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1.0 Introduction 
 
C.F. Crozier and Associates (Crozier) was retained by 2774476 Ontario Inc. to prepare a Functional 

Servicing and Stormwater Management Report to support the Draft Plan Application for the proposed 

development located at 425 Union Street in the Municipality of Meaford, Grey County (the “Site”). 

The Site is made up of three separate lots. The largest lot is legally described as Lots 421 – 425, RP 

16R8356 parts 1 to 3 and 16R9139 part 1. The two smaller lots are legally described as Lot 425, RP 

16R6036 part 5 and part 6. Refer to Figure 1 for the Site Location. 

 

The Subject Lands are located in the regulated jurisdiction of the Grey Sauble Conservation Authority 

(GSCA) and are subject to development and site alteration policies. 

 
The Site is proposed to be developed into a mixed-residential subdivision including 86 units of various 

types fronting onto public and private roadways. Units will consist of a mix of 48 single detached and 

38 semi-detached units. The proposed 20 m wide public roadway (Street A) will run east to west, 

connecting Union Street and Centre street through the proposed development. Private 7.5 m wide 

streets (Street B, Street C and Street D) will branch off street A providing access to the proposed lots. 

Refer to Figure 2 for the Draft Plan of Subdivision prepared by Travis and Associates, dated May 

2021. The proposed internal roadways and associated servicing will be consistent with the 

Municipality of Meaford’s Engineering Standards for a residential roadway. 

External documents/plans were reviewed over the course of completing this engineering report. As 

such, the servicing and design considerations contained herein are assisted by the following: 

 

• Municipal Staff Report No. CAO2020-23 – Meaford WWTP Servicing Allocation prepared by 

the Municipality of Meaford, dated November 30, 2020.  

 

• Municipality of Meaford: Engineering Standards prepared by the Municipality of Meaford, 

dated April 2019. 

• Annual Drinking Water System Compliance Report prepared by the Municipality of Meaford, 

dated 2019. 

• Meaford Water Pollution Control Plant Annual Report prepared by the Municipality of 

Meaford, dated 2019. 

• Municipality of Meaford Master Plan Water and Wastewater Servicing Volume 1 and 2 

prepared by Ainley Group, dated April 2015. 

 

2.0 Water Servicing 

Potable water for the Site will be supplied by the Municipality of Meaford Water Treatment Plant and 

associated water distribution system. 

 
2.1 Existing Water Servicing 

Domestic water is provided by way of the Meaford Water Treatment Plant (WTP), located at Sykes 

Street and Albery Court in Meaford.  Source water is drawn from the Georgian Bay and treated to the 

Safe Drinking Water Act (SDWA) standards and the plant has a rated capacity of 26,848 m3/day. 

According to the 2019 Meaford WTP Summary Report prepared by the Municipality of Meaford, the 

plant provides an average daily treated water flow of 1,523 m3/day. 
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The existing water distribution infrastructure at or near the Site includes the following: 

 

• An existing 200 mm diameter watermain on Union Street. 

 

• An existing 150 mm diameter watermain on Centre Street. 

 

• An existing 200 mm diameter watermain within an easement through the site, between 

Union Street and Centre Street. 

 

Refer to the As-Constructed Drawings in Appendix A. 

 

2.2 Proposed Water Demand 

The proposed development will be serviced in accordance with the recommendations of the 

Municipality of Meaford Water & Waste Water Servicing Master Plan prepared by Ainley Group, dated 

April 2015. Water demands for the residential development were determined in accordance with the 

design parameters identified in the Master Plan prepared by Ainley Group, which included the 

following design figures: 

 

• Average Residential Flow Rate 300 L/cap/day  

• Max Day/Peak Hour Factors  1.94/2.92 

• Population Density   2.4 Persons Per Unit  

It is estimated that the maximum water demands for the proposed development are as follows: 

 

• Average Day    0.72 L/sec 

• Max Day    1.39 L/sec 

• Peak Hour    2.09 L/sec 

Preliminary fire flows required to service the Site were calculated to be 116.7 L/s per the Fire 

Underwriter’s Survey and 45 L/s per the Ontario Building Code, which will be confirmed once 

architectural plans are prepared during detailed design. The preliminary design flow (peak hour + fire 

flow) for the Subject Site is 118.79 L/s, subject to detailed design. Refer to Appendix B for potable water 

servicing demand and fire flow demand calculations.  

 

The above water demand calculations have been provided to incorporate into the Municipality-wide 

water model to confirm sizing and available pressures. Internal watermain sizing may be subject to 

change.  

 

2.3 Proposed Water Servicing 

Since there is existing watermain on Union Street and Centre Street, the proposed servicing strategy is 

to connect the two watermains through the proposed development following the profile of the Street 

A (public roadway). The watermain will be constructed within the roadway per Municipality standards 

for a typical road section. The existing 200mm diameter watermain that runs through the Site will be 

removed and plugged at the watermain on Union Street and Centre Street. Refer to Figure 3 for the 

Servicing Plan. 

 

Based on the expected water demand and the size of existing watermain adjacent to the Site, the 

proposed internal watermain along the public Street A is expected to be a 200 mm diameter pipe 

with a 150mm diameter watermain along the private Streets B, C and D. The Municipality may wish to 

assumed ownership of the watermain distribution network within the private roadways, including all 
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mains and the service connections up to and including the curb stops. If that is the case, an easement 

in the name of the Municipality along the alignment of the watermain through the private roadways. 

Actual watermain sizes will be confirmed during detailed design, following the updates to the 

Municipality’s water model. The individual units will be serviced with a 19 mm diameter Type “K” 

copper water service or approved equivalent per the Municipality’s Engineering Standards.  

 

Fire protection for the residential units will be provided by fire hydrants spaced as per Municipality 

Standards. It is noted that a hydrant flow test has not been completed to verify existing pressures and 

flow relationships; however, it is expected that adequate fire flows will be available to meet Municipal 

requirements. If required, a hydrant flow test will be completed during detailed design. 

 

3.0 Sanitary Servicing 

3.1 Existing Services 
 

3.1.1 Water Pollution Control Plant (WPCP) 

 

Sanitary servicing for the development will be achieved via connection to the Municipality of Meaford 

Water Pollution Control Plant (WPCP) and sanitary sewer system. The Municipality of Meaford WPCP 

has been in service since 1970 with multiple upgrades throughout its service life. In 2007, the 

Municipality completed a Schedule C Municipal Class Environmental Assessment (Class EA) for 

potential expansion of the WPCP, which was triggered by a capacity analysis that identified the plant 

capacity was over 80%. The Class EA identified a combination of alternatives, which are listed below:  

  

• Expand the existing plant on-site and purchase the immediately adjacent property for 

buffer/flexibility. 

• Optimize plant operation. 

• Reduce inflow and infiltration (I&I) and improve water conservation. 

 

The Municipality did not have sufficient funds to proceed with the expansion of the WPCP and a 

consultant was retained to re-evaluate the design population calculated in the Class EA. The re-

evaluation identified that a 20% expansion would add approximately 605 residential units of capacity. 

The Municipality proceeded with the initiation of an addendum to the 2007 Class EA in 2015; however, 

sewage flow at the WPCP had decreased to approximately 56% capacity, partially due to a 

reduction in I&I in the Municipality’s sanitary sewers. Since there appeared to be sufficient capacity 

in the WPCP, the Municipality did not proceed with the addendum to the 2007 Class EA. 

 

The 2019 Annual Report for the WPCP identified that the average daily flow was 2,941 m3/day, which 

is equivalent to 75% of the plant’s total capacity (3,910 m3/day). A Staff Report was presented to 

Council on November 30th, 2020 which recommended two plans be developed: 

 

1. An inflow/infiltration strategy that will consider priority investment in infrastructure that 

optimizes the operation of the WPCP and the creation of additional capacity. 

2. An uncommitted sewage reserve capacity implementation plan to address future 

development. 

 

Within the Staff Report it was also noted that the Meaford Official Plan provides allocation framework 

which generally restricts development phases to approximately 30 units per phase where practical. 

Refer to the full staff report in Appendix C. 
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3.1.2 Existing Sanitary Sewer System 
 
According to the Gates of Kent As-Constructed drawings in Appendix A, an existing 200mm 

diameter sanitary sewer is located at the intersection of Russett Drive and Union Street, 

approximately 250m north of Street A. From this location, sanitary flow is conveyed via gravity sewer 

to Sewage Pumping Station (SPS) #1 located on Denmark Street. From SPS #1 sanitary flow is 

conveyed directly to the WPCP via forcemain. 

3.2 Design Sanitary Flow 

The proposed development will be serviced in accordance with the recommendations of the 

Municipality of Meaford Water & Wastewater Servicing Master Plan prepared by Ainley Group, dated 

April 2015. Sanitary flow rates for the residential development were determined in accordance with 

the design parameters identified in the Master Plan prepared by Ainley Group, which included the 

following design figures: 

 

• Average Residential Flow Rate 300 L/cap/day 

• Infiltration     0.23 L/s/ha 

• Persons Per Residential Unit  2.4 

 

Based on these values it is estimated that peak sanitary flow from the Site will be 4.20 L/s. Refer to 

Appendix D for sanitary design calculations. 

 

Since the Site was designated as an Urban Living Area in the Municipality of Meaford Official Plan 

(2014) and the relatively low flows from the proposed development, it is assumed that there will be 

sufficient capacity in the existing municipal sanitary sewer system. A Municipality-wide sanitary sewer 

model is held by Ainley Group and will be updated during detailed design to confirm that the 

downstream infrastructure has sufficient capacity to convey the peak flow rates produced by the 

proposed development. 

 

3.3 Proposed Sanitary Servicing 

The Site will be serviced by extending sanitary sewer from the current limits at the intersection of Russett 

Drive and Union Street. The downstream invert of the existing sanitary sewer is approximately 209.05, 

which is sufficiently deep to service the Site via gravity sewer. Refer to Figure 3 for the Servicing Plan. 

 

The internal sanitary sewer will follow the center line of the internal roadway network per Municipal 

standards for a typical road section. Due to the relatively low peak sanitary flows calculated in the 

previous section it is reasonable to assume that a 200mm diameter internal sanitary sewer will provide 

adequate capacity to convey the wastewater to the Municipal system. 

 

Sanitary maintenance holes will be installed with spacing consistent with Town standards. The 

proposed 200mm diameter internal sanitary sewer will be designed with sufficient slope to provide 

cleansing velocity within the sewer to reduce maintenance issues post construction. 

 

As noted in Section 3.1.1, the Meaford Official Plan provides allocation framework which generally 

restricts development phases to approximately 30 units per phase where practical. Therefore, it is 

anticipated that the proposed development may be required to proceed as three (3) phases.  
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4.0 Stormwater Management 

The management of stormwater and drainage for the proposed development must comply with the 

policies and standards of the various agencies including the Municipality of Meaford, Grey Sauble 

Conservation Authority (GSCA), and Ministry of the Environment, Conservation and Parks (MECP). 

 

The stormwater management criteria for the development of the Site are listed below. 

 

• Water Quality Control: 

o “Enhanced Protection” of 80% TSS Removal for 90% of the annual runoff volume given 

that Georgian Bay is the ultimate receiver. 

 

• Water Quantity Control: 

o The proposed SWM design must control post development flows to pre-development 

levels for all storms up to and including the 100-year generated by the Site (on-site 

‘post-to-pre’ control). 

 

• Erosion Control: 

o Erosion control for the 25mm storm event. 

 

• Development Standard: 

o Urban cross section complete with curb & gutter; 

o Lot grading at 2% optimum; and, 

o Minor and major drainage system to convey frequent and infrequent rainfall/runoff 

events, respectively. 
 
4.1 Existing Drainage 

The Site lies within the Meaford Creek watershed (ultimately draining north-east to Georgian Bay). The 

site previously consisted of cultivated agricultural lands but was recently cleared and stripped in 2020. 

Based on Grey County Soil Mapping (1979) the on-site soils are classified as Brighton (BRS) sand with 

good drainage characteristics.  

 

Based on the topographic survey completed by Patten & Thomsen Limited in January 2021 and field 

reconnaissance completed by our office, the Site can be broken down into two major drainage 

catchments which have separate outlets and are identified in Table 1 below.  

 
Table 1: Pre-Development Drainage Summary 

Catchment 

ID 

Catchment 

Area (ha) 
Land Use 

Catchment 

Slope 
Outlet 

101 2.95 Agricultural 1% - 2% North East Corner of Site 

102 2.39 Agricultural 1% - 2% 
700mm diameter CSP Culvert 

crossing on Union Street 

 

Catchment 101 consists of the northern portion of the Site which drains via sheet flow towards a low-

lying area at the north-east corner of the Site. Runoff from Catchment 101 drains towards Union Street 

through residential lands to the north of the Site and is ultimately collected by the roadside ditch on 

Union Street, which has been denoted as Outlet #2 on the Pre-Development Drainage Plan (Figure 

3). Our office completed field reconnaissance and confirmed there was no defined channel/outlet 

at the north-east corner of the Site conveying runoff to Union Street.  
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Catchment 102 consists of the southern portion of the Site which drains via sheet flow towards a low-

lying area at the south-east corner of the Site. Runoff from Catchment 102 drains towards Union Street 

through a defined channel, regulated by the GSCA, and passes beneath Union Street via a 700mm 

diameter CSP culvert, which has been denoted as Outlet #1 on the Pre-Development Drainage Plan 

(Figure 3). The defined channel was identified in the topographic survey completed by Patten & 

Thomsen Limited and confirmed via field reconnaissance completed by our office. 

 

It is also noted that there is a small portion of Catchment 101 that drains towards Centre Street under 

existing conditions; however, it has not been delineated in Figure 3 due to the relatively small size of 

the catchment and imperfect drainage patterns resulting from past agricultural uses and recent 

clearing activities.  

  

4.2 Proposed Drainage 

 

Following the requirements of the Municipality of Meaford, the development will incorporate a 

drainage system consisting of storm sewer, catchbasins and lot drainage swales (minor system) and 

the use of the roadway and overland flow routes (major system). Both minor and major overland flow 

routes will direct site runoff from developed areas toward the SWM facility. The proposed drainage 

system is reflected on Figure 4 which illustrates preliminary site grading, storm sewer alignment, 

overland flow routes and the proposed stormwater management (SWM) facility. Note final grading 

will be updated at the detailed design stage to refine considerations for cut / fill levels and proposed 

building designs as required. 

 

The majority of the drainage from proposed developed areas of the Site will be directed to a SWM 

facility located on the south side of Street A at the intersection with Union Street.  The SWM facility will 

receive runoff from approximately 3.89 ha of the development area. Major overland flows from the 

development area will be graded to fall to a roadway low point adjacent the SWM facility where all 

flow will be directed into the pond. Controlled stormwater will outlet at the south-west corner of the 

SWM facility through a storm pipe running to the 6.0m wide Drainage Block which conveys stormwater 

to Outlet #1. In the event the SWM facility outlet pipe becomes blocked, water levels will back up 

within the SWM facility and overtop the emergency spillway and be conveyed to Outlet #1 via the 

Drainage Block. Flow rates from the Regional Storm Event were modelled through the proposed 

Drainage Block to confirm suitable freeboard was achieved within a typical section. Refer to 

Appendix E for the FlowMaster Model report. 

 

Drainage from the rear yards of some of the units fronting onto the private roadways Street B, C and 

D will be directed to Outlet #1 or Outlet #2. Two small post development catchments will also drain 

to the existing ditch on Centre Street; however, the flow rate from these catchments is minimal and 

should not require quantity/quality controls. The Centre Street ditch has been denoted as Outlet #3 

of the Post-Development Drainage Plan (Figure 4). Refer to Table 2 below for a summary of the 

proposed drainage catchments. 

 

Table 2: Post-Development Drainage Summary 

Catchment 

ID 

Catchment 

Area (ha) 
Land Use Outlet 

201 3.89 
Developed areas within the site, 

including all roadways 
Outlet #1 via SWM Facility 

202 0.35 Rear yards of units 10 – 21 Outlet #1 Uncontrolled 

203 0.17 Rear yards of units 4 – 9 Outlet #1 Uncontrolled 

204 0.55 Unit 17 Outlet #3 Uncontrolled 

205 0.12 Street A entrance from Centre Street Outlet #3 Uncontrolled 

206 0.12 Rear yards of units 26 – 49 Outlet #2 Uncontrolled 
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4.3 Stormwater Quantity Control 

 

Hydrologic modeling was prepared for the post-development site conditions using the stormwater 

management hydrologic computer program SWMHYMO (Sabourin, 1998). The 4-hour Chicago, 24-

Hour SCS Type II and Regional Storm (Timmins) rainfall distributions were applied to the hydrologic 

model and were used throughout the analysis. Refer to Appendix E for full hydrologic calculations and 

models. The MTO Lookup Tool was utilized to determine the Intensity Duration Frequency Curves for 

Meaford, which were used in the calculations and are included in Appendix E. The pre- and post-

development flows for Outlets #1 through #3 for the 4 hour Chicago Distribution storm events are seen 

in Table 3. The Post development flows represent the peak flow rates at each outlet and include both 

the controlled flows from the SWM facility and the uncontrolled flows from rear yards.  

Table 3: SWMHYMO Method – Outlet #1, #2 & #3 

 
  

Return 

Period 

(Years) 

Peak Flow Rates (m3/s) 

Outlet #1 Outlet #2 Outlet #3 

Pre 

(2.39 ha) 

Post 

(4.41 ha) 

Δ 

(Post-Pre) 

Pre 

(2.96 ha) 

Post 

(0.55 ha) 

Δ 

(Post-Pre) 

Pre 

(0.00 ha) 

Post 

(0.24 ha) 

2 0.025 0.021 -0.004 0.029 0.009 -0.020 N/A 0.007 

5 0.048 0.034 -0.014 0.057 0.019 -0.038 N/A 0.017 

10 0.064 0.042 -0.022 0.076 0.027 -0.049 N/A 0.020 

25 0.091 0.056 -0.035 0.108 0.039 -0.069 N/A 0.027 

50 0.111 0.066 -0.045 0.131 0.049 -0.082 N/A 0.031 

100 0.137 0.079 -0.058 0.162 0.061 -0.101 N/A 0.037 

 

Per the Municipality Engineering Standards, increases in the post-development runoff rates of any 

storm event should be controlled to the pre-development rates. Per Table 3, it can be demonstrated 

for the major 100-year storm event, peak flow rates to Outlets #1 and #2 decrease under post 

development conditions with a small increase at Outlet #3. However, it should be noted pre-

development flows currently destined for Outlet #3 are currently underestimated. 

4.4 Stormwater Quality Control 

It will be necessary to implement Best Management Practices (BMP’s) to address site water quality 

requirements. A review of environmental constraints and site-specific conditions was completed and 

it was concluded that an end-of-pipe wet pond for the proposed SWM facility is the preferred BMP. 

Lot level BMP’s may also be implemented, subject to detailed grading design and soil/water table 

considerations. The selected BMP’s incorporate erosion and sediment control measures to minimize 

adverse impacts on water quality and the natural environment. 

 

Since Georgian Bay is the ultimate receiver of drainage from the subject lands, stormwater 

management facilities must be designed to meet the “enhanced protection” level. Enhanced 

protection provides an 80% long term suspended solids removal rate.  

 

Based on the total site imperviousness (approximately 50%) contributing to the SWM facility, the water 

quality storage volume for a stormwater wet pond is 190 m3/ha (MOE, 2003). This is made up of 

40 m3/ha extended detention volume and 150 m3/ha permanent pool volume. Therefore, minimum 

water quality volumes required are follows: 
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SWM Facility – 3.89 ha Drainage Area 

 

• Permanent Pool 584 m3 

• Extended Detention 156 m3 
 

These minimum required permanent pool and extended detention volumes have been provided in 

the preliminary SWM Facility design presented herein.   

 

Erosion control will be incorporated within the extended detention of the pond. Sizing was based on 

providing a drawdown time of 24 hrs for the 25 mm rainfall event. Based on the preliminary hydrologic 

modeling conducted using SWMHYMO, a runoff volume of 7.69 mm was determined for the 25 mm 

storm event. This results in a required extended detention volume of 299 m3 for erosion control. 

 

5.0 Utilities 
 

The proposed development will be serviced with natural gas, telephone, cable TV and hydro.  All such 

utilities are currently available on the boundary roadways.  Utilities have not been contacted at the 

time of this investigation. Circulation and coordination with the utilities will be undertaken to confirm 

capacity at the appropriate phase of design. 

6.0 Conclusions and Recommendations 
 

Based on the information offered in this report, we offer the following conclusions: 

1. Access to the site will be provided by a public roadway (Street A), with connections to Union 

Street and Centre Street. Private roadways (Streets B, C & D) will branch from the public 

roadway. 

2. A public watermain will be looped through the proposed development along Street A, with 

connections to the existing watermain on Union Street and Centre Street. A private watermain 

is also proposed which will service the units on Streets B, C & D. The existing 200mm diameter 

watermain that is located through an easement on the Site will be removed and plugged at 

the watermain on Union Street and Centre Street. 

3. Capacity is presently available in the Water Treatment Plant to service the proposed 

development. 

4. An extension of the existing sanitary sewer located at the intersection between Union Street 

and Russett Drive is required to service the proposed development. The existing sanitary sewer 

appears to be deep enough to service the Site via gravity sewer. 

5. An internal sanitary sewer system will follow the alignments of the proposed roadways and 

provide gravity servicing to all individual units. 

6. The proposed development of the Site may proceed in three (3) phases, which is consistent 

with the framework within the Municipality of Meaford’s Official Plan for allocating the 

remaining capacity at the WPCP.  

7. Preliminary grading has indicated that a majority of the development will drain towards the 

internal roadway/storm sewer network and stormwater will be conveyed to the proposed 

SWM Facility. The remaining areas will maintain existing drainage patterns as much as possible. 

Final grading will be determined during detailed design. 

8. A stormwater management facility is required to service the proposed development. The 

land set aside for the SWM facility is adequate to provide water quality and water quantity 

control of the urban drainage emanating from the subject lands. 
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Based on the above conclusions, we recommend the approval of the Planning Applications for 425 

Union Street, from the perspective of functional servicing and stormwater management. Thank you. 

 

Respectfully submitted, 

C.F. CROZIER & ASSOCIATES INC.  C.F. CROZIER & ASSOCIATES INC. 

  

  

 

 

 

George Cooper, P. Eng. Rebecca Alexander, P.Eng. 

Project Engineer  Project Manager 
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