
manhole showed two outgoing pipes, these were treated as separate, disconnected systems rather than parallel 
outlets, to maintain a conservative basis for the assessment. 

For areas identified for intensification or new greenfield development, it was assumed that on-site stormwater 
management controls would be required due to limited downstream capacity, with the understanding that 
developers may also need to contribute to sewer upgrades to maintain appropriate system sizing.  

Furthermore, for the Ausable Bluffs subdivision, the storm design sheet was used to determine the flow from the 
outlet of the stormwater pond, and this was accommodated for within the proposed design.  

Pipe Network Data 

The pipe network data used in this assessment was compiled from multiple sources, including municipal as-built 
drawings, drainage reports, and GIS records. These sources provided information on pipe alignment, connectivity, 
and available attributes needed for the hydraulic analysis. The storm sewer system in Ailsa Craig consists of a wide 
range of pipe diameters, generally between 200 mm and 750 mm, reflecting both older and more recently installed 
infrastructure. The installation years available for the storm sewer network indicate a wide age distribution, ranging 
from as early as 1950 to 1994. A significant portion of the system dates to around 1977, representing the bulk of the 
infrastructure. This highlights the need to consider both hydraulic capacity and asset condition when prioritizing 
replacements. The age data was derived from municipal GIS records and cross-checked with available as-builts, and 
it provides important context for interpreting system performance and planning coordinated upgrades. 

2.2.3 Hydraulic Assessment Results 

The hydraulic assessment of the storm sewer system was conducted using a standardized storm sewer design sheet 
to evaluate the capacity and performance of existing infrastructure under defined design conditions. This methodical 
approach allowed for the calculation of flow rates, pipe velocities, and hydraulic gradients using Manning’s equation, 
ensuring compliance with municipal and provincial design standards. Each pipe segment was assessed for adequacy 
based on contributing drainage area, estimated peak flow from the Rational Method, and the 5-year design storm 
intensity, which reflects typical minor system design criteria. The design sheet facilitated a clear comparison between 
existing pipe capacities and required conveyance, helping to identify undersized segments and prioritize upgrades. 
This assessment supports informed decision-making for infrastructure renewal and ensures alignment with the CLI 
ECA requirements for hydraulic performance and system connectivity.  

A detailed storm sewer design spreadsheet has been included in Appendix A. It contains information for each 
segment, including drainage area, expected flow, calculated pipe capacity, velocity, slope, diameter, and a capacity 
check. To make the results easier to interpret at a system level, the pipe-specific data was aggregated into a summary 
by catchment, highlighting the range of capacity ratios and the percentage of pipes with adequate capacity. For 
example, in Catchment B capacity ratios ranged from 1.92 to 9.79, with 100% of pipes not meeting capacity 
requirements. This indicates that all pipes within the catchment are undersized under the 5-year design storm, 
reflecting localized deficiencies in the core storm sewer network. 

In the proposed design, all storm sewers are meeting the allowable flow velocities per the Municipality of North 
Middlesex Infrastructure Design Guidelines and Construction Standards, with a minimum velocity of 0.90m/s and a 
maximum velocity of 6.0m/s.  
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Table 5: Storm Sewer Network 

Location Capacity Ratio Sufficiency (%) 

Catchment A 0.28-0.33 100 

Catchment B 1.92-9.79 0 

Catchment C 0.11-4.58 43 

Catchment D/E 0.07-5.78 35 

Catchment F/G 0.03-9.73 81 

Catchment H 0.37-4.33 33 

 

Figure 4 illustrates the existing storm sewer network, including pipe alignments and diameters. 
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Figure 4. Storm Sewer Network Plan
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2.3 Adjacent Infrastructure 

When evaluating construction priorities for undersized storm sewers, the age of adjacent infrastructure, such as 
sanitary sewers and watermains, plays a critical role in decision-making. Older infrastructure is typically more 
susceptible to failure due to material degradation, historical design limitations, and cumulative wear. By aligning 
storm sewer upgrades with the replacement of aging sanitary and water systems, municipalities can reduce long-
term maintenance costs, minimize service disruptions, and optimize capital investment. Coordinated construction 
also avoids redundant excavation and reinstatement, which can be particularly beneficial in urbanized areas with 
limited access or sensitive land uses. Prioritizing projects where multiple systems are nearing the end of their service 
life ensures a more resilient and efficient underground network. 

A review of installation years for storm sewers, sanitary sewers, and watermains across the five catchments highlights 
that much of the infrastructure is considered moderately-aged, with several portions classified as old, and limited 
portions classified as new. As shown in Table 5, storm sewers were installed between 1950 and 1994, with the newest 
moderately-aged segments concentrated in Catchment A installed in 1990, and Catchment F/G spanning from 1977-
1994. Sanitary sewers are from 1980, meaning the entire system is now classified as mid-aged. Watermains show a 
mixed pattern, with installations dating from the 1960s to 2024. While some catchments (e.g., A) remain entirely old, 
others such as C contain up to 86% new assets. This overall distribution demonstrates that the underground network 
is predominantly at or beyond its expected service life, reinforcing the need to consider coordinated renewal 
strategies. 

 

Table 6: Summary of Pipe Installation Years by Catchments 

Pipes Catchment Installation Year 
Aging Condition 

% Old % Mid % New 

Storm Sewer 

Catchment A 1990 0 100 0 

Catchment B 1977 0 100 0 

Catchment C 1977 0 100 0 

Catchment D/E 1950-1977 35 65 0 

Catchment F/G 1977-1994 0 100 0 

Catchment H 1977 0 100 0 

Sanitary 

Catchment A 1980 0 100 0 

Catchment B 1980 0 100 0 

Catchment C 1980 0 100 0 

Catchment D/E 1980 0 100 0 

Catchment F/G 1980 0 100 0 

Catchment H 1980 0 100 0 

Watermain 

Catchment A 1974 100 0 0 

Catchment B 1974-2024 40 0 60 

Catchment C 1974-2010 14 0 86 

Catchment D/E 1960-1974 100 0 0 

Catchment F/G 1974-1977 90 10 0 

Catchment H 1974-2010 80 0 20 

 

2.4 Prioritization Schedule 

A prioritization schedule for the replacement of storm, sanitary, and watermain infrastructure in North Middlesex 
should be developed with a strategic focus on the age and expected service life of each system component. Aging 
infrastructure is more vulnerable to failure due to material degradation and outdated construction standards, which 
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can lead to increased maintenance costs and service disruptions. By identifying corridors where all three systems 
have reached or exceeded their design life, municipalities can prioritize these areas for coordinated replacement. 
This approach not only minimizes the risk of emergency repairs but also avoids redundant excavation and 
reinstatement, especially in urbanized zones. Scheduling replacements based on age supports proactive 
infrastructure renewal, enabling bundled project delivery and optimized capital planning while ensuring long-term 
reliability and performance across the municipal network. 

To establish infrastructure renewal priorities across the study area, a weighted scoring system was applied. This 
method assigns relative weights to multiple criteria, such as capacity, system age, CCTV condition, and known issues, 
and combines them into a single score. Higher scores represent segments with greater risk of failure or deficiency. 
The weighted approach provides greater flexibility to adjust the influence of each factor and allows more nuanced 
comparison between segments, particularly when multiple areas share similar categorical rankings. 

2.4.1 Integration of CCTV Inspection into prioritization 

As part of the prioritization process, CCTV inspections were used to assess the condition of underground 
infrastructure. The assessments provided an additional layer of information beyond construction age, highlighting 
operational and structural concerns that support decisions on maintenance and rehabilitation. 

For the storm sewer system, the CCTV ratings summarize the condition of segments and have been added to the 
dataset to guide prioritization. Where defects or hydraulic concerns were identified, these ratings highlight locations 
requiring earlier intervention despite construction year or material type. 

For the sanitary sewer system, flagged issues from CCTV inspections have also been reviewed. These include 
encrustation, infiltration, pipe defects, and other recurring concerns that may impact system performance. The 
findings have been incorporated into the prioritization process to ensure maintenance and rehabilitation needs are 
recognized in parallel with aging and storm condition factors. Table 6 summarizes the flagged issues from CCTV for 
the sanitary sewer system. The complete aging calculations have been finalized and are included in Appendix B for 
reference. 

Table 7: CCTV Flagged Issues 

Street Segment Flagged Issues 

Queen St MH 50 → MH 23  Infiltration (dripper), deposits: encrustation 

Ailsa Craig Main St MH 13 → MH 14 Deposits attached: grease and encrustation 

Ailsa Craig Main St CB 12  → CB 13 Infiltration 

Ailsa Craig Main St CB 13 → MH 21 Infiltration 

George St  MH 30 → MH 24 Water sag (2x), sewer tee/lateral crack 

George St Main 128 → MH 31 Water sag 

George St MH 31 → MH 32 Water sag 

George St MH 32 → MH 34 Water sag  

George St MH 34 → 35  Water sag 

George St MH 35 → MH 36 Water sag 

William St CB 20 → CB 23 Sewer tee/lateral crack, water sag (4x) 

William St  CB 23 → MH 38 Sewer tee/lateral crack, sewer saddle – infiltration 

William St MH 38 → MH 129 Sewer tee/lateral crack (4x), water sag (3x), encrustation, 
infiltration 

William St  MH 129 → MH 39 Water sag (2x), encrustation, infiltration 

William St MH 39 → West  Water sag, infiltration 

Queen St MH 4 → MH 28 Pipe deformation, multiple factory taps 
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2.4.2 Prioritization Scoring Methodology 

To identify and rank infrastructure segments requiring rehabilitation or replacement, a weighted scoring system was 
developed to quantify the overall priority of each road segment based on multiple performance and condition 
criteria. This approach integrates the relative importance of various factors into a single composite score, providing 
a more transparent and flexible method than binary condition thresholds. 

Each segment was evaluated according to six main criteria: 

• Storm Sewer Capacity Ratio normalized based on exceedance above design capacity. 

• Storm Sewer Age, Sanitary Sewer Age, and Watermain Age, each categorized as Old (>50 years), Mid (25–50 
years), or New (<25 years). 

• CCTV Condition Rating, based on the latest inspection results, converted to a normalized scale. 

• Flagged Issues, accounting for known or reported operational or structural problems. 

Each criterion was assigned a weighting factor (Table 6), reflecting its relative influence on system performance. The 
overall score for each segment was then computed using the following equation: 

𝑃𝑟𝑖𝑜𝑟𝑖𝑡𝑦 𝑆𝑐𝑜𝑟𝑒 =  𝑊1 𝑓(𝐶𝑅) +𝑊2𝑓(𝐴𝑆𝑇𝑀)+𝑊3𝑓(𝐴𝑆𝐴𝑁) +𝑊4𝑓(𝐴𝑊) +𝑊5𝑓(𝐶𝐶𝑇𝑉) + 𝑊6𝑓(𝐹𝑊1) 

where: 

CR = Capacity Ratio 

ASTM, ASAN, AW = Condition of storm, sanitary, and watermain systems (Old = 1, Mid = 0.3, New = 0) 

CCTV = CCTV condition rating normalized to a 0–1 scale 

F1 = Flagged issue (Yes = 1, No = 0) 

W1-W6 = weighting coefficients for each category 

Table 8. Weighting factors 

Criteria Weight 

Capacity Condition 25% 

Storm Sewer Age 20% 

Sanitary Sewer Age 10% 

Watermain Age 20% 

Storm Sewer Condition using CCTVs 15% 

Sani Sewer Condition using CCTVs 10% 

 100% 

 

2.5 Description of the Proposed Development 

The proposed development for the Ailsa Craig Stormwater Management Master Plan will take place completely 
within the existing right-of-way (ROW) owned by the Municipality. The works will involve replacement of stormwater 
and sanitary sewers, along with watermains. The purpose of the upgrades is to ensure each of the sewers are at 
sufficient capacity for current conditions and future development. Outlet modifications do not form part of the 
proposed works and will be reviewed separately within another assignment. 
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Storm sewer capacity was evaluated based on the calculated capacity ratio, defined as the ratio of actual design 
flow to the pipe’s conveyance capacity under the 1:5-year design storm. The following criteria were used to classify 
the degree of hydraulic adequacy: 
 

Table 9. Storm Sewer Capacity Criteria 

Capacity Class Capacity Ratio Range Description 

1 < 1.0 Adequate capacity – pipe conveys flow below design limit 

2 1.0 – 1.5 Moderately deficient – limited excess flow capacity 

3 ≥ 1.5 Significantly deficient – surcharge or insufficient capacity 
under design flow 

 

Figure 5 shows the weighted infrastructure priority map. It integrates multiple parameters into a weighted scoring 
system that produces an overall renewal priority for each segment.   

This map distinguishes between areas of hydraulic deficiency and overall renewal need, ensuring that both structural 
and hydraulic considerations are reflected in the proposed improvement program.  

The complete hydraulic calculations, proposed sewer sizes, and upstream and downstream elevations have been 
prepared and are provided in Appendix B for reference. These details support prioritization and confirm the 
adequacy of the proposed design.
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Figure 5: Weighted Infrastructure Priority Map 
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3. Cost Estimation 

A preliminary cost estimate was developed for the proposed infrastructure renewal works identified through the 
prioritization analysis. The estimate reflects replacement of storm and sanitary sewers, watermains, and associated 
surface works within the municipal right-of-way. Costs were based on recent municipal tender prices, supplemented 
with historical data and engineering judgment. 

The estimate was prepared for the highest-priority (red) streets identified by the weighted scoring method. 
Quantities are from the proposed design lengths/diameters and capacity checks; unit rates reflect typical 2025 prices 
for comparable projects in the region.  

Key assumptions: 

• All work is confined to the existing right-of-way (ROW); no property acquisition is required. 

• Scope includes removals, granular materials, curb and gutter, asphalt paving, sidewalks, and surface 
reinstatement. 

• A contingency allowance of 5% is applied. 

• Engineering and Contract Administration costs are estimated at 20%, applied to the construction subtotal. 

• HST is excluded from the estimate. 

• The estimate is classified as Class D (±30%), suitable for master planning and early-stage budgeting. 

Detailed itemized quantities and unit rates and the total estimated cost for Catchment D/E, have been provided in 
for the red-priority works are provided in Table 11 and Table 14. 

Detailed itemized quantities and unit rates and the total estimated cost for Catchment A, F/G, as well as H, have also 
been provided in Table 10 and Table 12 and Table 13 and Table 14. 

Table 10: Cost Estimate for Catchment A 

Item QTY. Unit Cost/Unit Total Price 
Removals (assumed 10% of construction) 1 LS - $15,677 
Granular A & B (road, sidewalk, entrances) 12.2 m of road $435 $5,307 
Curb and Gutter/Subdrain 12.2 m of road $178 $2,172 
Asphalt (road, driveways) 12.2 m of road $668 $8,150 
Sidewalk (both sides) 12.2 m of road $279 $3,404 
Watermain, Valves, Tees, Services (250mm) 12.2 m of road $1,143 $13,945 
Sanitary Sewer and Manholes (200mm) 12.2 m of road $756 $9,223 
Storm Sewer, Catchbasins, and Manholes (250mm) 0 m of road $1,344 $0 
Storm Sewer, Catchbasins, and Manholes (300mm) 0 m of road $1,390 $0 
Storm Sewer, Catchbasins, and Manholes (375mm) 79 m of road $1,460 $114,571 
Storm Sewer, Catchbasins, and Manholes (450mm) 0 m of road $1,532 $0 
Storm Sewer, Catchbasins, and Manholes (525mm) 0 m of road $1,609 $0 
Storm Sewer, Catchbasins, and Manholes (600mm) 0 m of road $1,690 $0 
Storm Sewer, Catchbasins, and Manholes (675mm) 0 m of road $1,774 $0 
Storm Sewer, Catchbasins, and Manholes (750mm) 0 m of road $1,860 $0 
Storm Sewer, Catchbasins, and Manholes (825mm) 0 m of road $1,950 $0 
Total Construction Cost + 5% Contingency    $181,070 
Total Price including engineering cost    $217,284 
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Table 11:  Cost Estimation for Catchment D/E 

Item QTY. Unit Cost/Unit Total Price 
Removals (assumed 10% of construction) 1 LS - $384,545 
Granular A & B (road, sidewalk, entrances) 794 m of road $435 $345,372 
Curb and Gutter/Subdrain 794 m of road $178 $141,325 
Asphalt (road, driveways) 794 m of road $668 $530,364 
Sidewalk (both sides) 794 m of road $279 $221,514 
Watermain, Valves, Tees, Services (250mm) 794 m of road $1,143 $907,495 
Sanitary Sewer and Manholes (200mm) 794 m of road $756 $600,233 
Storm Sewer, Catchbasins, and Manholes (250mm) 0 m of road $1,344 $0 
Storm Sewer, Catchbasins, and Manholes (300mm) 0 m of road $1,390 $0 
Storm Sewer, Catchbasins, and Manholes (375mm) 0 m of road $1,460 $0 
Storm Sewer, Catchbasins, and Manholes (450mm) 104 m of road $1,532 $159,952 
Storm Sewer, Catchbasins, and Manholes (525mm) 95 m of road $1,609 $153,624 
Storm Sewer, Catchbasins, and Manholes (600mm) 0 m of road $1,690 $0 
Storm Sewer, Catchbasins, and Manholes (675mm) 148 m of road $1,774 $263,178 
Storm Sewer, Catchbasins, and Manholes (750mm) 281 m of road $1,860 $522,393 
Storm Sewer, Catchbasins, and Manholes (825mm) 165 m of road $1,950 $321,566 
Total Construction Cost + 5% Contingency    $4,441,494 
Total Price including engineering cost    $5,329,793 

 

Table 12: Cost Estimate for Catchment for F/G 

Item QTY. Unit Cost/Unit Total Price 
Removals (assumed 10% of construction) 1 LS - $47,381 
Granular A & B (road, sidewalk, entrances) 98 m of road $435 $42,505 
Curb and Gutter/Subdrain 98 m of road $178 $17,393 
Asphalt (road, driveways) 98 m of road $668 $65,272 
Sidewalk (both sides) 98 m of road $279 $27,262 
Watermain, Valves, Tees, Services (250mm) 98 m of road $1,143 $111,685 
Sanitary Sewer and Manholes (200mm) 98 m of road $756 $73,870 
Storm Sewer, Catchbasins, and Manholes (250mm) 0 m of road $1,344 $0 
Storm Sewer, Catchbasins, and Manholes (300mm) 98 m of road $1,390 $135,820 
Storm Sewer, Catchbasins, and Manholes (375mm) 0 m of road $1,460 $0 
Storm Sewer, Catchbasins, and Manholes (450mm) 0 m of road $1,532 $0 
Storm Sewer, Catchbasins, and Manholes (525mm) 0 m of road $1,609 $0 
Storm Sewer, Catchbasins, and Manholes (600mm) 0 m of road $1,690 $0 
Storm Sewer, Catchbasins, and Manholes (675mm) 0 m of road $1,774 $0 
Storm Sewer, Catchbasins, and Manholes (750mm) 0 m of road $1,860 $0 
Storm Sewer, Catchbasins, and Manholes (825mm) 0 m of road $1,950 $0 
Total Construction Cost + 5% Contingency    $547,247 
Total Price including engineering cost    $656,696 
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Table 13: Cost Estimate for Catchment H 

Item QTY. Unit Cost/Unit Total Price 
Removals (assumed 10% of construction) 1 LS - $241,099 
Granular A & B (road, sidewalk, entrances) 480 m of road $435 $208,921 
Curb and Gutter/Subdrain 480 m of road $178 $85,489 
Asphalt (road, driveways) 480 m of road $668 $320,825 
Sidewalk (both sides) 480 m of road $279 $133,997 
Watermain, Valves, Tees, Services (250mm) 480 m of road $1,143 $548,957 
Sanitary Sewer and Manholes (200mm) 480 m of road $756 $363,090 
Storm Sewer, Catchbasins, and Manholes (250mm) 0 m of road $1,344 $0 
Storm Sewer, Catchbasins, and Manholes (300mm) 94 m of road $1,390 $130,471 
Storm Sewer, Catchbasins, and Manholes (375mm) 56 m of road $1,460 $81,997 
Storm Sewer, Catchbasins, and Manholes (450mm) 53 m of road $1,532 $81,882 
Storm Sewer, Catchbasins, and Manholes (525mm) 216 m of road $1,609 $348,209 
Storm Sewer, Catchbasins, and Manholes (600mm) 0 m of road $1,690 $0 
Storm Sewer, Catchbasins, and Manholes (675mm) 60 m of road $1,774 $107,151 
Storm Sewer, Catchbasins, and Manholes (750mm) 0 m of road $1,860 $0 
Storm Sewer, Catchbasins, and Manholes (825mm) 0 m of road $1,950 $0 
Total Construction Cost + 5% Contingency    $2,784,693 
Total Price including engineering cost    $3,341,631 

 

Table 14: Summary of the Total Estimated Cost 

 A B C D/E F/G H Total 
Total Construction Cost + 
5% Contingency $181,070 $0 $0 $4,441,494 $547,247 $2,784,693 $7,954,504 
Total Price including 
engineering cost $217,284 $0 $0 $5,329,793 $656,696 $3,341,631 $9,545,404 
Price Per Meter       $6,581.00 

 

4. Consultation 

4.1 Contact List 

At the outset of the project, a contact list was developed for the applicable external agencies, Indigenous 
communities, Member of Parliaments (MPs), and Member of Provincial Parliament (MPP) listed below: 

Conservation Authorities 

• Ausable Bayfield Conservation Authority 
(ABCA) 

 

Emergency Services 

• London Police Services 

• Middlesex Centre Fire Services 

• North Middlesex – Fire & Emergency Services 

  

• Ontario Provincial Police – Middlesex (Lucan) 

• Ontario Provincial Police 

• Middlesex London Paramedic Service 

Provincial Agencies   
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• Ministry of Heritage, Sport, Tourism, and 
Cultural Industries 

• Ministry of Indigenous Affairs 

• Ministry of Natural Resources (Aylmer District) 

• Ministry of Transportation 

• Ontario Clean Water Agency 

Public Works 

• Middlesex County – Planning & Development 

 

Transportation Services 

• Huron Shores Area Transit 

• Middlesex County Connect 

 

Indigenous Communities 

• Aamjiwnaang (Sarnia) 

• Caldwell First Nation 

• Chippewas of Kettle and Stoney Point First 
Nation 

• Chippewas of Nawash Unceded First Nation 

  

• Chippewas of the Thames First Nation 

• Munsee-Delaware First Nation 

• Oneida Nation of the Thames 

• Walpole Island First Nation 

MP & MPP 

• MP – Middlesex-London 

• MP – Huron-Bruce 

  

• MPP – Lambton-Kent-Middlesex 

The contact list was updated accordingly throughout the project where there were requests to be added or removed 
from the list. 

4.2 Public Information Centre 

A Notice of Public Information Centre (PIC) was sent out to the stakeholders listed in Section 5.1 on October 27, 
2025, via email, with the exception of Caldwell First Nation and Chippewas of the Thames First Nation who received 
the Notice of PIC through NationsConnect. The Notice of PIC was also published on the Municipality’s website for 
the public. 

The PIC was held on November 10, 2025, to share information about the Ailsa Craig Stormwater Master Plan 
process, present findings from the existing conditions review and preliminary analysis and gather input from the 
community to help shape recommended solutions. The PIC was held in an open-house format with presentation 
slides on boards around the room to allow attendees to view the slides at their own leisure, while also having the 
opportunity to pose questions directly to members of the project team. The slides presented the following: 

• Study objectives and scope; 

• Existing infrastructure conditions and challenges; 

• Hydrologic and hydraulic assessment results; 

• Preliminary strategies for stormwater management and infrastructure renewal; and, 

• Next steps in the Master Plan process. 

Approximately 20 people attended the PIC, consisting of members from the public and some members from 
Council. There were 13 attendees listed on the sign-in sheet, while some members from Council didn’t sign. 
Materials from the PIC, including the Notice of PIC and PIC slides, are included in Appendix E. 
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4.3 Comments Received 

One (1) written comment was received during the PIC, which noted that there was a good display with information, 
staff and local representatives were very willing to share information, and they are looking forward to seeing the 
information posted online to gather more detail.  

Following the PIC, a call was received from a resident on Church Street who noted that standing water occurs in 
their backyard during heavy rainfall events. It was also noted that there is no outlet for the water. This has been 
identified as a common issue for residents on the north side of Ailsa Craig due to the rail corridor being filled in. 

In addition, an email was received from a resident on Rabbitwood Court, who did not attend the PIC but reviewed 
the presentation that was posted online and raised some drainage concerns. However, this residence is on private 
property and therefore, the Municipality is not responsible for these issues. It is although relevant to note the 
following concerns that were stated: 

• The Rabbitwood cul de sac is significantly below the grade of Church and Ness Street, causing stormwater 
to drain to this resident’s property from their two (2) above neighbours; 

• Extreme heavy rainfall over a short period of time has caused a washout of the retaining blocks from the 
municipal storm drain, which are to be repaired; and, 

• There has been at least one (1) major flood on Rabbitwood Court that was beyond the capacity of the 
current drainage system, causing water to be pooled for many hours. 

Considering the above bullet points, this resident noted that Rabbitwood Court, as part of Drainage Zone A, 
requires higher prioritization than the prioritization suggests. A written comment was also received following the 
PIC from a resident on Queen Street who noted that a curb should be put on the east side of Queen Street north of 
Church Street. Along with that, it was noted that culverts should be placed in the road ditch, and the ditch should 
be filled in to prevent gravel from the shoulder washing into the ditch and plugging the culverts. The resident 
stressed that having the ditch filled would be better given there is very little shoulder on that road; therefore, 
having more room for parked cars would be more feasible. All copies of comments received are included in 
Appendix E. 

4.4 Other Consultation 

Separate emails were sent to the Ministry of Natural Resources and Forestry (MNRF) and the ABCA on September 
9, 2025, both containing a Request for Information letter for any supplemental natural heritage background 
information. The MNRF responded on September 23, 2025, with a link to a Geohub webpage to assist with 
accessing all the natural heritage dates and values the MNRF has available for Ailsa Craig. The response notes that 
the webpage functions as a self-serve tool, outlines how to make data requests for restricted data, and includes 
links to the Natural Heritage Make a Map tool and natural heritage policies and documentation to reference when 
conducting a natural heritage screening exercise. A response has not been received from the ABCA at the time of 
writing this report. Copies of this correspondence can be found in Appendix E. 

Conclusion 
The Ailsa Craig Stormwater Management Master Plan provides a comprehensive assessment of the community’s 
existing stormwater, sanitary, and watermain infrastructure, identifying both hydraulic deficiencies and condition-
related concerns. The analysis confirmed that several sections of the storm sewer network are undersized under the 
5-year design storm, while a substantial portion of the underground systems have reached or exceeded their 
expected service life. 
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The weighted scoring approach integrated multiple factors, including capacity, infrastructure age (storm, sanitary, 
and watermain), CCTV condition ratings, and known operational issues, resulting in the Weighted Infrastructure 
Priority Map. This provides a representation of both hydraulic and structural system performance. 

This framework verifies that upgrades are focused on corridors with the greatest overall need, particularly where 
multiple systems are classified as old or deficient. The proposed implementation plan emphasizes coordinated, 
staged replacements within the existing municipal right-of-way, minimizing disruption while optimizing cost 
efficiency. 

By aligning renewal priorities with municipal design standards, MECP requirements, and the Consolidated Linear 
Infrastructure Environmental Compliance Approval (CLI-ECA) framework, the Master Plan confirms both regulatory 
compliance and long-term sustainability. In addition, an Environmental Impact Study (Appendix D) was completed 
in support of the proposed works. The EIS confirms that the recommended infrastructure replacements can be 
implemented with minimal environmental impact, provided that standard mitigation measures are applied. 

In conclusion, the Ailsa Craig SWMMP establishes a data-driven, transparent, and defensible strategy for 
infrastructure renewal. By integrating hydraulic capacity analysis with condition-based scoring, the Municipality of 
North Middlesex is equipped with a clear roadmap to address existing deficiencies, enhance system resiliency, and 
support future growth while maintaining reliable and sustainable stormwater management for the Ailsa Craig 
community.  
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Appendix A – Assessment of Storm Sewer Capacity in the Existing 
System 
  



Intensity Option # 1

Project Name: Ailsa Craig 

Project Number:  BRM-25012297-A0 1) Intensity (i) = a*(t+c)^b 2) Intensity (i) = a*t^b 3) Insert Intensity

Manning's n = 0.013 Depth of Cover 1.50

Based on 1:5 Year Ailsa Craig a= 41.8 a= i=   Total Area (ha)= 141.33

b= -0.814 b=

  c= 0.09

Location  Storm Sewer Design Manning

Road From To DA Area Run. 2.78AC Accum. T of In T of Flow T of Conc. Intensity Exp. Flow Capacity Velocity Wall Thickness Length Pipe Dia. Slope Invert Invert Capacity Ratio

/Stations MH MH ID (ha) Coef.   2.78AC (min) (min) (min) (mm/hr) (L/s) (L/s) (m/s) (mm) (m) (mm) (%) US DS CAPACITY CHECK VELOCITY CHECK

15 Rabbitwood Crt CB1 49 A1 0.32 0.40 0.36 0.36 23 0.23 23.00 76.84 27.74 99.18 0.90 25 12.20 375 0.32 230.239 230.200 0.28 OKAY CHECK VELOCITY

14 Ditch Rabbitwood Crt 49 East Ditch A2 0.50 0.40 0.56 0.92 23 0.57 23.23 76.35 70.33 213.30 1.93 25 66.30 375 1.48 230.180 229.199 0.33 OKAY OKAY

B

18 James St CB2 40 B1 1.78 0.40 1.98 1.98 23 2.45 23.00 76.84 152.45 27.05 0.86 25 126.50 200 0.68 230.840 229.979 5.64 DEFICIENT CAPACITY CHECK VELOCITY

17 20 Church St 40 23 B2 0.48 0.40 0.54 2.52 23 1.51 25.45 71.84 181.05 27.05 0.86 25 77.87 200 0.68 230.019 229.490 6.69 DEFICIENT CAPACITY CHECK VELOCITY

20 Church St 50 23 B3 1.39 0.40 1.55 1.55 23 15.21 23.00 76.84 119.12 17.05 0.11 25 97.86 450 0.004 229.800 229.450 6.99 DEFICIENT CAPACITY CHECK VELOCITY

18 19 21 Queen St 23 51 B5 1.23 0.40 1.37 5.44 23 9.76 38.21 54.19 294.86 30.11 0.11 25 62.36 600 0.002 229.450 229.300 9.79 DEFICIENT CAPACITY CHECK VELOCITY

20 Queen St 52 North Ditch B6 3.89 0.50 5.41 10.85 17.5 4.03 47.97 45.98 499.03 260.50 0.92 25 222.55 600 0.18 227.949 227.548 1.92 DEFICIENT CAPACITY OKAY

C

24 AC Main St CB3 15 C1 0.51 0.40 0.57 0.57 23 1.00 23.00 76.84 43.88 64.14 0.91 25 54.69 300 0.44 234.960 233.640 0.68 OKAY OKAY

23 25 AC Main St 15 13 C2 0.70 0.40 0.78 1.35 23 0.89 24.00 74.70 100.84 60.54 0.86 25 45.93 300 0.39 233.640 233.460 1.67 DEFICIENT CAPACITY CHECK VELOCITY

24 26 AC Main St 13 14 C3 1.48 0.40 1.65 3.00 23 1.49 24.90 72.90 218.78 61.84 0.87 25 78.25 300 0.41 233.450 233.130 3.54 DEFICIENT CAPACITY CHECK VELOCITY

25 27 AC Main St 14 17 C4 1.56 0.40 1.74 4.74 23 0.62 26.39 70.10 332.33 899.34 3.18 25 118.86 600 2.15 233.090 230.540 0.37 OKAY OKAY

26 28 AC Main St 17 16 C5 1.00 0.40 1.11 5.85 23 0.55 27.01 69.00 403.97 551.75 1.95 25 64.40 600 0.81 230.520 230.000 0.73 OKAY OKAY

27 29 AC Main St 16 18 C6 0.47 0.40 0.52 6.37 23 0.28 27.56 68.07 433.67 967.97 3.42 25 57.54 600 2.49 229.990 228.560 0.45 OKAY OKAY

28 30 AC Main St 18 19 C7 0.84 0.50 1.16 7.54 17.5 0.90 27.84 67.60 509.42 508.80 1.80 25 97.57 600 0.69 228.530 227.860 1.00 DEFICIENT CAPACITY OKAY

31 Church St CB7 41 C8 1.26 0.40 1.40 1.40 23 1.60 23.00 76.84 107.33 40.17 1.28 25 122.62 200 1.50 230.498 228.659 2.67 DEFICIENT CAPACITY OKAY

30 32 Jameson St 41 CB8 C9,C10 1.60 0.40 1.77 3.17 23 0.95 24.60 73.49 233.08 64.14 0.91 25 51.63 300 0.44 228.639 228.412 3.63 DEFICIENT CAPACITY OKAY

31 33 Jameson St CB8 CB10 C11 0.84 0.40 0.93 4.10 23 2.18 25.55 71.65 293.91 64.14 0.91 25 118.64 300 0.44 228.392 227.870 4.58 DEFICIENT CAPACITY OKAY

32 29 34 AC Main St 19 20 C12 0.96 0.50 1.33 12.97 17.5 1.33 28.75 66.14 857.62 382.79 1.35 25 108.06 600 0.39 227.850 227.430 2.24 DEFICIENT CAPACITY OKAY

33 35 AC Main St 20 CB12 C13 1.49 0.50 2.07 15.03 17.5 1.02 30.08 64.11 963.91 428.60 1.52 25 92.35 600 0.49 227.290 226.840 2.25 DEFICIENT CAPACITY OKAY

34 36 AC Main St CB12 CB13 C14 0.98 0.50 1.36 16.39 17.5 0.88 31.09 62.66 1027.20 435.58 1.54 25 81.47 600 0.50 226.840 226.430 2.36 DEFICIENT CAPACITY OKAY

35 37 AC Main St CB13 21 C15 0.53 0.40 0.59 16.98 23 1.33 31.97 61.45 1043.66 437.90 1.55 25 123.87 600 0.51 226.430 225.800 2.38 DEFICIENT CAPACITY OKAY

36 38 AC Main St 21 22 C16 0.33 0.40 0.37 17.35 23 0.71 33.31 59.72 1036.15 736.78 1.67 25 70.78 750 0.44 225.630 225.320 1.41 DEFICIENT CAPACITY OKAY

39 AC Main St - CB35 C17 0.51 0.40 0.56 0.56 23 1.02 23.00 76.84 43.35 401.40 0.91 25 55.43 750 0.13 225.785 225.713 0.11 OKAY OKAY

38 40 AC Main St CB35 CB34 C18 0.31 0.40 0.34 0.90 23 0.32 24.02 74.67 67.46 401.40 0.91 25 17.39 750 0.13 225.673 225.650 0.17 OKAY OKAY

39 41 AC Main St CB34 CB36 C19 0.28 0.40 0.31 1.21 23 1.14 24.34 74.02 89.79 401.40 0.91 2 61.89 750 0.13 225.610 225.530 0.22 OKAY OKAY

39 40 42 AC Main St CB36 CB37 C20 0.45 0.40 0.50 2.62 23 1.30 25.47 71.80 188.13 401.40 0.91 25 70.97 750 0.13 225.490 225.398 0.47 OKAY OKAY

41 43 AC Main St CB37 22 C21 0.15 0.40 0.16 2.78 23 0.25 26.77 69.42 193.17 401.40 0.91 25 13.60 750 0.13 225.378 225.360 0.48 OKAY OKAY

37 42 44 AC Main St 22 44 C22 0.20 0.40 0.22 20.35 23 0.63 34.01 58.85 1197.85 681.57 1.54 25 58.70 750 0.37 225.320 225.100 1.76 DEFICIENT CAPACITY OKAY

D

47 George St - 30 D1 1.52 0.40 1.69 1.69 23 2.32 23.00 76.84 130.00 52.97 0.75 25 104.37 300 0.30 232.130 231.817 2.45 DEFICIENT CAPACITY CHECK VELOCITY

46 48 George St 30 24 D2 0.84 0.40 0.93 2.62 23 2.34 25.32 72.08 189.17 52.97 0.75 25 105.38 300 0.30 231.797 231.481 3.57 DEFICIENT CAPACITY CHECK VELOCITY

47 49 George St 24 Main D3 1.82 0.40 2.03 4.65 23 1.17 27.67 67.89 315.80 241.79 1.92 25 134.54 400 1.35 231.461 229.647 1.31 DEFICIENT CAPACITY OKAY

48 50 George St Main 31 D4 1.20 0.40 1.34 5.99 23 2.11 28.83 66.00 395.18 111.37 0.89 25 112.43 400 0.29 229.627 229.306 3.55 DEFICIENT CAPACITY CHECK VELOCITY

49 51 George St 31 32 D5 1.09 0.40 1.21 7.20 23 0.97 30.95 62.86 452.49 285.11 1.79 25 103.90 450 1.00 229.286 228.247 1.59 DEFICIENT CAPACITY OKAY

50 George St 32 34 D6 0.98 0.40 1.09 8.29 23 0.96 31.91 61.53 510.22 227.19 1.43 25 81.97 450 0.64 228.227 227.706 2.25 DEFICIENT CAPACITY OKAY

53 George St CB15 CB16 D7 0.12 0.40 0.13 0.13 23 0.78 23.00 76.84 10.20 145.38 0.91 25 42.69 450 0.26 227.465 227.354 0.07 OKAY OKAY

52 54 George St CB16 CB17 - - 0.40 0.13 0.27 23 0.78 23.78 76.84 10.20 145.38 0.91 25 11.20 450 0.26 227.534 227.505 - - OKAY

53 55 George St CB17 34-1 - - 0.40 0.13 0.40 23 0.78 24.56 76.84 10.20 145.38 0.91 25 13.44 450 0.26 227.609 227.574 - - OKAY

54 56 George St 34 35 D8 1.06 0.40 1.18 1.58 23 0.97 25.34 72.05 113.84 342.60 2.15 25 125.36 450 1.44 227.686 225.876 0.33 OKAY OKAY

55 57 George St 35 36 D9 0.45 0.40 0.50 2.08 23 0.17 26.30 70.25 145.97 342.60 2.15 25 22.27 450 1.44 225.856 225.534 0.43 OKAY OKAY

56 George St 36 East D10 0.76 0.40 0.84 2.92 23 0.73 26.48 69.95 204.15 368.00 2.31 25 100.75 450 1.67 225.514 223.836 0.55 OKAY OKAY

E

60 William St CB20 CB23 E1 3.06 0.40 3.40 3.40 23 1.75 23.00 76.84 261.12 64.14 0.91 25 95.47 300 0.44 231.217 230.797 4.07 DEFICIENT CAPACITY OKAY

59 61 William St C23 38 E2 1.49 0.40 1.66 5.06 23 2.72 24.75 73.18 370.01 114.07 0.91 25 148.35 400 0.30 230.777 230.332 3.24 DEFICIENT CAPACITY OKAY

60 62 William St 38 129 E3 2.32 0.40 2.58 7.64 23 3.41 27.48 68.21 520.79 114.07 0.91 25 185.66 400 0.30 230.312 229.755 4.57 DEFICIENT CAPACITY OKAY

61 63 William St 129 39 E4 1.22 0.40 1.36 8.99 23 1.75 30.89 62.94 565.92 114.07 0.91 25 95.19 400 0.30 229.735 229.449 4.96 DEFICIENT CAPACITY OKAY

62 William St 39 West E5 1.70 0.40 1.89 10.88 23 3.03 32.63 60.58 658.95 114.07 0.91 25 164.91 400 0.30 229.429 228.934 5.78 DEFICIENT CAPACITY OKAY

F

67 Queen St CB21 1 F1 0.28 0.40 0.31 0.31 23 1.79 23.00 76.84 23.85 64.14 0.91 25 97.71 300 0.44 231.056 230.626 0.37 OKAY OKAY

67 Annie Ada Shipley St - 1 F2 0.03 0.40 0.03 0.03 23 0.27 23.00 76.84 2.22 64.14 0.91 25 14.51 300 0.44 230.670 230.606 0.03 OKAY OKAY

65 66 68 Annie Ada Shipley St 1 25 F3 0.01 0.40 0.02 0.35 23 0.28 24.79 73.10 25.92 64.14 0.91 25 15.08 300 0.44 230.586 230.520 0.40 OKAY OKAY

67 69 Annie Ada Shipley St 25 CB22 F4 0.79 0.40 0.88 1.23 23 1.06 25.07 72.56 89.36 112.07 1.59 25 100.51 300 1.343 230.500 229.150 0.80 OKAY OKAY

68 70 Annie Ada Shipley St CB22 Main F5 0.88 0.40 0.98 2.21 23 1.48 26.13 70.58 156.29 87.48 1.24 25 109.97 300 0.818 229.150 228.250 1.79 DEFICIENT CAPACITY OKAY

69 71 Annie Ada Shipley St Main 43 F6 0.80 0.40 0.89 3.11 23 1.32 27.61 67.99 211.13 94.04 1.33 25 105.75 300 0.946 228.250 227.250 2.25 DEFICIENT CAPACITY OKAY

70 Annie Ada Shipley St 42 60 F7 1.22 0.40 1.35 4.46 23 0.66 28.93 65.84 293.65 30.18 0.27 25 10.80 375 0.030 227.250 226.930 9.73 DEFICIENT CAPACITY CHECK VELOCITY

G

74 Hamilton St South CBMH70 G1 0.25 0.40 0.28 0.28 23 0.57 23.00 76.84 21.60 46.06 0.94 25 32.00 250 0.60 231.000 230.808 0.47 OKAY OKAY

73 75 Hamilton St CBMH70 69 G2 0.17 0.40 0.19 0.47 23 0.90 23.57 75.61 35.86 68.38 0.97 25 52.00 300 0.50 230.768 230.508 0.52 OKAY OKAY

76 Robin St CB30 68 G3 0.42 0.40 0.47 0.47 23 0.33 23.00 76.84 35.79 27.05 0.86 25 17.00 200 0.68 233.412 233.296 1.32 DEFICIENT CAPACITY CHECK VELOCITY

75 77 Hamilton St 68 69 G4 0.37 0.40 0.41 0.88 23 0.66 23.33 76.12 66.63 513.72 1.82 25 72.00 600 0.70 233.256 232.752 0.13 OKAY OKAY

74 76 78 Finch St 69 71 G5 0.43 0.40 0.48 1.83 23 0.73 24.46 73.76 135.21 363.25 1.28 25 56.30 600 0.35 229.150 228.953 0.37 OKAY OKAY

77 83 Finch St 71 64 G6 0.54 0.40 0.60 2.43 23 0.90 25.19 72.32 175.63 363.25 1.28 25 69.50 600 0.35 228.973 228.710 0.48 OKAY OKAY

80 Robin St East 67 G7 0.20 0.40 0.22 0.22 23 0.28 23.00 76.84 17.22 614.01 2.17 25 36.60 600 1.00 231.656 231.290 0.03 OKAY OKAY

79 81 Robin St 67 66 G8 0.21 0.40 0.23 0.46 23 0.23 23.28 76.23 34.78 620.12 2.19 25 30.30 600 1.02 231.280 230.971 0.06 OKAY OKAY

80 82 Robin St 66 65 G9 0.59 0.40 0.66 1.11 23 0.10 23.51 75.73 84.39 569.41 2.01 25 12.00 600 0.86 229.330 229.227 0.15 OKAY OKAY

81 83 Robin St 65 64 G10 0.32 0.40 0.36 1.47 23 0.58 23.61 75.52 111.00 610.93 2.16 25 75.80 600 0.99 229.190 228.440 0.18 OKAY OKAY

78 82 84 Robin St 64 63 G11 0.73 0.40 0.81 4.71 23 0.29 26.10 70.63 332.58 513.72 1.82 25 31.60 600 0.70 229.990 229.769 0.65 OKAY OKAY

83 85 Annie Ada Shipley St 63 62 G12 0.44 0.40 0.49 5.20 23 1.27 26.39 70.11 364.49 487.36 1.72 25 131.00 600 0.63 229.295 228.470 0.75 OKAY OKAY

84 86 Annie Ada Shipley St 62 61 G13 0.49 0.40 0.55 5.75 23 1.04 27.65 67.91 390.41 491.21 1.74 25 108.70 600 0.64 228.460 227.770 0.79 OKAY OKAY

85 Annie Ada Shipley St 61 60 G14 0.15 0.40 0.16 5.91 23 1.03 28.70 66.22 391.38 521.01 1.84 25 114.40 600 0.72 227.760 226.936 0.75 OKAY OKAY

H

89 Queen St 2 26 H1 0.71 0.40 0.79 0.79 23 1.72 23.00 76.84 60.54 64.14 0.91 25 93.86 300 0.44 230.580 230.167 0.94 OKAY OKAY

88 90 Queen St 26 27 H2 0.46 0.40 0.51 1.30 23 1.03 24.72 73.24 95.26 64.14 0.91 25 56.18 300 0.44 230.147 229.900 1.49 DEFICIENT CAPACITY OKAY

89 93 Queen St 27 28 H3 0.64 0.40 0.71 2.01 23 0.98 25.76 71.26 143.42 64.14 0.91 25 53.43 300 0.44 229.880 229.645 2.24 DEFICIENT CAPACITY OKAY

93 Ausable Bluffs SWM Pond Pond Outlet 28 H4 0.88 0.40 0.97 0.97 23 0.73 23.00 76.84 74.85 201.72 0.93 25 40.90 525 0.22 229.614 229.605 0.37 OKAY OKAY

93 Queen St 4 28 H5 3.25 0.40 3.61 3.61 23 3.97 23.00 76.84 277.46 64.14 0.91 25 216.40 300 0.44 230.577 229.625 4.33 DEFICIENT CAPACITY OKAY

90 91 92 Atkinson St 28 CB H6 0.60 0.40 0.67 7.27 23 0.79 26.97 69.07 502.09 201.60 1.27 25 60.40 450 0.50 229.605 229.303 2.49 DEFICIENT CAPACITY OKAY

Existing Condition

Upstream 4 Upstream 3 Upstream 2 Upstream 1 Downstream 1
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Appendix B – Infrastructure Aging Data and Condition Assessment 
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Appendix C – Assessment of Storm Sewer Capacity in the Proposed 
System 
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Appendix D – Environmental Impact Study 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
 

December 2025 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix E – Consultation Materials 
 


