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City of Guelph

W&WW Servicing MP: Model Update, Field Testing and Calibration TM
75-41-191370

g Stantec

1.0 INTRODUCTION

The City of Guelphis (City) water and wastewater models were updated in support of the Guelph Water and
Wastewater Servicing Master Plan (WWSMP) and included updated model demands and system
infrastructure to represent existing conditions. This technical memorandum (TM) summarizes the water and
wastewater model update process and calibration results.

2.0 WATER MODEL UPDATE

Hydraulic water models consist of a network of pipes, junctions, pumps, valves, tanks, and reservoirs to
represent a unique set-up of each drinking water distribution system. The model allows different scenarios
to be created to represent operational control changes, demand fluctuations throughout the year, as well as
population and water usage growth. This section details how each aspect of the Cityls water model was
updated.

2.1 Background

2.1.1 System Overview

The Cityis water distribution system is split into three (3) pressure zones and is supplied by groundwater
wells. Up to 80% of the Cityis water supply can be provided by the F.M. Woods Water Treatment Plant
(Woods WTP) which is supplied by the Arkell Wells, the Glen Collector, and the Carter Wells via the Arkell
Aqueduct. Zone 1 is supplied by the Woods WTP, along with a number of other groundwater wells. Water
is supplied from Zone 1 to Zone 2 via the Paisley, Robertson and Clythe pump stations (PS). Water is
supplied from Zone 1 to Zone 3 via the Clair PS. The system has three (3) elevated tanks (ETS); Verney
and Clair in Zone 1 and Speedvale in Zone 2. In-ground storage reservoirs are located at the Woods and
University PSs in Zone 1 and the Paisley and Clythe PSs in Zone 2. A summary of the Cityis Water system
is presented in Table 2-1 and Figure 2-1 below.

Table 2-1 Water System Summary
Zone Supply Wells Pump Stations Storage
Arkell Wells (Woods) Woods Woods Reservoir
Glen Collector (Woods) | University University Reservoir
Carter Wells (Woods) Verney ET
Emma Clair ET
Park
Water St.
1
Dean
Membro
Queensdale
Downey
Burkes
University
Paisley Paisley Paisley Reservoir
2 Calico Clythe Clythe Reservoir
Helmar Robertson Speedvale ET
3 Clair
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System Overview
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2.1.2 Water Model History

The City currently uses InfoWater software for hydraulic modelling. The model is utilized for development
applications, operational support, project planning and master planning as required.

The Teamis understanding of the general history of the model and its development is summarized below:

1

The Cityis first water model was developed in 2001 by KMK Consultants utilizing the existing GIS
watermain records, pumping station records, billing data and SCADA Data. The original model was
built in WaterCAD and included steady-state (SS) simulation capabilities only.

In 2008 the model was transferred to InfoWater by Earth Tech Canada and updated to include
extended period simulation (EPS). It was utilized in the development of the 2009 Water and
Wastewater Servicing Master Plan (WWSMP). The model was also calibrated using available
SCADA information.

The City retained Stantec Consulting in 2010 to complete a model update and calibration that
included a significant field-testing program including approximately 40 C-factor tests, 35 fire flow
tests and 14 pressure data loggers. The model update also included the addition of raw water
facilities, since the previous models had only included the treated water component of the water
system, and the addition of complex controls mirroring the SCADA system.

In 2012 the City was awarded a Showcasing Water Innovation (SWI) grant that included an energy
optimization component. The model was updated by C3 Water with pump efficiency curves, energy
rate curves and calibrated to match energy consumption in the field with the installation of power
monitors on each water facility.

In 2014 AECOM completed a Water/Wastewater Development Charges Update. As part of this
project the model was updated with future infrastructure requirements to meet the projected
demands.

In 2014-15 C3 Water was retained to complete consecutive Zone 2 and Zone 1 Infrastructure Studies
to prioritize capital projects recommended as part of the WWSMP and Development Charges update.
As part of this project, the water model was updated to merge the planning model that AECOM had
utilized with the Operational Model that C3 Water had updated as part of the SWI project. The model
merge successfully brought together the operational model with the latest planned infrastructure and
most recent demand projections.

In 2016 C3 Water was retained to complete the Clair Booster Pumping Station & Zone 3
Commissioning Plan which included an update of the future and existing demands in Zone 3.
Additionally, the layout of the Clair pump station was updated, and planned Zone 3 linear projects
were added to the model.

In 2016 7 2017 the model distribution network was updated by C3 Water based on the Cityis GIS
records. Additionally, C-factor testing was completed on small diameter Cast Iron watermains to
improve model accuracy in older areas of the City.

In 2017 C3 Water and Cole Engineering were retained by the City to undertake the Downtown
Servicing Study to determine the water servicing needs in support of existing and future development
as the City works to implement the Downtown Secondary Plan and the associated draft Downtown
Zoning By-law. Linear updates were applied to the Cityis model to confirm layout, diameter and
material of water services in the downtown area to include recent construction.

In 2018 C3 Water was retained to develop the Cityis InfoSurge model for transient analysis. This
was developed from the existing InfoWwater model and included input of parameters such as pipe
wave speeds, pump inertia information and surge protection devices.

2016 1 2019: Periodic updates have been made to the model by C3 Water through the ongoing
Model Support contract with the Water Services such as updates to controls and pump station
layouts.
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2.2 Water Model Update

The 2020 update of the model as part of the WWSMP was completed in InfoWater Pro software and included
a full refresh of existing conditions demands and elements using 2020 GIS records, 2019/2020 production
data, 2019 billing meter records and SCADA. System demands are always changing due to population
growth, increased water efficiency, industrial process changes and many other factors. It is beneficial to
update model demands periodically to improve accuracy when simulating fiexisting conditionso.

The updated model includes all valves and all hydrants, based on the Cityis GIS records. In 2020, the Cityis
GIS department undertook an initiative to develop a more comprehensive GIS system which included
splitting watermains at valves, hydrant laterals and tees. The updated GIS system has become a much
closer representation of the geometric system that is required by the modeling software. By re-building the
model based on GIS records, future updates to the system reflected in GIS can more easily be integrated
in the model, helping to maintain an up-to-date network. Additionally, by basing the model network on GIS,
all valves and all hydrants can be included. Including hydrants in the model improves the accuracy of fire
flow analyses. Network valves can be used to simulate operational changes more precisely, such as closing
a singular valve, rather than an entire pipe. Valves can also be used to improve calibration to reflect flow
restrictions in the network.

2.2.1 Scenarios

The updated extended period simulation (EPS) existing conditions (2019) scenarios were built using 2019
billing meter records and production data.

Demand scenarios were included as follows:

1 ADD, average day demand.
1 MDD, maximum day demand, includes peak hour demand (PHD).

2.3 Infrastructure Update

The modelis distribution system pipes, valves, hydrants, and junctions were updated using the Cityts latest
GIS records. Facilities such as pump stations, wells and storage were imported from the existing model.
Facilities have been periodically updated in the existing model through ongoing model support projects.

2.3.1 Distribution Network

The model distribution network was re-built using GIS data for pipes, valves, and hydrants. Now that the
model matches closely with GIS (including IDs), the alignment with asset management, capital planning and
other internal projects and departments is improved. The following steps were completed for developing the
system network:

1. GIS data, provided on May 29, 2020 was imported into the Matrado Model Create Tool;
a. wMain
b. wvalve
c. wLateralLine
d. wHydrant
2. The Matrado tool was used to connect all pipes into a geometric network with junctions at the end of
each pipe and split pipes at valves and hydrant laterals. Due to the ongoing GIS upgrade project at
the City, most pipes were already split at valves and laterals. The tool then converted the network
into an EPANET file that was imported into InfoWater.
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3. The ID fields from GIS were used as InfoWater element IDs. The model element naming is
summarized in Table 2-2 below. The junctions were given default IDs that can be modified if desired

by the City.
Table 2-2 Element Naming
Element Element Type | IW Element Name
Pipes Pipe P_"'WMAINID' + proceeding -1, -2, etc. where pipe splits required
Valves Valve V-'WVALVEID'
Hydrants Junction H_'HYDRANTID'
Hydrant Laterals | Pipe HL (WLATERALID}

4. Pipe, node and valve data including material and year of installation were imported from GIS into
model elements using tabular join and GIS Gateway tools based on the corresponding GIS IDs.

5. Elevations were assigned to model nodes (not including facilities) using available Lidar data and the
InfoWater Elevation Extractor tool.

6. Connectivity checks were performed including searches for orphan nodes, orphan pipes, nodes in
close proximity, parallel pipes, duplicate pipes, pipe split candidates, and crossing/intersecting pipes.

7. Pumps stations, well pump houses and storage facilities were imported from the existing model and
connected to the distribution watermains from GIS.

2.3.2 Pipes

Pipe information including material and year of installation was transferred from GIS data. Pipes within the
distribution system were labelled as fiDistributiono. All pipes within pump stations and elevated tank
inlet/outlets were not included in GIS and were transferred from the previous model and labelled as fiFacilityo.
This categorization can be used for creating domains and filtering model results.

C-factors, or roughness values, were applied to all model pipes. C-factors are unitless numbers utilized by
the Hazen-Williams hydraulic equation to calculate friction losses within the pipes. C-factors vary based on
diameter, material and age of pipe. They can be referenced from literature and tested in the field. C-
factors were imported from the existing model which were developed during calibration by Stantec in 2010
and additional field testing completed in 2017. Pipes that have been installed or replaced since the latest
model calibration in 2017 were assigned C-factors based on literature values. Hydrant laterals were
assigned a default C-factor of 120. Pipe materials in the model are summarized in Table 2-3 below.

Due to the significant C-factor testing that was previously completed on critical pipe sizes and material
types, additional C-factor testing was not completed for the 2020 model update. Based on field testing
data collected in 2020, the model was found to be suitably calibrated for master planning purposes. Model
calibration is discussed further in Section 3.0.
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Table 2-3 Summary of Pipe Materials

Material Total Length (m) % of Total Pipes by Length
Cast Iron 185,230 33%
Concrete 20,094 4%
Copper 2,690 0%
Cured In Place 2,851 1%
Ductile Iron 87,607 16%
Ductile Iron (Cement Lined) 61,419 11%
Polyethylene (High Density) 1,870 0%
Polyvinyl Chloride 202,766 36%

Roughness values in the model ranged from 46 (small diameter Cast Iron) to 140 (PVC) based on the
existing model. In total, there are 20,105 existing pipes in the model, ranging from 25mm to 1050mm in
diameter, as shown in Table 2-4 and Figure 2-2. Hydrant laterals account for 3,897 of the pipes.

Table 2-4 Summary of Pipe Diameters

Diameter Total Length (m) % of Total Pipes by Length
100-150 274,696 49%
200-250 132,979 24%
300-350 81,882 14%
400-450 48,783 9%
>450 26,812 5%

2.3.3 Junctions

The Matrado Ltd. Model Create tool was used to integrate the Cityls watermain, hydrant and valve layers
and make it suitable for modeling purposes. Junction information such as year of installation was assigned
based on connected pipe information. Junctions within pump stations or storage facilities were labelled as
fiFacilityo for reporting purposes. Junctions were also used to represent hydrants from GIS. Hydrant node
installation years were based on the hydrant shapefile.

Elevations were added to the model junctions using available Lidar data within the distribution system.
Elevations within pump stations and other facilities were taken from the existing models which were based
on finished floor elevations from as-built drawings. In total, there are 14,696 junctions in the model ranging
from 276.5 to 362.4 mASL in elevation as shown in Figure 2-3.
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Junction Elevations
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2.3.4 Valves

The model contains a total of 4,298 valves, 4,243 of which were based on GIS records. Currently, all valves
from GIS are modelled as throttle control valves but are typical line valves. Valves that were noted as
currently closed zone boundary valves in GIS were closed in the model. All other GIS valves were modelled
as fully open. Valve settings may be adjusted in the future to calibrate the model based on field test results.

As this model includes all valves, the Pressure Zone boundaries were delineated by closing the appropriate
valves. In the updated model, 41 valves are closed. Additionally, there are several check valves along the
pressure zone boundaries which allow flow from Zone 1 into Zones 2 and 3 under emergency conditions. In
the model, check valves are modelled as pipes. Network closed valves and check valves are shown in
Figure 2-4 below. Check valve locations are as follows:

1. Zone 2:
a. Speedvale and Knightswood
b. Ottawa and Callander
c. Waverly and Windsor
d. Vancouver and Ottawa
2. Zone 3:
a. Clair and Gosling
b. Poppy, south of Clair
c. Clair BPS

Additionally, the model contains flow control valves (FCVs), Pressure Reducing Valves (PRVs) and Pressure
Sustaining Valves (PSVs) to set the discharge flow conditions at wells and some PSs to match operational
conditions. PS control valves and the Dodds Street valves were imported from the existing model. The
Dodds valves were installed to direct more flow from Woods to the Clair ET rather than the Verney ET. At
this time, it is understood that the Dodds valves are not operational and are fully open.
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2.3.5 Facilities

Closed Valves and Check Valves

Model facilities were imported from the existing InfoWater model. Facility model elements are summarized
in Table 2-5 below. Facility information such as pump curves, tank curves, flow control valves, etc. were
imported from the existing model. Planned future upgrades to pump stations such as F.M. Woods, Paisley
and Clythe will be reflected in future scenario facility sets. Facility sets define which model elements are

active in each model scenario.

Table 2-5 Facility Elements
Model Element Purpose
Pump Well pumps and high-lift
pumps
Reservoir Wells
Tanks Water towers and
reservoirs
Valves Controls valves to set
pump discharge
Pipes Facility piping
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(J Stantec

2.4 Model Controls

InfoWater utilizes control sets to store information about how the elements are operated throughout an
extended period simulation. The initial status of pipes, pumps and valves can be set to control how each
element is operating at time 0:00 (midnight). Using the controls, the status and setting of pumps and valves
can then be altered throughout the simulationis time steps based on tank levels, pressure values, or clock
time similar to how a SCADA system controls the water system operation.

All 2019 (existing) scenarios in the model used the same control set. This is ideal so that changes to the
controls are reflected across all scenarios, and the model will have the flexibility to adjust to different demand
conditions with the same logic. If operational controls are modified throughout the year, individual control
sets can be setup for each scenario.

Pump controls are very important to the operation of the model since they determine how and when water
is supplied to the system throughout the simulation. The controls in the model were imported from the
existing model and updated to reflect 2020 SCADA data. A general summary of the model pump control
logic is summarized in Table 2-6 for pump stations (PS) and high-lift pumps (HLPs) and Table 2-7 for system

wells below.

Table 2-6 Pump Station Controls
FEEEE Location Controls Based On
Zone
Woods HLPs Verney ET Level
Park HLPs Verney ET Level
- Dean HLP On
o Membro HLP Off
Q Queensdale HLP Off
University HLPs On
Downey HLPs Clair ET Level
Burkes HLP Clair ET Level
Paisley Zone 1 Inlet | Paisley Reservoir Level
Paisley PS Speedvale ET Level
~ Robertson PS Speedvale ET Level
o Clythe Zone 1 Inlet | Clythe Reservoir Level
e Clythe Discharge Pressure and
N Clythe PS Sgeedvale ET EEevel
Helmar HLP On
Calico HLP On
Zone 3 Clair PS Clair Discharge Pressure
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2.5

Table 2-7 Well Pump Controls
FrEsEle Location Controls Based On
Zone
Arkell Wells, Glen
Collector & Carter Wells | Woods Reservoir Level
Emma Well Verney ET Level
Park Wells Park Reservoir Level
— Water St. Well Verney ET Level
% Dean Well Dean Reservoir Level
N Membro Well Membro Reservoir Level
Queensdale Well Queensdale Reservoir Level
University Well University Reservoir Level
Downey Well Downey Reservoir Level
Burkes Well Burkes Reservoir
® Paisley Well Paisley Reservoir Level
&~ Helmar Well Helmar Reservoir Level
N Calico Well Calico Reservoir Level

Model Demands

Junctions in the model have assigned sets of demands that correspond to water usage in the system in
units of L/s. Demands were spatially allocated based on geocoded 2019 billing records.

A summary of the 2019 model demand data is presented in Table 2-8 below. By comparing the 2019 revenue
water (billed metered consumption and billed unmetered consumption) to the average daily production
volume, the system has approximately 17% average non-revenue water (NRW) in 2019 or approximately
92 L/s. The MDD was developed using a total demand peaking factor of 1.34. This factor was established
as part of the Water Supply Master Plan update based on the highest max day factor between 2010 and
2020. The max day factor is the ratio of water production on the highest single production day each year
and the average annual day demand for the same year. The max day factor of 1.34 occurred in 2011.

Table 2-8 Model Demand Summary (2019) (L/s)
. Total Billed
Scenario Demand Consumed NRW
ADD 2019 544 452 92
MDD 2019 729 637 92

The process for developing existing demands in the model was completed as follows:

1. InfoWateris Demand Allocator tool was used to apply the meter records to model nodes using the

finearest piped method.
Each billing record was matched with the nearest distribution pipe in the system, and the total
water consumption was summed for each pipe.
The program then splits the consumption between the two nodes of the pipe using a distance
weighted method.

a.

b.
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c. Theresultis that all each junction contains the total ADD water consumption of nearby users.

Meter records were applied to Demand Type 1 on model nodes as existing demands.

Hydrant nodes, facility nodes and nodes on large watermains without service connections were not

included in the demand allocation.

4. 2019 Water Production data was compared to total recorded consumption. The difference between
the produced and consumed water was applied evenly across each pressure zone to Demand Type
2 as NRW to develop the 2019 ADD scenario.

5. The ADD total demand was multiplied by a factor of 1.34 to develop the 2019 MDD based on the
max day peaking factor established as part of the Water Supply Master Plan update (Water Supply
Master Plan TM2). NRW (Demand Type 2) demand was maintained consistent across the demand
scenarios as leakage is expected to be relatively constant across varying demand conditions. The
MDD consumption demand (Demand Type 1) was calculated from the difference between the total
demand and the NRW.

w N

2.5.1 Demand Patterns

Each demand junction is assigned a pattern which applies an hourly multiplication factor throughout the day
to create a diurnal curve. Different patterns can be applied to simulate trends observed for specific customer
types, pressure zones, or other factors. A unique diurnal curve was developed for each pressure zone for
each demand scenario.

The demand patterns were developed for each pressure zone by completing a flow balance for the zone
using 5-minute interval SCADA data. By comparing input, output and storage at each time step throughout
the day, and subtracting the NRW usage, it was possible to determine the amount of water consumed at
hourly intervals for ADD and MDD. Demand patterns for the top-5 water users were monitored in the field
and subtracted from the overall zone demand patterns. Top water users are discussed further below.

Demand patterns were applied to Demand Type 1 (Billed Consumption). At this time, a constant demand
pattern was applied to Demand Type 2 (NRW) as system water loss is expected to be relatively constant
throughout the day.

The dates used to develop demand patterns in the model are summarized in Table 2-9 below. Based on
SCADA data and production data provided by the City, these dates were found to be representative of typical
average and maximum demand days, respectively. The hourly water consumption peaking factor patterns
for each pressure zone are presented in Figure 2-5 and Figure 2-6 below for ADD and MDD, respectively.

A 2020 date was used for the MDD pattern as this day was found to have higher water usage than any date
in 2019. It should be noted that due to the provincial lockdowns in regards to Covid-19, water usage may
have differed from historical years due to a number of factors including difference in business operation and
hours and an increase in population working from home. It is not yet known how water usage patterns will
continue to evolve in the future as a higher portion of the population may very likely continue to work from
home compared to pre-2020 conditions. The July 8, 2020, zone balance was found to follow a trend which
would be expected for a summer high water use day with a morning peak followed by a higher peak in the
evening, likely as a result of lawn watering. Therefore, the July 8, 2020, diurnal pattern is considered to be
representative of a typical MDD at this time.

Table 2-9 Model Demand Patterns

Pattern SCADA Data Used

Average of June 10
ADD_2019 and Nov. 11, 2019

MDD_2019 July 8, 2020

Delivering Value Through The Water Cycle: Source to Tap, Tap to SourceE
C3 Water Inc., a C3 Group Company, 350 Woolwich St. S., BRESLAU, ON NOB1MO
Page | 13



City of Guelph

W&WW Servicing MP: Model Update, Field Testing and Calibration TM

75-41-191370

1.8

Peaking Factor
(=] (=] — — —
o o =~ N O~ O

o
~

0.2

—_—sone1 —Zone2 -——Zone3J3

0 5 10 15 20

Time (hour)

Figure 2-5  ADD 2019 Diurnal Patterns

Delivering Value Through The Water Cycle: Source to Tap, Tap to SourceE
C3 Water Inc., a C3 Group Company, 350 Woolwich St. S., BRESLAU, ON NOB1MO

Page | 14



Q Stantec City of Guelph

W&WW Servicing MP: Model Update, Field Testing and Calibration TM
75-41-191370

—_—Zone 1 Zone2 ——Zone3

1.8

Peaking Factor
o = = 2
o - r E=S (o)}

o
o

0.2

0 5 10 15 20
Time (hour)

Figure 2-6 MDD 2019 Diurnal Patterns

25.1.1 Large Water Users

Industrial, commercial and institutional (ICl) water use patterns can often vary from typical system usage
and can have a significant impact on the system if they are a large water user. Based on the 2019 meter
records provided, the top-5 customers accounted for 19% of the billed consumption and 16% of total
production. Flow monitoring was completed in fall 2020 for a 2-week duration at each of the top-5 water
users. Due to the project timing, large user monitoring was completed during the provincial lockdowns due
to Covid-19. 2020 water usage may have varied from previous years. For large industrial users such as
Cargill, Sleeman and Polycon, the total water usage and water usage pattern is expected to have remained
similar to pre-2020 conditions, assuming that production has not drastically changed. At the University of
Guelph, the total water consumption was significantly lower in 2020 compared to previous years due to the
decrease in students and faculty on campus. However, the University water usage pattern still followed the
expected trend of being highest from approximately 8:00am to 5:00pm during the hours that most people
are on campus. The field data is compared to historical metered consumption in Section 3.1 below. As it is
not yet known how water usage for large users will change in future years, the 2020 field data was used in
the model for large user patterns at this time. The City should consider re-monitoring large users once the
Province of Ontario has returned to normal societal function.

The 2020 field data was used to develop unique diurnal patterns for each of the 5 customers. The total
demand used in the model at each large user was based on the 2019 billing meter records. The large
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customer usage was then excluded from the overall pressure zone patterns applied to the remaining
customers in the City. The top users are primarily located in Zone 1, except for Polycon which is in Zone 2.
The model demand for the top users is presented in Figure 2-7 below. Large user data is discussed further
in Section 3.1. Large user demands were expected to be relatively consistent between ADD and MDD.
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Figure 2-7  Top 5 Users T Demand Patterns

The overall system demand under ADD and MDD is presented in Figure 2-8 and Figure 2-9 below. The total
demand and NRW are based on the values in Table 2-8 above.
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3.0 WATER MODEL FIELD TESTING RESULTS AND CALIBRATION

3.1 Field Testing

3.1.1 Flow Monitoring of High Users

Large water users can have a significant impact on the distribution system. Customer billing meter records,
provided by the City, were used to determine the largest users in the City. The annual usage for 2018 and
2019 for the top-20 customers is summarized in Figure 3-1 below. The top-4 users had significantly higher

water usage compared to the remaining top-20.
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Figure 3-1  Top 20 Water Users T 2018 - 2019

To improve the accuracy of the model demands, flow monitoring was completed at the top-5 users at the

locations shown in Figure 3-2 below:

Cargill Meat Processing Plant (Cargill Dunlop)
University of Guelph (University)

Sleeman Brewery (Sleeman)

Polycon Industries (Polycon)

Cargill Meat Solutions Distribution (Cargill Watson)
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Figure 3-2  Flow Monitoring Locations
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g Stantec

Flow monitoring was completed by Watermark using ultrasonic flowmeters from approximately September
10 i October 9, 2020. A summary of the flow testing and results is presented in Table 3-1 below. Flows
were recorded at 1-minute intervals. Sleeman has multiple service connections, each with a significant water
demand. As such, three (3) separate flowmeters were installed at Sleeman. Flow data at Cargill Watson

was provided by the customer at a 15-second recording frequency.

Table 3-1 Flow Monitoring Summary
Customer Start End -[I;Z?SI A\EE;:)ge Ma(>|<_|/r2)um
Cargill Dunlop 11-Sep-20 11:04 09-Oct-20 11:31 28.0 37.2 100.9
UofG n/a 16-Sep-20 10:50 08-Oct-20 11:55 22.0 18.3 44.9
Sleeman Production 10-Sep-20 11:44 23-Sep-20 10:10 12.9 7.3 26.3
Sleeman | Meter 1 (upper) 10-Sep-20 11:00 09-Oct-20 09:47 28.9 1.8 20.1
Sleeman | Meter 2 (lower) 15-Sep-20 11:15 09-Oct-20 09:47 23.9 3.4 11.3
Polycon n/a 10-Sep-20 14:33 07-Oct-20 11:53 26.9 7.7 26.1
Cargill Watson 01-Aug-20 00:00 13-Oct-20 11:34 73.5 5.3 28.9

The average flow at each customer recorded during field testing was typically within 10% of the average
2019 total billed metered consumption. However, at the University, the average field recorded flow was 18
L/s compared to 27 L/s in the 2019 billing meter records. This difference is likely a result of a decrease in
students and staff members on campus due to the Covid-19 pandemic. As it is not known at this time how
water usage may continue to change as the City transitions out of the Covid-19 pandemic, the 2020 flow
monitoring data was used in the model at this time. Changes in large-use consumption may continue to be
monitored in future years to establish updated large user patterns.

Select field flow monitoring data is presented in Figure 3-3 below.
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Figure 3-3  Flow Monitoring Data

The flow monitoring data was used to better understand the water consumption of large users and develop
unique diurnal patterns. The large user patterns were then excluded from the overall pressure zone
patterns during model development. As the top-5 user water demand accounts for approximately 16% of
total water production, this field data improves the accuracy of the model demands. Although the large
user diurnal patterns were based on 2020 field data, the total demand at each large user was based on
the 2019 billing meter records.

3.1.2 Pressure Monitoring

Pressure monitoring was completed by Watermark and City staff. Pressure loggers were installed on
hydrants throughout the distribution system. A total of 15 pressure monitoring locations were selected to
achieve coverage of key areas of the system. The locations of existing District Metering Area (DMA)
flowmeter and pressure logger chambers were also considered when selecting field testing locations.
Pressure monitoring locations are summarized in Table 3-2 and Figure 3-4 below.
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Table 3-2 Pressure Monitoring Locations
Number Location Zone Hydrant Insée;/l'led
1 Stewart St & Palmer Rd. 1 H34-034 City
2 Southgate Dr & Admiral Pl. 1 H80-005 City
3 Bristol St. & Fountain St 1 H42-042 City
4 Amos Dr & Arkell Rd 1 H74-025 City
5 Robin Rd & Falcon ClI 1 H73-069 City
6 Southgate Drive 1 H83-004 City
7 University Ave & Lennox Ln 1 H51-005 City
8 Clair Rd & Victoria Rd 1 H82-023 City
9 Shoemaker Cr 1 H39-057 City
10 Gordon St & Clairfields Dr 1 H77-012 Watermark
11 Watson Parkway & Dunlop Drive 1 H62-005 Watermark
12 Eastview Rd & Summit Ridge Dr 2 H26-051 Watermark
13 Brant Ave & Muskoka Dr 2 H16-025 Watermark
14 Woodlawn Rd & Dawson Rd 2 H12-020 Watermark
15 Gosling St & Gordon St 3 H81-094 Watermark
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Pressure Monitoring Locations
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The pressure logging data collected by the City is summarized in Figure 3-5 and Figure 3-6 below,
respectively. The data collected by the City included the minimum, maximum and average pressure
recorded each minute. The City pressure loggers were re-programmed by City staff part-way through the
field testing, which is reflected in the data gap from September 17-22. The plot below shows the average
pressure at each reading. The range of pressure recorded at each logger is summarized in Table 3-3.
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