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 INTRODUCTION 

 Introduction 

T.Y. Lin International Canada Ltd. (TYLIN) has been retained by 883890 Ontario Limited c/o 
Fergus Development Inc. to prepare a servicing study technical memorandum (TM) draft plan of 
subdivision filed for a redevelopment located in Township of Centre-Wellington, County of 
Wellington, Ontario. This document will identify the required water infrastructure and/or upgrades 
that would be needed to facilitate the new proposed redevelopment for Fergus Development Inc.  

The existing golf course (the "Site"), shown on Figure 1, consists of two parcels; the northwest 
parcel, which is 42.35 ha, situated on the north side of Wellington Road 19, and the southeast 
parcel, which is 39.85 ha, situated on the south side of Wellington Road 19. The proposed 
residential redevelopment with 118 lots is located on the southeast parcel (the "SE Site") and the 
communal water and wastewater services are integrated into the existing Golf Course, which will 
remain, on the northwest parcel (the "NW Site"). The construction of the Water Treatment Plan 
(WTP) on the NW Site will serve the proposed 118 units, totaling a population of 365 people 
(at  3.094 people per unit). The new units will receive their drinking water via new wells and 
reservoir associated with the WTP. Average daily flow for this study has been assumed to be 350 
Litres per Capita per Day (LPCD) as per the Township of Centre Wellington Engineering 
Guidelines.  

 Purpose 

This Technical Memorandum focuses on the water servicing plan and has identified options for 
water servicing concepts for the Fergus golf course redevelopment. RJ Burnside and TYLIN have 
been retained to identify preliminary servicing concepts for this development, based on the draft 
plan of the subdivision prepared by GSP (January 2022) which cover the lands under control by 
883890 Ontario Limited.   
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Figure 1 – Development Concept Plan 

 WATER TREATMENT PLANT 

 Projected Treated Water Demand 

Projected maximum daily water demand that must be met by the new WTP at development build-
out conditions is 5.03 L/s, as summarized in Table 1. 

 
Total 
Units 

Population1 

Avg Water 
Demand 

Max 
Day 

Factor 

Max 
Day 

Flow, 
L/s 

Peak 
Hour 

Factor 

Peak 
Hour 
L/s 

Peak 
Insta. 
Factor 

Peak 
Insta. 

L/s m3/day L/s 

Residential 118 365 128 1.48 3.40 5.03 5.00 7.39 7.5 11.09 
1 Based on average of 3.094 people per unit. 
2 Based on average per capita demand of 350 L/day. 

    

Table 1 - Projected Water Demands at Development Build-Out 

The average daily flow is calculated using the Township guideline of 350 L/day per person, and 
a density of 3.094 persons per dwelling unit. In addition, the maximum day, peak hour and peak 
instantaneous demands have been calculated using peaking factors specifically recommended 
by the Drinking Water System Design Guidelines (2008) for water systems serving fewer than 
500 people.   

 Water Supply 

The raw water supply required by the new water system will be derived from two wells located in 
the development area. Well supply systems must be designed to provide a firm capacity (largest 
well out of service) which is capable of meeting projected maximum day demand for communal 
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systems with storage. The Water Supply Investigation conducted by Golder Associates in 
January  2022 concluded the well pumping rate to be 8.8 L/s, and as such confirmed the ability 
of wells to sustain the required flows.  

 Water Quality 

Review of recent water quality data for observation wells and test wells at various locations near 
the site of the proposed new well supply, and for existing wells supplying the community suggests 
that the new source water will comply with all current Ontario Drinking Water Quality Standards. 
The hardness levels were found to be in exceedance of the operational guidelines 

(80  –  100  mg/L). The water test results conducted by Golder Associates can be found in 

Appendix B. Based on the initial water quality data the wells are assumed to be non-GUDI. 

 Water Treatment Requirements 

The well water data indicates that only primary and secondary disinfection will be required at the 
water treatment plant.  

The design of the WTP to serve the redevelopment is therefore based on the following 
assumptions: 

• The proposed wells are strictly groundwater, with no direct surface water influence. 

• Provisions for disinfection to achieve a minimum 2-log (99 percent) inactivation of viruses 
will be included, in accordance with the requirements of Ontario Regulation 170/03 
(rev .  June 2006).  

• Provisions for inline water softeners will be implemented to achieve a reduction in water 
hardness levels.  

o Typically, the system recovery ranges between 70% - 75%. An increased 
well pumping capacity above MDD is required to compensate for the 
system recovery. This results in a required well pumping capacity between 
6.71 L/s to 7.19 L/s. The well capacity will be further reviewed during the 
design phase.  

• Primary disinfection will be provided by UV with secondary disinfection by sodium 
hypochlorite. (Chlorine will be injected prior to the clearwells with top-up prior to discharge 
to the distribution system) 
Cartridge filters (rated a 5 microns nominal) will be placed in front of the UV system to 
reduce any potential particulates from entering the UV and reducing its effectiveness. 

 PRELIMINARY SITE FOOTPRINT  

 Water Treatment Facility 

Based on projected maximum daily system demands at development build-out, required 
treatment plant production capacity is approximately 5.03 L/s. Well pumps will be designed with 
hydraulic head capabilities sufficient to convey the water from the wells to the WTP.  

Filtered water would discharge to a 591 m3 below-grade finished water reservoir. The reservoir 
will be two cells with storage volumes for; Fire Flow (360 m3 – 50 L/s for 2 hours), 
Equalization  (108.6 m3) and Emergency Storage (117.15 m3). The water entering the reservoir 
will be dosed with sodium hypochlorite to provide secondary chlorination. A chlorine residual 
analyser will monitor the dosage entering the clearwells. Four high-service pumps (three duty, 
one standby) would convey the finished water from the reservoir to the distribution system. Fire 

mateusz.lewandowski
Ellipse
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protection will include two fire flow pumps (one duty and one standby). The fire pumps will 
incorporate a constant backpressure valve to meter the pumps flow to the distribution system at 
a constant pressure regardless of fire flow demand. 

The underground reservoir will be approximately 16 m by 13 m. Treatment, MCC, HVAC, chemical 
storage and pumping facilities would be housed within a 208 m2 pre-engineered steel building. 
Control of the two well pumps and monitoring of flow rates from each well would be linked to the 
WTP control room. Influent flow rates at the WTP will be measured by an inline electromagnetic 
flow meter. Discharge to the distribution system will be monitored by a magnetic flow meter, 
chlorine residual analyzer and pressure sensor. A 250-kW standby generator would be provided 
to ensure continued service in the event of an interruption in the electrical feed to the plant. The 
generator will be located outside the WTP building inside a sound attenuating enclosure. A site 
plan illustrating the location of the water treatment plant is shown on Figure 2. 

A 2-year monitoring program will be implemented to include weekly sampling for E.coli, on-line 
turbidity and UVT monitoring. 

 

Figure 2 - Preliminary Water Treatment Plant Site Footprint 

 WATER DISTRIBUTION SYSTEM 

 Design Criteria 

The design criteria utilized in the water model were obtained from RJ Burnside, Ministry of 
Environment, Conservation and Parks (MECP) and the Township of Centre Wellington. At this 
time, the elevations used in the model are as per the topographical survey 
(R - PE  Surveying,  2021).  The design criteria are shown in Table 2 below. 
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Criterion Design Criteria Source 

People per unit 3.094 Assumed 

Average Day Demand 350 Lpcd Township 

Maximum Day Factor 3.4 MECP 

Peak Hour Day Factor 5.0 MECP 

Fire Flow Follow Fire Underwriter 
Survey  

Township 

Table 2 - Design Criteria 

The fire flow demand for this area was calculated using Fire Underwriter Survey. The 
“short  version” calculation provided a required fire flow of 50 L/s. 

 Level of Service 

The water system evaluation involves assessing the system performance under various demand 
scenarios. The water distribution system is required to operate within pressures of 
345  kPa  (50  psi) to 552 kPa (80 psi) under normal operating conditions (average day and 
maximum day), and a slightly expanded pressure range (275 kPa (40 psi) to 700 kPa (100 psi) 
under peak hour conditions. A minimum of 140 kPa (20 psi) is required under the maximum day 
plus fire flow (MDD + FF) condition. 

 Watermain Network  

The skeleton water network used in the water model was developed by TYLIN using the hydraulic 
software InfoWater. Demands were assigned to five nodes in the system to force water through 
multiple watermains.  The design hydraulic grade line for the water distribution system was set at 
475.00 m. 

The modelling concluded in the requirement of a 200 mm watermain to provide MDD + FF with 
the levels of service identified in accordance with the MECP design guidelines. To provide 
circulation and reduce water quality issues at the southernmost end of the development, a re-
circulation line (~ 100 mm) could be considered based on hydraulic modelling during the detailed 
design phase.  

The skeleton water model network is illustrated in Figure 3 below. 
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Note - The water model displayed in this report does not exactly match the layout of the current 
redevelopment plan. However, the differences between the previous iteration and the current plan 
are extremely minor (reconfiguration of the park block). As the number of units and primary street 
network have not changed, the functional servicing requirements - namely water demand and 
hydraulic grade line – will not change. The modelling results presented in this report will ultimately 
reflect the functional needs of the revised plan. The water modelling will be updated at a later 
stage in this process once all other elements have been finalized.  

 Modelling Scenarios and Results 

Four modelling scenarios were analyzed as part of this analysis to assess the system 
performance and conformance with the pressure level of service. These included - Average day 
demand, Maximum day demand, Peak hour demand and Maximum day demand plus fire flow. 

The findings of the analysis are summarized in Table 3 below. 

 

Figure 3 - Skeleton Watermain Network 
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Table 3: Modelling Analysis 

As shown above, the level of service has reached under average day, maximum day, maximum 
day plus fire flow and peak hour. Under maximum day demand, all nodes in the system can satisfy 
the fire flow requirement of 50 L/s and still maintain a minimum of 20 psi. With a hydraulic grade 
line of 475 m at the reservoir site, the proposed Fergus Golf Course redevelopment can be 
serviced. For further reference, pressure maps for all scenarios are included in Appendix A.  

 SEWAGE PUMPING STATION 

 Design Flows 

The pump station design flows are noted in Table 4 and will be used to size the pumps and 
forcemain for the new redevelopment. This table will require updating pending any changes made 
by RJ Burnside when the sanitary design sheet is available. In the absence of this information, 
TYLIN has prepared preliminary design flow calculations for the proposed Fergus SPS. 

 

 

 SPS Design Guidelines 

The design features for the pump station are typically identified within the respective Townships 
design guidelines. Currently, these guidelines are not available within the Townships 
Development Manual and therefore the design features will need to be revisited with the Township 
once further project progress is made or confirmed with the Townships engineering department.  

For the purpose of this servicing study, the SPS design features will be designed in accordance 
with MECP design guidelines. 

 Average Day Maximum Day Maximum Day Plus FF Peak Hour 

Node ID Deman
d (L/s) 

Pressure 
(psi) 

Demand 
(L/s) 

Pressure 
(psi) 

Demand 
(L/s) 

Pressure 
(psi) 

Demand 
(L/s) 

Pressure 
(psi) 

J14 0.30 67.17 1.01 67.15 1.01 65.94 1.48 67.13 

J18 0.30 66.10 1.01 66.08 1.01 64.92 1.48 66.07 

J22 0.30 68.59 1.01 68.57 1.01 65.58 1.48 68.55 

J42 0.30 67.17 1.01 67.17 1.01 66.77 1.48 67.16 

J50 0.30 68.23 1.01 68.21 51.01 59.02 1.48 68.19 

Lowest 
Pressure 

- 54.73 - 54.72 - 51.87 - 54.7 

Highest 
Pressure 

- 68.59 - 68.57 - 66.77 - 68.55 

Criteria Value  Unit 

Average Daily Flow 128 m3/d 

Harmon Peaking Factor 4.04 - 

Peak Day Dry Weather Flow 518 m3/d 

Infiltration Flowrate1 516 m3/d 

Peak Hour Wet Weather Flow 1,034 m3/d 

Peak Instantaneous Flow2 1,292 m3/d 

Peak Instantaneous Flow2 15 L/s 
1Infiltration factor of 0.15 L/s/ha (Township Development Manual) 
2Peak Instantaneous Flow is the criteria used to size pump station requirements. 
3Design flows calculated assuming 118 units and serviced by the SPS 

Table 4 - SPS Design Flows 
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As such, the following design features are proposed:  

• A subgrade concrete wet well that will house a trash screen, pump, controls (floats/level 
transmitter) and discharge piping. 

• A separate subgrade valve chamber that will house all the valving and instrumentation. 

• An outdoor electrical panel that will house the electrical equipment and controls (i.e., motor 
control centers, automatic transfer switch, PLC, etc.)  

• An outdoor emergency standby generator (fuel type to be confirmed based on availability). 

• An odour control unit (OCU). 

Other considerations that will require further discussion with the Township of Centre Wellington 
is the need for an emergency storage chamber. 

 Forcemain 

 Sizing 

The forcemain (FM) pipe size in Table 5 is acceptable to comply with MECP design guidelines 
which recommends a flow velocity within a forcemain to range between 0.6 L/s to 2.0 L/s. The 
flow velocities are calculated using the peak instantaneous flow the corresponding pipe diameter. 

Forcemain ID (mm) Flow Velocity (m/s) 

150 0.85 

Table 5 - Calculated flow velocities 

 Horizontal Alignment 

Figure 4 illustrates the proposed horizontal alignment to service the Fergus redevelopment.  

• The proposed alignment will generally follow the right of way proposed by the GSP Site 
Plan from the SPS to the Fergus Golf Course WWTF with the exception of a small section 
which will follow the proposed trail alignment. The FM alignment has an estimated length 
of 730 m.  
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Figure 4 - Fergus Development Forcemain Alternatives 
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 Vertical Alignment 

The current forcemain alignment and general profile based on topographic information extracted 
from Google Earth has been identified in Figure 5. 

The forcemain vertical alignment shall be designed to remain full during pump cycling. Keeping 
the forcemain full will reduce the impacts of hydraulic transients from occurring within the system. 

 

 

Figure 5 – Proposed Forcemain Vertical Alignment (Google Earth) 
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APPENDIX A 
Pressure Maps 
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APPENDIX B 
Water Quality Test Results 
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Bureau Veritas Canada - Mississauga
 Attn : Subcontract Coordinator

 
 6740 Campobello Road
Mississauga, ON
L5N 2L8, Canada

Phone: 905-817-5798
Fax:

 22-September-2021
 

 Date Rec. : 07 September 2021
 LR Report: CA15208-SEP21
 Reference: Job#: C1P4129
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Sample ID Sample Date &

Time
Temperature
Upon Receipt

°C

Bromate
mg/L

1: Analysis Start Date --- 16-Sep-21
2: Analysis Start Time --- 13:01
3: Analysis Completed Date --- 22-Sep-21
4: Analysis Completed Time --- 11:40
5: MAC --- 0.01
6: MDL --- 0.005
7: QC - Blank --- < 0.005
8: QC - STD % Recovery --- 98%
9: QC - DUP % RPD --- ND
10: NR PW21-1 03-Sep-21 10:00 14.0 < 0.005

 
  

 MAC - Maximum Acceptable Concentration 
MDL - SGS Method Detection Limit
NR - Not regulated / reportable under applicable Provincial drinking water regulations as
per client.
ND - Not Detected
 

 

Method Descriptions
Parameter Description SGS Method Code

Bromate Bromate by Ion Chromatograph ME-CA-[ENV]IC-LAK-AN-006

 
    

 
 
 __________________________

 Kimberley Didsbury
Project Specialist,
Environment, Health & Safety
 

Works #: 210000568-NR
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.


