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To: Dave Markell 
Ontario Clean Water Agency (OCWA) 
5 Industrial Dr. 
Chesterville, ON 
K0C 1H0  
 

Date: August 28, 2020 

JLR No.: 28855-000.1 

CC: Angela Rutley, Township of North Dundas 
Khurram Tunio, Township of North Dundas 
Mary-Lynn Plummer, Township of North 
Dundas 
Mark Buchanan, P.Eng. J.L. Richards & 
Associates Limited 

From: Annie Williams, P.Eng.   

Re: Township of North Dundas - Hydraulic Water Model 
 

Background 
 
J.L. Richards & Associates Limited (JLR) has been retained by the Township of North Dundas (Township) to develop a 
hydraulic water model in support of the Municipal Environmental Assessment (Class EA) for the North Dundas Drinking 
Water Supply System Capacity Expansion works. Prior to completing this exercise, the Township had no hydraulic water 
model for their water distribution system. 
 
Water Supply and Distribution System 
 
The Township is comprised of two urban areas, Winchester and Chesterville, which are serviced by an interconnecting 
water distribution system involving multiple wells, storage reservoirs and pumping stations. 
 
Until 2011, Winchester and Chesterville were serviced by two separate water distribution systems. Winchester was 
supplied by four wells (Winchester Well No. 1, Winchester Well No. 5, Winchester Well No. 6, and Winchester Well field 
No. 7, which consists of Wells No. 7A, 7B, and 7C) and had one elevated water tower. Chesterville was supplied by two 
well stations (Chesterville Well No. 5 and Chesterville Well No. 6) along with a standby well (Chesterville Well No. 1) and 
had one elevated water tower and a reservoir and pumping station located off of Brannen Drive.  
 
In 2011, a reservoir and pumping station was constructed in Winchester on Gypsy Lane, east of St. Lawrence Street, and 
a transmission watermain was installed to connect the two systems. The valve arrangement at Chesterville Wells No. 5 
and 6 allow water to be transferred in both directions, from Winchester to Chesterville or from Chesterville to Winchester. 
 
Watermain Distribution Network 
 
The Township’s hydraulic water model was built within Bentley’s WaterCAD® software platform. The scaled water 
distribution network was imported from GIS data consisting of pipes, junctions and hydrants. The GIS data included pipe 
diameters, materials and lengths. In accordance with the Ministry of the Environment, Conservation and Parks (MECP) 
design guidelines, the actual inside pipe diameters were modelled as follows: 
 

Table 1: Pipe Diameters 

Nominal Diameter (mm) 
Inside Diameter (mm) 

(PVC, Ductile Iron) 
Inside Diameter (mm) 

(AC) 
100 108 101 
150 155 152 
200 204 203 
250 250 254 
300 297 305 
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Roughness coefficients or Hazen-Williams C-Factors were developed based on past experience and from the work done 
by Peter A. Lamont, entitled “Common pipe flow formulas compared with the theory of roughness” published in the 
American Water Works Association (AWWA) Journal in May 1981. Based on available information, consideration was 
given to pipe material and approximate pipe age. The modelled C-Factors are presented in the table below. 
 

Table 2: C-Factors 

Material Installation Year 
C-Factor for Nominal Diameter (mm) 

100 150 200 250 300 
Polyvinyl Chloride (PVC) All 100 100 110 110 120 
Asbestos-Cement (AC) All --- 80 80 --- --- 

Ductile Iron (DI) 1990-1999 ---- 87 90 90 95 
 
Junction and hydrant topographical elevations were obtained from the Ontario Provincial Digital Elevation Model (PDEM). 
Three (3) pressure zones were assigned in the model: Winchester, Chesterville, and Transmission that interconnects the 
Winchester and Chesterville systems. 
 
System Operating Parameters: Wells and Pumping Stations 
 
The well stations and pumping stations were modelled based on information shown on the following drawings: 
 

 Water Supply Expansion – Contract No. 2, Wells 7A, 7B & 7C – Wellhead Works, Drawing No. 14946-02-M1, 
Rev. 2 dated October 30, 1997 prepared by JLR 

 Chesterville Well No.6 Upgrade, Drawing No. E-2, Rev. 3 dated September 20, 2004 prepared by Stantec 
Consulting Ltd. 

 Winchester Water Supply Upgrades- Phase 2, Part A, Reservoir and Pump Station, Drawing No. PR03, Rev. 2 
dated April 14, 2014 prepared by Stantec Consulting Ltd. 

 Village of Chesterville Waterworks Improvements, Drawings M1, M2, M3, Rev. 1 dated June 1990 prepared by 
Totten Sims Hubicki Associates 

 
Pump curves and water tower levels were provided within several documents received from the Township (refer to 
Attachment 1 for Pump curves and water tower levels). 
 
The following table summarizes the water tower operating levels input in the model. 
 

Table 3: Winchester and Chesterville Water Tower Operating Levels 

Description 
Winchester Tower 

Elevation (m) 
Chesterville Tower 

Elevation (m) 
Base Elevation 104.50 103.77 

Low Water Level 104.59 103.77 
Normal Water Level 113.17 110.77 

High Water Level 114.85 111.97 
Overflow 115.50 112.67 

 
Water Demands 
 
The modelled water demands were based on monthly average day demand data provided by the Township. The total 
Township average and maximum day demands were obtained from the past five (5) years (2015 – 2019) of water 
production data provided by OCWA. The MECP peaking factors in accordance with Table 3-1 of their design guidelines 
were used to estimate the total peak hour demand. Based on the estimated population for 2019 (4,355 people), a peaking 
factor of 1.5 x maximum day demand was used for the peak hour demand. 
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Two (2) high water users were also accounted for in Winchester: Lactalis (formerly Parmalat) and the Winchester District 
Memorial Hospital. The Township provided monthly average day demand data for these two users. The average day 
demand for Lactalis was taken as the monthly average over the past three (3) years (2017 – 2019). Due to the overall 
increase in water usage in 2017 as compared to 2016, the past three (3) years were considered to provide the most 
representative data for Lactalis. The average day demand for the hospital was taken as the monthly average in 2018, 
which was the most recent year with complete data. The City of Ottawa peaking factors in accordance with Table 4.2 of 
their design guidelines were used to estimate the hospital’s maximum day and peak hour demands. A peaking factor of 
1.5 x average day demand and 1.8 x maximum day demand was used for maximum day demand and peak hour demand, 
respectively. The peaking factor of 1.5 x average day demand was used to estimate the maximum day demand for 
Lactalis, while its peak hour demand was assumed to be equal to its maximum day demand. MECP peaking factors were 
not used for the high water users because the Lactalis demand is expected to remain relatively consistent, and the 
resulting maximum day and peak hour demands obtained using MECP peaking factors were deemed too high. It is noted 
that the City of Ottawa peaking factors are still anticipated to provide a conservative assessment. 
 
The table below summarizes the water demands for the high water users and the total for the Township. 
 

Table 4: Water Demand Summary 

Water User 
Water Demand Scenario 

Average Day (L/s) Maximum Day (L/s) Peak Hour (L/s) 

Lactalis 
(formerly Parmalat) 

14.68 22.02 22.02 

Winchester District 
Memorial Hospital 

0.70 1.05 1.89 

Township of North Dundas 
(Winchester & Chesterville, 
including high water users) 

27.90 54.90 66.08 

 
The water demands for the high water users were deducted from the total Township demands and assigned to the 
nearest nodes. The remaining water demands were distributed amongst the representative junctions and hydrants, based 
on the parcel count assigned to each node. All parcels were equally weighted and any vacant parcels based on satellite 
imagery were not included. No rural properties situated along the transmission mains (watermain from Winchester Well 
No. 6 and Winchester Well Field No. 7, and watermain between Winchester and Chesterville) were considered to be 
connected to the water distribution system. 
 
Model Scenarios 
 
The newly constructed hydraulic water model was used to simulate the performance of the current system under existing 
flow conditions. The following operating conditions were assumed for these simulations: 

 The existing average day scenario assumes that no pumps are operating, while the Winchester elevated storage 
tank level is at 113.17 m (tower start elevation provided from OCWA) and the Chesterville elevated storage tank 
level is at 110.77 m.  

 The existing maximum day plus fire flow scenario assumes that several pumps (in Winchester: Well 1, Well 5, Well 
6, Well 7B, Reservoir Duty Pump 1; and in Chesterville: Well 5, Well 6, Reservoir High Capacity Pump 3) are 
operating, while the Winchester elevated storage tank level is at 113.17 m and the Chesterville elevated storage 
tank level is at 110.77 m. In addition, the Winchester reservoir level is at 78.81 m and the Chesterville reservoir 
level is at 71.80 m. 

 The existing peak hour scenario assumes that several pumps (in Winchester: Well 1, Well 5, Well 6, Well 7B, 
Reservoir Duty Pump 1; and in Chesterville: Well 5, Well 6, Reservoir Duty Pump 1) are operating, while the 
Winchester elevated storage tank level is at 113.17 m and the Chesterville elevated storage tank level is at 110.77 
m. In addition, the Winchester reservoir level is at 78.81 m and the Chesterville reservoir level is at 71.80 m. 
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Note that under the average day, maximum day and peak hour scenarios, the following MECP Design Guidelines are 
applicable: 

 The maximum pressure at any point in the distribution system in unoccupied areas shall not exceed 689 kPa (100 
psi), and in occupied areas shall not exceed 552 kPa (80 psi).  

 Maximum Day:  Pressure is to be within the range of 345 kPa (50 psi) and 480 kPa (70 psi). 

 Maximum Day + Fire Flow:  Residual pressure at any point in the distribution system shall not be less than 140 kPa 
(20 psi).  

 Peak Hour:  Pressure is to be above 275 kPa (40 psi).  

A summary of the results of these simulations is provided in Table 5. 
 

Table 5:  Hydraulic Water Model Results – Existing Conditions 

Demand Scenario General Results Notes 

Average Day 
Good. Pressure Range:   

248-418 kPa 

These results are for the junctions and hydrants in the 
Winchester and Chesterville pressure zones only. All pumps 
are off in this simulation. Only two (2) hydrants experience 
pressures below 275 kPa and there are no customer 
connections in the vicinity of these hydrants. 

Maximum Day + 
Fire Flow 

Good. Fire Flow Availability: 

26-314 L/s 

These results are for the hydrants in the Winchester and 
Chesterville pressure zones only. Normal pumps are 
operating in this simulation, with the exception of the 
Chesterville reservoir where only one high capacity pump is 
operating. There are twenty-one (21) hydrants which are 
currently expected to have lower fire flow availability (less 
than 45 L/s). These hydrants are located along dead-end 
watermains or at the outer extents of the distribution system. 
All other nodes have expected fire flow availability in excess 
of 45 L/s.  

Peak Hour 
Good. Pressure Range: 

276-548 kPa 

These results are for the junctions and hydrants in the 
Winchester and Chesterville pressure zones only. Normal 
pumps are operating in this simulation. All nodes experience 
pressures above 275 kPa. 

 
The following tables summarize the model results under existing conditions for the Winchester and Chesterville pressure 
zones based on the percentage of junctions in the model within each stated pressure range or available fire flow range. 
Model schematics for all scenarios are included in Attachment 2. 
 
Average Day Demand 
 
Table 6 presents the average day simulation results. 
 

Table 6:  Hydraulic Water Model Results - Average Day Demand 

Pressure (kPa) 
Existing 

From To 

  <=275 0.5% 

>275 <=350 26.5% 

>350 <=480 73.0% 
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>480 <=550 0.0% 

>550 <=700 0.0% 

>700   0.0% 
 
Under average day demand, system pressures under existing conditions are found to be above the minimum 
recommended pressure of 275 kPa (40 psi), in accordance with the MECP Design Guidelines. Only two (2) hydrants do 
not achieve 275 kPa: hydrant H-194 along the transmission main from Well Field #7 (topographical high point), and 
hydrant H-174 near Well #6. No customers are connected to the water distribution system in the vicinity of these two 
hydrants. 
 
Maximum Day Demand + Fire Flow 
 

Table 7 presents the maximum day plus fire flow simulation results. 

 

Table 7:  Hydraulic Water Model Results – Maximum Day Demand + Fire Flow 

Available Fire Flow (L/s) 
Existing 

From To 

  <=30 2.3% 

>30 <=45 7.3% 

>45 <=75 41.7% 

>75 <=100 22.0% 

>100 <=150 20.2% 

>150 <=250 6.0% 

>250   0.5% 
 
Under maximum day demand plus fire flow, available fire flows under existing conditions are generally found to be above 
45 L/s, which is the minimum required fire flow per the Ontario Building Code (OBC) for a typical single family home. 
Hydrants which are expected to have less than 45 L/s of available fire flow are located along dead-end watermains or at 
the outer extents of the distribution system. All other hydrants have expected fire flow availability in excess of 45 L/s. 
 
Peak Hour Demand 
 

Table 8 presents the peak hour simulation results. 

 

Table 8:  Hydraulic Water Model Results – Peak Hour Demand 

Pressure (kPa) 
Existing 

From To 

  <=275 0.0% 

>275 <=350 17.5% 

>350 <=480 79.4% 

>480 <=550 3.2% 

>550 <=700 0.0% 

>700   0.0% 
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Under peak hour demand, system pressures under existing conditions are found to be above the minimum recommended 
pressure of 275 kPa (40 psi), in accordance with the MECP Design Guidelines. One of the two hydrants which 
experienced low pressures in the average day demand simulation (H-194) is expected to experience pressures slightly 
above but close to 275 kPa, and no customers are connected to the water distribution system in the vicinity of this 
hydrant. The other of the two hydrants which experienced low pressures in the average day demand simulation (H-174) 
experiences an increase in pressure under the peak hour scenario because the nearby well pump is set to operate. 
 
Recommendations and Conclusions 
 
It is recommended that the Township update their water model periodically as new and better information becomes 
available over time regarding watermain rehabilitation or extensions and system operation. A pressure and flow 
monitoring field testing program in support of a model validation exercise would be beneficial in further refining the 
model’s ability to accurately simulate real world conditions. Development of an extended period simulation (EPS) scenario 
within the model would also be beneficial in assessing water quality aspects of the distribution system. 
 
Based on the model results, the existing water distribution system is operating in accordance with the pressure and flow 
recommendations of the current MECP Water Design Guidelines.  
 
 
 
J.L. RICHARDS & ASSOCIATES LIMITED 
 
Prepared by: Reviewed by: 
  

Annie Williams, P.Eng. 
Civil Engineer 

Mark Buchanan, P.Eng. 
Senior Civil Engineer 

 
 
AW/MB:aw 
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North Dundas Hydraulic Water Model
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Existing Average Day Demand - Winchester
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Existing Average Day Demand - Chesterville
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Existing Maximum Day Demand + Fire Flow
North Dundas Hydraulic Water Model
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Existing Maximum Day Demand + Fire Flow - Winchester
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Existing Peak Hour Demand
North Dundas Hydraulic Water Model
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Existing Peak Hour Demand - Winchester
North Dundas Hydraulic Water Model
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Existing Peak Hour Demand - Chesterville
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