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1.0 INTRODUCTION 

A review of background information was completed in support of the City of Guelph (City) Water and 
Wastewater Servicing Master Plan (MSP). The purpose of this report is to provide an overview of the 
background information that will be used in the Master Plan and identify any data gaps. A request for 
information (RFI) has been submitted to the City. The updated RFI log is presented in Appendix A. 
 

2.0 WATER SYSTEM REVIEW 

2.1 Existing System Description 

The Guelph water distribution system consists of approximately 600 km of watermains throughout three 
pressure zones.  
 
2.1.1 Water Supply 

The primary water source Arkell wells and the Glen Collector system which feed into the F.M. Woods Water 
Treatment Plant (Woods WTP) via the Arkell Aqueduct. The Woods WTP and pump station supplies 
approximately 60-80% of the Cityôs drinking water into Zone 1. There are also a number of groundwater 
supply wells throughout the City. The existing water supply sources and their respective operating capacities 
and Permits to Take Water (PTTW) are summarized in Table 2.1 below. The operating capacities are 
sourced from the Cityôs 2019 monthly supply planning data. 

Table 2.1 Water Supply Supply Zone Operating Capacity (L/s) PTTW (L/s) Arkell 1 (Woods) 1 19 38 Arkell Springs (Woods) 1 333 333 Glen Collector (Woods) 1 81 289 Emma Well 1 27 36 Park Well 1 110 119 Water St. Well 1 29 39 Dean Well 1 17 27 Membro Well 1 37 70 Queensdale Well 1 14 61 University Well 1 28 38 Downey Well 1 58 61 Burke Well 1 67 76 Calico Well 2 12 61 Helmar Well 2 15 38 Paisley Well 2 37 15 
 
 
 
2.1.2 Water Pumping Stations 

There are three existing pump stations that supply water from Zone 1 into Zone 2 and one pump station that 
supplies water from Zone 1 into Zone 3. The existing pump stations are summarized in Table 2.2 below. 
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Table 2.2 Water Pump Stations Pump Station Zone Capacity (L/s) Woods 1 978 Clythe 2 126 Paisley ς Vertical Turbine Pumps 2 212 Paisley ς Horizontal In-Line Pumps 2 106 Robertson 2 88 Clair 3 345 
 
2.1.3 Storage 

The system has three elevated tanks (ETs) and four storage reservoirs. The system has a total available 
storage of 54,500 m3, 39,800 m3 of which is in Zone 1 and 14,700 m3 in Zone 2. The existing water storage 
is summarized in Table 2.3 below. 

Table 2.3 Water Storage Storage Type Zone Volume (m3) F.M. Woods Reservoir 1 29,270 University Reservoir 1 2,287 Clair Elevated Tank 1/3 4,500 Verney Elevated Tank 1 3,790 Paisley Reservoir 2 11,750 Clythe Reservoir 2 650 Speedvale Elevated Tank 2 2,258  Zone 1 Total 39,847 Zone 2 Total 14,658 System Total 54,505 
 
2.1.4 Water Demands 

The average day demand (ADD) and maximum day demand (MDD) projections for a number of planning 
horizons are summarized in Table 2.4 below. This will be updated using the 2019 daily water supply data 
and 2021 population planning information.  Diurnal curves will be developed using minute-interval SCADA 
data. The required SCADA data is available through e.RIS. Demand distribution will be determined using 
2019 billing meter records which will be provided by the City. Future demand projections will be updated 
iteratively with the Guelph Planning department based on potential growth areas and population projections. 
Per capita demands will be based on the findings of the Water Efficiency Strategy Update (C3W, 2016). 

Table 2.4 Water Demands Year ADD (L/s) MDD (L/s) Zone 1 2 3 Total 1 2 3 Total 2018 383 187 13 583 577 276 19 872 2023 416 201 20 637 634 292 30 956 2028 459 211 27 696 677 309 40 1025 2032 489 217 31 737 732 317 46 1095 
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2.1.5 Water Distribution System 

The existing InfoWater model is representative of the distribution system. The model will be updated using 
the latest GIS records for the following assets: 

1. Watermains 
2. Hydrants 
3. Valves 
4. Water Quality Sites 

 
Pump station layouts in the model will be verified and updated using record drawings. Record drawings will 
be available through the Cityôs network. Additional system information such as facility elevations and pump 
performance curves may be collected using surveying and field testing. The water model updates are 
described further in TM3: Model Update Plan. 
 
2.2 Water Data Gaps 

Beginning in 2017, the City of Guelph initiated a data gaps analysis project to identify deficiencies in the 
Cityôs GIS data related to storm water, wastewater, and water infrastructure. This was followed in December 
2019 with a request for proposals and awarding of a project to correct the data gaps previously identified 
and create a geometric network, the target completion date for the data correction project is September 30th, 
2020. The water and wastewater GIS data important to building models is scheduled to be ready by the end 
of May 2020.  
 
Once the GIS data gaps project is completed, the time to build a hydraulic model will be significantly reduced, 
both due to the geometric network allowing all elements of the network to have full connectivity and attributes 
required within the model having no gaps. 
 
It was noted, however, that any model built before the GIS project was completed could see the information 
contained within it being out of date sooner and requiring a refresher sooner than typical. Querying and 
joining information between the model and GIS could also be more difficult as water assets will be split and 
assigned new asset ids during the data correction project. 
 
The GIS data correction project is split into 18 sections tasks. If certain of the tasks were prioritized and 
completed before a model was built, then the duplication of work between the two projects could be 
minimized. Table 2.5 below summarizes tasks that would provide the largest benefit to the model build if 
they were prioritized to be completed first. 
 

Table 2.5 GIS Priorities for Model Build Section Number Section Title 
9 Breaking Water Mains & Laterals at Point Features 

10 Breaking Water Mains & Laterals at Bends  
11 Breaking Water Mains at Hydrant Leads  
12 Breaking & Merging Water Mains & Laterals Based on 

Diameter 
13 Updating Water Main IDs for Water Main Breaks 
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Completing these tasks before the model build would result in a one to one match in elements between the 
model and GIS and will allow bi-directional flow of information between the two sources of data. 
 
It is acknowledged that these tasks may rely on previous sections being completed, such as moving 
incorrectly placed point features. 
 
2.2.1 Water Data Gaps Update (2021) 

 
C3W was provided with the Cityôs latest water infrastructure GIS data as of May 29, 2020 and the model 
build was completed in the summer of 2020. Updated GIS data was provided on July 17, 2021 and will be 
used to update the model as needed. 
 
2.3 Summary of Historical Water Studies 

2.3.1 Arkell Aqueduct Study ï Redundancy and Resiliency (AECOM, 2019) 

The Arkell Aqueduct supplies water from the Arkell Wellfield and Carter Wells to the F.W. Woods WTP and 
is responsible for approximately 60% of the Cityôs raw water supply. The aqueduct has been identified as a 
high-risk piece of infrastructure due to the age and conditions as well as lack of redundancy. The aqueduct 
is divided into three reaches. The middle reach is of highest concern as it is the oldest portion of the 
aqueduct, installed in 1962. The middle reach is located between Watson Road and Scout Camp and is 
challenging to access for maintenance and repairs. 
The purpose of this study was to provide alternatives for redundancy and resiliency for the aqueduct. 
Alternatives identified for upgrading the middle reach of the aqueduct are as follows: 

1. Retrofit existing Aqueduct 
2. Installation of a second pipe along the same or similar alignment 
3. Installation of pipe along municipal roads ï north on Watson to Stone Road; west on Stone Road to 

Scout Camp that is either: 
a. Gravity 
b. Pumped 
c. Gravity and Pumped 

 
Alternatively, repairing or replacing the existing raw water transmission main from Carter wells to Scout 
Camp was brought forward for review and discussion. 
 
In general, two alternatives were considered for improving the redundancy of the aqueduct and will be 
carried forward in the MSP: 

1. Twin the existing aqueduct along the same path to the Woods WTP 
2. Provide partial redundancy by building a new watermain to pump only non-GUDI Arkell wells to the 

south end of Zone 1 or Zone 3. There are serval possible variations to this alternative. 
 
2.3.2 Downtown Servicing Study (Cole-C3 Water, 2020) 

This study assessed recommended water, wastewater and stormwater improvements in the downtown area. 
 
Water servicing alternatives were developed to address downtown areas that did not meet head loss, fire 
flow or pressure criteria when future demands were applied to the existing infrastructure. The main 
concerns were areas of high head loss and low fire flow. Pressures were not found to be a concern in the 
downtown area. The prevalence of small diameter, old, cast iron watermains in the Downtown core was 
the main cause of high head loss and low flows, therefore several linear pipe upgrades were 
recommended to improve servicing for future developments to 2031. The proposed water projects are 
summarized in Figure 2-1 below. 
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Figure 2-1 Downtown Servicing Water Projects 

Table 2.6 below presents the proposed project phasing and overlap based on location. 
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Table 2.6 Downtown Servicing ï Consolidated Project List 
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Table 2.6 Downtown Servicing ï Consolidated Project List 

 
 

2.3.3 Wellington-Clair Feedermain Municipal Class EA (AECOM, 2020) 

The purpose of this EA was to determine the preferred route for a potable water feedermain between 
Wellington Street and Clair Road to supply the Clair ET. This is required to improve north-south transmission 
to meet demands in Zones 1 and 3, south of Clair Road. 
Three (3) alternatives were evaluated for the north western portion and two (2) for the south eastern portion 
of the feedermain in the 2014 EA. 
Preferred alternative: 

o North: 2A 
Á The preferred Feedermain route would start at Wellington Street W., cross the 

Speed River, travel along Municipal Street past the west side of College Heights 
Secondary School, cross College Ave. W. to Janefield Ave., follow Janefield Ave to 
Scottsdale Drive, follow Scottsdale Drive to Ironwood Rd., travel westward along 
Ironwood Rd. to Kortright Rd. W. and then towards Hanlon Rd as shown in Figure 
2-2 below. 

o South: 2 
Á The preferred sourn portion of the Feedermain route travels along Hanlon Rd. 

across to Cowan Place towards Southgate Dr., along Laird Rd. to the Clair Tower as 
shown in Figure 2-3 below. 

Two alternative options to the south portion were developed in 2019 based on proposed upgrades along 

the Hanlon Expressway. The initial south alternative 2 route is within the footprint of the planned South-
East ramp on the Hanlon Parkway at Kortright Road. As such, to avoid the Hanlon and Kourtright 
intersection, two alternative options were developed as shown in Figure 2-4 below. The preferred option 
will be determined in detailed design. 
The project timing is based on recommendations from the Pressure Zone 1 Infrastructure Implementation 
Plan (C3 Water, 2017) 

o Section 1 (North) in 2023 
o Section 2 (South) in 2028 

The proposed pipe size is 600mm but this is to be confirmed in detailed design. Interconnectivity to the 
existing network throughout the feedermain has not been confirmed at this stage. 
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Figure 2-2 Wellington-Clair Feedermain North Section ï Preferred Alternative 2A  
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Figure 2-3 Wellington-Clair Feedermain South Section ï Preferred Alternative 2  
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Figure 2-4 South Section ï Optional Alternatives  

2.3.4 Other Studies 

Other relevant water studies and projects that are currently in progress that will be referenced at part of the 
WWSMP are the following: 

1. Zone 2 Storage EA (Ongoing) 

2. Clythe Well Treatment Upgrades EA  

3. Guelph Water Supply Master Plan (Ongoing) 

4. Robertson BPS EA (Ongoing) 

5. Paisley PS Upgrades (Ongoing) 

6. FM Woods PS Upgrades (Ongoing) 

7. Clair Maltby Secondary Plan Water Servicing 

8. Guelph Innovation District Water and Wastewater Study 
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3.0 WASTEWATER SYSTEM REVIEW 

3.1 Collection System 

The City provided the GIS data for the sanitary sewer collection system infrastructure, reflective of the asset 
database as of January 2020.  Relevant information includes pipe geometry such as size, invert, length, and 
slope, as well as material, construction date, etc.  The information available from the collection system 
shapefiles (line and point) form the basis for the model network development. 
 
3.1.1 Sanitary Sewer Network 

The following sections summarize the data that was extracted from the provided shapefiles, the initial data 
quality check, and pertinent assumptions. Figure 3-1 illustrates the sanitary sewer system within the study 
area boundary, which is summarized in Table 3.1. 

Table 3.1 Sanitary Sewer Collection System Details Description System Total Length (km) 533.1 Gravity System Length (km) 510.41 Pressure System Length (km) 13.5 Min. Dimension (mm) 200 Max. Dimension (mm) 1650 Oldest Pipe (year) 1902 # of GIS Pipe Segments 8565 
1 The pipes with a diameter of 150 mm or less are excluded and are assumed private connections. 

 
The Cityôs sanitary sewer system is primarily gravity-based. There are approximately 520 km of gravity 
sanitary sewers within the study area, with pipe diameters ranging from 200 mm to 1650 mm. Over 85% of 
the sanitary system has pipe diameters of 375 mm or less. The sanitary sewer system eventually discharges 
into the Guelph Wastewater Treatment Plant (WWTP) located in the central west-end of the City on the 
banks of the Speed River. 
 
The York Trunk is the main trunk of the sanitary sewer system centrally located along the Speed and 
Eramosa Rivers, that flows east to west to the treatment plant.  Several collectors discharge into the main 
trunk: 
 

¶ The south of the City is serviced in its majority by a 900 - 1200 mm collector on the western limit of 
the City that ultimately crosses the Speed River through a siphon to connect to the WWTP. Two 
other smaller 675 mm and 750 mm collectors service the South-East Side of the City. They connect 
to the York Trunk after crossing Eramosa River through two other siphons. 

¶ The North Side of the City is serviced by four main collectors. The North-West is serviced by a 
1050 mm pipe that connects to the main trunk on Imperial Rd S with a 600 mm connection. This 
reduction in sewer size is irregular, however the capacities of the sewers are similar with an 
increased slope on the smaller 600 mm sewer. The North-Centre of the City is serviced by a 900 mm 
pipe that runs southernly on Dawson Rd and Alma St and ultimately connects to the main trunk at 
the intersection of Waterloo Rd and Wellington St. The North-East is serviced by two collectors: a 
825 mm along the West shore of Speed River, and a 800 mm on York St. 
 

Over 45% of the sanitary collection system is composed of polyvinyl chloride (PVC) pipe. The remainder is 
split amongst several pipe materials, including asbestos cement, reinforced concrete, non-reinforced 
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concrete, vitrified clay, iron, clay tile, etc. The sanitary sewers range from 1 to 100+ years old, with the older 
infrastructure located in the downtown core. 
 
Data Gaps and Engineering Validation 
 
A review of the Cityôs GIS data for the sanitary sewer collection system infrastructure was completed to 
establish a base understanding of the information available. The reviewed GIS data includes three 
shapefiles: wwGravityMain, wwPressureMain and wwMaintenanceHole, from January 6, 2020. 
  
The most important sewer characteristics needed for model development are the diameter, invert elevations, 
shape, and length. There were several (20) pipe sections of unknown dimensions and several (156) with 
missing inverts.  
 
For model development, maintenance holes (MHs) become nodes for which the parameter of interest is the 
rim elevation.  The study area contains a total of 8,235 MHs based on the GIS data.  Over 25% of the rim 
elevations were missing from the supplied data and will have to be inferred from the LiDAR data that we 
understand will be provided by the City.  The depth and invert information are missing for all the MHs and 
will be inferred from the rim elevations and invert pipe elevations.  
 
Based on the current GIS files from January 6, 2020, there are connectivity errors affiliated with the existing 
attributes, with incorrect or missing MH references in the linework that require corrections to allow 
importation and/or simulations in the model.  It is understood that the Cityôs GIS Department is currently 
undertaking an asset attribute update project that is concurrently addressing many of these gaps and 
topology issues, with anticipated completion by end of May 2020.  Receipt and direct use of this information 
will ensure alignment with City updates including common naming of new/missing elements. Note that 
assumptions and/or inference of missing characteristics is sometimes possible. Additional topographic 
surveying to confirm elevations may be warranted in areas where collection system upgrades are identified 
as required, however. The existing GIS data gaps and connectivity issues are summarized in Figure 3-2. 
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