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Executive Summary 
The City of Guelph (City) currently owns and operates 124 Stormwater Management Facilities 
(SWMF), 468.00 km of storm sewers, 91.24 km of Ditches/swales and 162 oil and grit 
separator (OGS) units. The Ministry of the Environment, Conservation and Parks (MECP) issued 
a Consolidated Linear Infrastructure Environmental Compliance Approval (CLI-ECA) 017-S701 
for the City of Guelph’s stormwater management system on December 22, 2022. As the owner 
and operator of the facilities, the City is required to comply with the requirements and 
conditions in the CLI-ECA to ensure that the facilities are always fully operational and 
maintained to provide an appropriate level of quality treatment and quantity mitigation 
measure for erosion and flood protection from stormwater runoff. 

This report documents the performance of the stormwater management system in 2025, as 
required by Section 5.2 of the CLI-ECA. 

The City continued to implement operation and maintenance, inspection and monitoring 
programming in 2025.  

The City’s Public Works and Operations department conducted inspections and maintenance of 
stormwater infrastructures, including stormwater management facilities (SWMF), oil/grit 
separators (OGS), river outlets, catch basins and maintenance holes, based on the general 
requirements of environmental compliance approvals and the results of the previous 
inspections. 

AECOM was retained by the City to continue their comprehensive precipitation monitoring 
program. The 2025 monitoring report is attached as Appendix A. 

The City of Guelph is committed to providing a high level of service in the collection, treatment, 
and management of stormwater. The City of Guelph environmental policy outlines long-term 
commitments to provide reliable stormwater services and enhance environmental stewardship. 
All efforts have been made to ensure the information presented in this report is accurate. If you 
have any questions or comments concerning the report, please contact the City of Guelph at the 
address listed in the covering letter, or by email at stormwater@guelph.ca. 

mailto:stormwater@guelph.ca
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Introduction 
Stormwater management systems in Ontario are governed by the Ontario Ministry of the 
Environment, Conservation and Parks (MECP). The purpose of a stormwater management 
system is to manage stormwater runoff from urbanized areas, both from a quantity and quality 
perspective. The stormwater management system collects and temporarily stores stormwater 
runoff to reduce flooding and erosion downstream. Stormwater management facilities (SWMF) 
and oil/grit separators (OGS) remove suspended solids and other contaminants from the runoff 
to minimize the impact of the effluent on the receiving waterbody.  

The City of Guelph’s (City’s) Consolidated Linear Infrastructure Environmental Compliance 
Approval (CLI-ECA), issued under the Environmental Protection Act on December 22, 2022, 
replaces the individual ECAs that were previously issued for components of the City’s 
stormwater management system such as SWMF and OGS. Of note, on April 15, 2026, the City 
applied for a renewal of their Stormwater CLI ECA.  

This Annual Performance Report for the period of January 1st to December 31st, 2025, is a 
legislative requirement under the operating conditions Schedule E, Section 5.2.1.a of CLI-ECA 
#017-S701. This report must be submitted to the MECP by April 30, 2026. This report details: a) 
pre-authorized alterations to the storm sewer system, b) inspections and maintenance of 
stormwater infrastructure, c) any overflows and spills that occurred in 2025, and d) any operating 
problems and corrective actions taken in 2025. This report also provides (Appendix A) the Guelph 
Stormwater Management Program, Annual 2025 Precipitation Monitoring Report (AECOM, 2026). 
This is a multi-year monitoring program which includes precipitation data from three monitoring 
stations within the city limits.  
 
The year 2025 was a slightly drier year overall compared to long-term averages, with drier 
summer and fall conditions. There was a single precipitation event in 2025 that exceeded the 2-
year return period storm. This occurred on April 2-3, 2025. 
 

Facility and Systems Overview 
The City of Guelph currently owns and operates 124 SWMF, 468 km of storm sewers, 91.24 
km of Ditches/swales and 162 OGS units. The City’s stormwater management system is 
within the Grand River watershed and discharges to various subwatersheds of Speed River, 
Eramosa River, Clythe Creek, Ellis/Chillico Creek, Hanlon Creek, Mill Creek, Silver Creek and 
Torrence Creek. 

SWMFs require routine inspection to ensure proper function is achieved during periods of 
snowmelt and intense or large precipitation events. Due to their complex design, long lifespans, 
and presence of natural features, neglected facilities can lead to a variety of significant 
consequences. Functional concerns may include inlet or outlet clogging with storm sewer backup 
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in upstream sewer catchments, increased outflows from deteriorated outlets causing flooding, 
downstream erosion, and poor water quality. Where routine inspections yield potential or 
present damage, maintenance works can be prioritized and performed to minimize the risk of 
failures. 

The City’s inspections include SWMFs, OGS, river outlets, and catch basins and storm sewer 
maintenance holes (MH). These are detailed in Section 2. The City also conducts larger sediment 
removal projects on selected SWMF(s) each year to restore the water quality and quantity 
performance of the SWMF(s). These are also detailed in Section 2. 
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1. Pre-authorized Alterations 
Under the CLI ECA, alterations to the stormwater management system, including adding, 
modifying, replacing or extending, are considered to be authorized subject to conditions listed in 
Sections 4.1 through 4.3 of the CLI ECA. Table 1 Summarizes the pre-authorized alterations made 
to the stormwater system in 2025. 

 
Table 1: Pre-authorized Alterations to the SWM System, 2025 

 

Project Title Description Status 

132 Clair Rd. W. 
Subdivision 

Constructed 480 m of new storm 
sewers along Poppy Drive West and 
a new SWMF (SWMF 139) 

Forms SW1 signed 2025-08-
08, SW2 signed 2025-08-08 

BR0017 Grove St. 
Reconstructions 

Replacement of approximately 248 
m of storm sewer on Grove St. 

Form SW1 signed 2025-03-
18 

GJR Trail 
Woolwich - 
Woodlawn 

Constructed three new culverts 
along the Guelph Junction Railway 
trail, and a new maintenance hole. 

Form SW1 signed 2025-06-
20 

PN 0110 York 
Road Phase 4, 
Stage 1 

Replacement of approximately 1 km 
of storm sewer along York Road and 
eight infiltration basins. 

Forms SW1 signed 2025-03-
10, SW2 signed 2025-03-10 

PN0807 Wyndham 
Street South 

Relocation of ten catch basins on 
Wyndham Street South. 

Form SW1 signed 2025-04-
28 
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2. Inspections and Maintenance of Stormwater Infrastructures 
A summary of all maintenance carried out on stormwater infrastructure, including sediments 
removal and rehabilitation, are listed on Table 2. Inspection forms were completed on site and 
supplemented with site photos using a tablet. Data were directly stored in the GIS SWM 
infrastructures geodatabase.  

At SWMF, items such as the condition of inlet and outlet structures, signs of erosion, overgrown 
vegetation, animal activity, sediment accumulation, water levels, evidence of oil, and presence 
of garbage or debris were all noted in the inspection. This inspection is completed once annually 
by Operations’ staff. Of note in 2025, the City hired a consultant to conduct a SWMF inspection 
and bathymetric survey project to assess the condition of forty (40) SWMFs for the purpose of 
informing the City’s sediment cleanout and maintenance programming for the next ten years. 
This condition assessment project will be completed mid-2026. 

Sediment was removed from SWMF 4, 37 and 54 in 2025 and facilities bottom elevations were 
restored to their design elevation. Final restoration (e.g., tree and shrub plantings, seeding) will 
be completed spring 2026.  

 
Table 2: Annual Operations and Maintenance Project Summary, 2025 

 

Project Status 

SWM Facilities  

• SWM Pond 4, 37 and 54 Sediment Removal and Rehabilitation Completed 
(restoration work to 
finish spring 2026)  

• SWM Ponds annual inspections Completed 

River Outlet  

• Annual river outlet inspection Completed 

• River outlet clean-out and rehabilitation On-going 

Oil Grit Separators  

• Annual OGS inspection Completed 

• OGS clean-out and rehabilitation On-going 
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Inlets - Catch Basin and Storm MH  

• CB and Storm MH inspections On-going 

• CB and Storm MH Clean-out and rehabilitation On-going (see Table 
5) 
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3. Overflows and Spills 
Table 3 provides a summary of sanitary sewer overflows and other spills that entered 
the storm sewer infrastructure in 2025, along with the corrective actions taken. There 
were no sanitary sewer overflows or spills that occurred in 2025. 

Table 3: Overflow and Spills 2025 

Locations / Dates Type of Spill Corrective Actions Taken 

None None None 
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4. Operating Problems and Corrective Actions Taken 

Table 4 summarizes operating problems that occurred in 2025 with stormwater 
infrastructure and the corrective actions taken. These may include issues such as 
flooding, beaver dam building, and failures in the storm sewers. 

 
Table 4: Stormwater System Operating Problems, 2025 

 

City’s 
(Operations 
group) 
Number Work 
Request 

Operating Problem Corrective Action(s) Taken 

      82 Flooding due to catch 
basin, storm sewer, and 
inlets/outlets blockages. 

Remove blockages and clean all debris 
blocking the infrastructures. This 
operating problem and corrective 
actions are on-going.  

156 Right of Way storm 
sewer infrastructure 
failures: Broken, 
Displaced MH cover, 
collapsed sewer, 
collapsed lateral 
connections, etc. 

Removal and replacement of broken 
infrastructure, or repair of damaged 
appurtenances This operating problem 
and corrective actions are on-going. 
See Table 5 for additional details 

  3 Beaver and Beaver dam 
Blocking SWM Pond, 
culvert under trail and 
road.  

 

Trapped racoon/bird on 
storm drain. 

Removal of beaver dam and 
relocation of beaver as per City of 
Guelph protocol and with permission 
from the Ministry of Natural 
Resources (MNR). 

Humane Society freed trapped 
animals. 
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5. Maintenance and Repair 
Table 5 provides a summary of stormwater infrastructure maintenance and repairs completed in 
2025. 

 
Table 5: Stormwater System Maintenance and Repair, 2025 

 

Length of Ditch Stormwater Infrastructure Actions Taken 

821 m 

 

 

Ditch/Swale/Channel Cleaned and rehabilitated 

Number of 
CB/MH 

Stormwater Infrastructure Actions Taken 

94 CB and MH Repaired 

  731 CB Cleaned 

Volume of Sediment 
Removed 

Stormwater Infrastructure Actions Taken 

1866 m3 SWMF 4, 37 and 54 Sediment removed and facility 
excavated to design elevation 
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Statement of Qualifications and Limitations 

The attached Report (the “Report”) has been prepared by AECOM Canada ULC (“AECOM”) for the benefit of the Client 

(“Client”) in accordance with the agreement between AECOM and Client, including the scope of work detailed therein 

(the “Agreement”). 

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”): 

◼ is subject to the scope, schedule, and other constraints and limitations in the Agreement and the 

qualifications contained in the Report (the “Limitations”); 

◼ represents AECOM’s professional judgement in light of the Limitations and industry standards for the 

preparation of similar reports; 

◼ may be based on information provided to AECOM which has not been independently verified; 

◼ has not been updated since the date of issuance of the Report and its accuracy is limited to the time 

period and circumstances in which it was collected, processed, made or issued; 

◼ must be read as a whole and sections thereof should not be read out of such context; 

◼ was prepared for the specific purposes described in the Report and the Agreement; and  

◼ in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and 

on the assumption that such conditions are uniform and not variable either geographically or over time. 

AECOM shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has 

no obligation to update such information. AECOM accepts no responsibility for any events or circumstances that may 

have occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or 

geotechnical conditions, is not responsible for any variability in such conditions, geographically or over time. 

AECOM agrees that the Report represents its professional judgement as described above and that the Information 

has been prepared for the specific purpose and use described in the Report and the Agreement, but AECOM makes 

no other representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to 

the Report, the Information or any part thereof. 

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction 

costs or construction schedule provided by AECOM represent AECOM’s professional judgement in light of its 

experience and the knowledge and information available to it at the time of preparation. Since AECOM has no control 

over market or economic conditions, prices for construction labour, equipment or materials or bidding procedures, 

AECOM, its directors, officers and employees are not able to, nor do they, make any representations, warranties or 

guarantees whatsoever, whether express or implied, with respect to such estimates or opinions, or their variance 

from actual construction costs or schedules, and accept no responsibility for any loss or damage arising therefrom or 

in any way related thereto. Persons relying on such estimates or opinions do so at their own risk. 

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by 

governmental reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information 

may be used and relied upon only by Client.  

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain 

access to the Report or the Information for any injury, loss or damage suffered by such parties arising from their use 

of, reliance upon, or decisions or actions based on the Report or any of the Information (“improper use of the 

Report”), except to the extent those parties have obtained the prior written consent of AECOM to use and rely upon 

the Report and the Information. Any injury, loss or damages arising from improper use of the Report shall be borne by 

the party making such use. 

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report 

is subject to the terms hereof. 

AECOM: 2015-04-13 
© 2009-2015 AECOM Canada ULC All Rights Reserved. 
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1. Introduction 

1.1 Background 

AECOM Canada ULC (AECOM) was retained by the City of Guelph (City) in 2019 to 

undertake a comprehensive Stormwater Management monitoring program in order to 

provide a better understanding of the performance of City-owned Stormwater 

Management facilities (SWMFs) as well as their potential downstream impacts. The 

monitoring program initiative and structure was developed based on recommendations 

from the City’s Natural Heritage Action Plan (Natural Heritage Action Plan, September 

2018) regarding Watershed Planning to Manage Growth and Infrastructure. Over the 

course of the monitoring program, multi-year performance data was collected from a 

number of Stormwater Management facilities. Precipitation monitoring was the focus in 

2025.  

1.2 Program Purpose and Objectives 

While the original scope and scale of the SWMF monitoring program was reduced in 

subsequent years, the City retained AECOM’s services for the delivery of the continued 

Precipitation Monitoring Program in 2025.  This reduced, precipitation-focused 

monitoring scope included operation and maintenance of select City of Guelph 

precipitation gauges, rainfall distribution analysis, and annual reporting for the Guelph 

Stormwater Management Rain Gauge Stations located at the Helmar Well House, West 

End Community Centre, and the Hanlon Rain Gauge (located at the Claire Road 

Emergency Services Facility). The Hanlon Rain Gauge station was added into the 

Guelph Stormwater Management program in 2024. 

Details regarding the performance of the gauges, captured rain events, and data quality 

and assurance review are detailed in the subsections below. 
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2. Precipitation Monitoring Program 

The City of Guelph owns and operates a network of seven tipping-bucket precipitation 

gauges across the City. For the Guelph Stormwater Management Monitoring Program, 

the Helmar Well, West End Community Centre, and Hanlon rain gauges were 

maintained, and the associated data were reviewed and analyzed by AECOM. The 

Hanlon rain gauge was integrated into FlowWorks in December 2021, and historical 

data were uploaded to support record keeping and future analyses. While the remaining 

City-owned gauges were not included in the current monitoring program, the Guelph 

Turfgrass Institute, Guelph Arboretum, and Waterloo Wellington (all non–City-owned) 

rain gauges were used to support comparative analyses and the establishment of 

climate normals. 

It is important to note that while the term “rain gauge” was used throughout this report to 

align with the FlowWorks figure labelling, the gauges measured total precipitation, 

including both rain and snow, during the monitoring season. A map showing the City’s 

rain gauge network distribution is shown in Figure 2.1 below.  

AECOM followed a systematic approach to validate the suitability of proposed rain 

gauge locations and equipment prior to installation. The initial site assessment process 

is crucial in minimizing the risk of selecting unsuitable sites for long-term monitoring. 

Additionally, it enhances the chance that the equipment chosen for deployment at 

suitable sites will perform effectively under the given conditions throughout the 

program’s duration. To ensure the collection of reliable and meaningful information as 

part of the previous Stormwater Management monitoring program, the sites were 

assessed for their ability to satisfy the following criteria: 

◼ Ability to house a ground-mounted gauge with a bucket rim between 

750 millimetres and 1,000 millimetres above the ground surface; 

◼ Ability for gauges to be placed at a distance from all structures and trees that 

are two or more times the object’s height (ideally four or more times away); 

and, 

◼ Locations selected should complement the existing rain gauges within the 

City’s existing network in order to provide more uniform coverage 
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Figure 2.1: Existing Guelph Rain Gauge Network 
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The following section describes site rain gauge setup, alarm, and notification criteria for 

the rain gauge program, and provides details pertaining to the data quality check and 

reporting process followed by the Stormwater Management monitoring program.  

2.1 Rain Gauge Monitoring Locations 

2.1.1 Rain Gauge – Helmar Well 

The site is located at Helmar Well House – 673 Woodlawn Road East – and was 

selected as a suitable location for rain monitoring near the Speed River tributary near 

SWMF 93, one of the SWMFs monitored as part of the initial SWM Monitoring program. 

The site was installed on November 13, 2019. The property is enclosed and is owned 

by the City of Guelph, and access is provided by City of Guelph site operators. A map of 

the gauge station location is provided below in Figure 2.2. 

Figure 2.2: Helmar Well House Rain Gauge Overview Map 

 

There were some procurement delays for the equipment associated with the station 

during the beginning of the program which delayed the installation date to November 

13, 2019. The station was fully operational from November 13, 2019 to September 4, 

2020. 
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On September 4, 2020, the rain station experienced a telemetry issue and AECOM 

scheduled a site visit to investigate. Upon arrival to the site on September 18, 2020, 

AECOM observed that the station was vandalized and equipment from the station was 

stolen from the property. The City and project manager were immediately notified of the 

situation. After further discussion and review, the City approved the purchase of the 

replacement equipment and AECOM reinstalled the equipment on July 28, 2021 at the 

same location. The following items were reinstalled from the station and can be seen in 

Figure 2.3 below: 

◼ LT1 Cell – Data Logger 

◼ Ralston Weatherproof & Tamper-Resistant Equipment Enclosure 

◼ Pole mount with cemented base 

Figure 2.3: Helmar Well House Rain Gauge Installation on July 28, 2021 

 

The site has continued to operate with minimal issues since the reinstallation on 

July 28, 2021 and has been configured to use line voltage from the Helmar Well house. 
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2.1.2 Rain Gauge – West End Community Centre 

The site is located at the West End Community Centre, 21 Imperial Road North, and 

this site was selected as a suitable location for rain monitoring for the Silvercreek 

tributary, close to SWMF 55. The site was installed on November 13, 2019. Property 

access is restricted to the public by the City of Guelph and gauge access is provided by 

Guelph facility operators. A map of the gauge station location is provided in Figure 2.4, 

below. 

Figure 2.4: West End Community Centre Rain Gauge Overview Map 

 

The site has been in operation since the installation of the rain station on November 13, 

2019. 

2.1.3 Hanlon Rain Gauge 

The site is located at the Emergency Services Facility – 160 Clair Road West, and it 

was part of the original Hanlon Creek Business Park Monitoring Program. The station 

has been incorporated within the Guelph Stormwater Management Monitoring program 

since 2024. The site was initially installed on the roof of the facility, but data quality and 

the power source needed to run the heated element within the gauge posed challenges 
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to the long-term operation and performance of the station. The City approved of the 

relocation for this station to the ground level of the facility property. A galvanized steel 

fence was installed to restrict access to the station, and the gate can only be opened by 

City of Guelph staff. A map depicting the gauge station location is provided in Figure 

2.5, below. 

Figure 2.5: Emergency Services Facility (Hanlon) Rain Gauge Overview Map 

 

The site was relocated to the ground level on October 5, 2023 due to data reliability and 

access issues to the previous rooftop location at the facility. When the station was 

relocated, a temporary wood barricade was installed until subsequent upgrades to the 

station were completed on April 26, 2024 which included a galvanized steel fence with 

an access gate. Following fence installation, the City contracted an electrical 

subcontractor to install a power receptacle for the station to ensure year-round 

precipitation monitoring. The power supply was installed on September 20, 2024. 

During the site visit on September 20, 2024, the datalogger enclosure was identified to 

have a defective gasket seal, and that this was allowing for the collection of moisture 

within the enclosure. On request from the City, AECOM staff were present during the 

replacement of the datalogger enclosure and oversaw the work to confirm that the new 

enclosure was installed correctly (including verification of the gasket seal) and that the 
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logger and associated components remained protected from moisture following 

installation. 

2.2 Maintenance/Calibration Activities 

The calibration process delivers a pre-set volume of water (314 millilitres) at a fixed rate 

through the tipping bucket funnel. The number of tips was counted using a reed switch 

counter and compared to the theoretical number of tips (39 tips). This process was 

repeated three times for an accurate calibration check and the results are recorded in 

the Maintenance Workbook. Any gauge that does not meet the accuracy specification 

was repaired in the field or removed from the field for service in the office. 

The field calibration test was completed at all sites as part of the installation process 

and as part of the spring and fall maintenance or at additional times throughout the year 

when an equipment issue was suspected.  

Maintenance completed at the gauge stations included the following tasks: 

◼ Cleaned catch filter, syphon, interior of bucket, surfaces of screw adjustment, 

and insect screen.  

◼ Removed the debris screen protector for the 4-season locations to avoid ice 

build up and accumulation issues. 

◼ Ensured tripod stand or mounting base were leveled.  

◼ Inspected and ensured that all wires were intact and had no damage. 

◼ Ensured battery voltage was above 11.5 V. 

◼ Ensured external power cables were intact and in good condition. 

◼ Ensured tipping bucket was properly functioning. 

◼ Conducted tipping test by manually forcing bucket to tip subsequent to 

calibration, to ensure data logger recorded all tips properly. 

The following sites were visited during the reporting period for maintenance/calibration 

activities. 

◼ March 06, 2025 

− Maintenance: Tipping bucket with serial number 1925 at Rain Gauge – 

West End Community Centre passed calibration test. Power was tested 

and confirmed to have line voltage present. 
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− Maintenance: Tipping bucket with serial number 1926 at Rain Gauge – 

Helmar Well passed calibration test. Power was tested and confirmed 

to have line voltage present.  

− Maintenance/Installation: Enclosure replaced and components 

reinstalled inside the enclosure with serial number 553 at Hanlon Rain 

Gauge. Tipping bucket passed calibration test. 

◼ June 24, 2025 

− Maintenance: Tipping bucket with serial number 1925 at Rain Gauge – 

West End Community Centre passed calibration test. Power was tested 

and confirmed to have line voltage present. 

− Maintenance: Tipping bucket with serial number 1926 at Rain Gauge – 

Helmar Well passed calibration test. Power was tested and confirmed 

to have line voltage present. Telemetry station had issues with SIM 

card reception. Issue was fixed and no data was lost. 

− Maintenance: Tipping bucket with serial number 553 at Hanlon Rain 

Gauge. Tipping bucket passed calibration test. Power was tested and 

confirmed to have line voltage present.  

◼ November 04, 2025 

− Maintenance: Tipping bucket with serial number 1925 at Rain Gauge – 

West End Community Centre passed calibration test. Power was tested 

and confirmed to have line voltage present. 

− Maintenance: Tipping bucket with serial number 1926 at Rain Gauge – 

Helmar Well passed calibration test. Power was tested and confirmed 

to have line voltage present. Telemetry station had issues with SIM 

card reception. Issue was fixed and no data was lost. FTS provided a 

new LT1 in case this problem was persistent   

− Maintenance: Tipping bucket with serial number 553 at Hanlon Rain 

Gauge. Tipping bucket passed calibration test. Power was tested and 

confirmed to have line voltage present.  

All LT1 issues at Helmar Well seemed to be due to poor signal in the area. Signal 

issues resolved by itself or during any power cycles completed manually.   

Appendix A provides the calibration reports and maintenance workbook corresponding 

to each tipping bucket tested in the reporting period. 
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2.3 Data Quality Review 

The data quality review process consists of geographically grouping sites in order to 

compare total accumulation of each rain gauge during an event. Rain gauges in close 

proximity should have similar start, end, and duration times, as well as generally 

consistent total event accumulation. Within the current network of rain stations for the 

project, there are only three rain gauges included within FlowWorks to compare rain 

accumulation. Additional rain stations would improve the data quality review process 

and provide a greater understanding of accumulation for the City of Guelph.  

A data quality flag is used in FlowWorks to control data display as part of the final 

rainfall data channel. It is a numeric representation for the quality of data with the 

following definitions:  

◼ When data quality flag is 3, (default value), the final rainfall data channel will 

have all data from the raw rain gauge channel (MP1 Rain). Data are deemed 

acceptable unless otherwise justified. 

◼ When data quality flag is 2, the final rainfall data channel will have “Null” 

value. This is used to flag bad data and data recorded by any of the rain 

gauges.  

◼ When data quality flag is 1, the final rainfall data channel will be blank. This is 

used to eliminate bad data or false tips, which occur during the calibration 

process. 

2.4 FlowWorks Alarms 

Alarms were configured in FlowWorks to monitor the performance of each rain gauge 

and the recorded rainfall intensity as shown in Table 1. 

Table 1: Rain Gauge Alarms 

Alarm Description 

12 millimetres in 12 hrs Accumulation is equal or greater than 12 millimetres of 
precipitation in a 12-hour period 

Data 2 days old Absence of precipitation readings for more than 2 day 
which is indicative of a data transmission fault 

Low Battery Voltage Battery voltage is below 11.5 V 
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2.5 Data Transmission 

The data transmission review is comprised of various checks to determine if data 

collected by each rain gauge is properly transmitted to the FlowWorks data warehouse. 

The transmission review includes an alarm programmed in FlowWorks to notify the 

administrator of a data gap of more than two days. In addition, raw data are verified 

using a “delta time” channel to ensure it is recorded at a 5-minute interval as stored in 

FlowWorks. The delta time channel calculates the time between readings which should 

be 300 seconds or five minutes. Missed readings are recorded as values other than 

300 seconds delta time. 

The following data gaps were present in the rain data during the reporting period 

between January to December 2025. 

◼ Hanlon Rain Gauge  

− No issues to report during monitoring period.  

◼ Rain Gauge – Helmar Well 

− SIM card issue throughout the monitoring season. However, did not 

affect data collection and no data gaps were present.  

◼ Rain Gauge – West End Community Centre  

− No issues to report during monitoring period.  
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3. Data Management 

3.1 FTS360 Platform 

The number of field-deployed sensors and continuous, real-time nature of the data 

collected generates large volumes of data, which necessitates the use of an effective 

data hosting portal. The LT1 Cell model from Forest Technology Systems (FTS) is 

currently being used as the datalogger and telemetry station transmitter, which has a 

proprietary web portal data hosting platform. These units transmit the collected data to a 

cloud-based platform - FTS360 (360.ftsinc.com).  

Figure 3.1: Data Transmission Schematic for the FTS360 Web Platform 

 

FTS360 is utilized to receive the raw data transmitted from the telemetry stations. The 

FTS360 web platform only partially meets the requirements for the monitoring program. 

This web platform does not currently have the full range of capabilities sought by the 

monitoring program, including: 

◼ Rainfall analysis tools (mass balance, monthly summary reports, maximum 

rainfall intensity reports) 

◼ Customizations with graphing tools 

◼ Comprehensive alarm notification system 

◼ Calculated channel functions 

file:///C:/Users/brenden.lao/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/DWO2ZP3Q/360.ftsinc.com
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As a result, FlowWorks – a web-based data acquisition platform – is used to fulfill the 

remaining online data management requirements for the program. The use of 

FlowWorks provides flexibility in data analysis and reporting and provides users with 

several pre-defined reporting structures that can be used to present the information 

more efficiently for the significant rain events evaluated during this project. The use of 

FlowWorks is discussed in greater detail in the following section. 

3.2 FlowWorks Platform 

FlowWorks was contracted to be the web-based data acquisition platform for this 

monitoring program. FlowWorks provides cloud-based Software as a Service, providing 

data management and analytical tools for the water/wastewater industry. FlowWorks 

has been a critical provider of data services for hundreds of municipalities, authorities, 

and agencies managing many thousands of flowmeters, rain gauges, and other 

monitoring instrumentation. FlowWorks uses Microsoft Azure for its cloud-based hosting 

and is equipped with high levels of security, reliability, and scalability.  

FlowWorks delivers the high quality and reliable data management platform required for 

the City of Guelph’s program and includes the following: 

◼ A vendor-neutral platform; 

◼ A robust database architecture that can export data to Excel; 

◼ Data which remains the property of the City; 

◼ An IT Security Plan to reduce or eliminate the risk of network security 

breaches and data loss; 

◼ Secure 24/7/365 data access hosted on the internet; 

◼ A dedicated technical and IT infrastructure support team; 

◼ User management with varying levels of read/write access; 

◼ Capable to conduct detailed statistical analysis and data summaries; 

◼ Extensive QA/QC and data approval components and the ability to allow the 

user to view raw data and approve final data for publication; 

◼ Ability for City staff to download all data to perform additional analysis; 

◼ Ability to archive all hosted data to a City hosted database; and 

◼ All data remains accessible via the website indefinitely as long as the City 

maintains an active account. 

Figure 3.2 below highlights the flexibility of FlowWorks with respect to the platform’s 

ability to host data from various types of data collection systems.  
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Figure 3.2: FlowWorks – Flow Chart for Data Transmission 

 

Ideally, the data logger should be configured to send data to FlowWorks directly, but the 

LT1 Cell was limited to only transmit data to the FTS360 system. In order to import the 

raw data from the Forest Technology Systems telemetry stations into FlowWorks, an 

API key was created by FTS360 and FlowWorks is currently polling the data from 

FTS360 at 30-minute intervals. The data collection and transmission process are 

summarized schematically in Figure 3.3 below: 
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Figure 3.3: Process of Data Collection 

 

There are several benefits to using two separate data hosting platforms, which includes 

additional security in the collection and storage of the program data. Both platforms can 

be used for the purposes of storing data, but with the use of FlowWorks there is an 

added benefit of analyzing and manipulating the data to fit specific project assessment 

and reporting needs. FlowWorks also has several built-in features that help expedite the 

reporting process by using a number of pre-defined tools that can in turn streamline the 

analysis of the collected rainfall data. The use of two platforms also allows for the 

introduction of a “redundant” measure to ensure all data analysts in the office are 

notified promptly and correctly about any quality issues with the data that may be the 

result of faulty equipment. 

FTS360 provides a simplistic and non-customizable set of alarms, whereas FlowWorks 

includes an alarm system which can be customized to fit all project needs. If there was 

any delay in data transmission between FTS360 and FlowWorks, office staff are notified 

through the FTS360 alarm system, and any data quality issues can be investigated 

further. 
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Additional monitoring sites can be incorporated into FlowWorks from different projects. 

Integration options, and polling data from different data hosting platforms can be 

explored, to allow the City to host additional monitors on a single web platform. 

AECOM served as the administrator for FlowWorks in relation to site creation, user 

access and security group allocation for the Guelph Stormwater Management 

monitoring program. 
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4. Results – Precipitation Monitoring 

This section summarizes the significant precipitation events which occurred periodically 

between January and December, 2025.  A summary evaluation of the performance of 

the gauges, and documentation of any issues identified during the QA/QC verification 

process is also provided. All rain data that was collected and stored on FlowWorks can 

be found in Appendix B, which provides the tabulated precipitation data for the Helmar 

Well, West End Community Centre, and Hanlon Creek gauge locations. 

 

4.1 Intensity Duration Frequency and Maximum 
Rainfall Intensity 

Intensity Duration Frequency curves are part of the analysis tools available in 

FlowWorks (see www.flowworks.com Analysis ➔ Rainfall Intensity Duration Frequency 

Analysis). An Intensity Duration Frequency curve is a graphical comparison of a 

selected rain event against the probability that a given rainfall intensity will occur. The 

event rainfall intensity (mm/hr), rainfall duration (how many hours it rained at that 

intensity), and rainfall return frequency (statistically, the number of years a rain event of 

the given intensity and duration will repeat) are the parameters that make up the graph 

of an Intensity Duration Frequency curve.  

The return frequency for a rain event at each gauge was calculated using the “City of 

Guelph – Rainfall Intensity” curves provided by the City of Guelph and Intensity Duration 

Frequency information has been stored in FlowWorks.  

The FlowWorks Maximum Rainfall Intensity Tool (see www.flowworks.com Reporting ➔ 

Rainfall Intensity Report) allows FlowWorks users to prepare a tabular summary of a 

storm event using multiple stations across their rain gauge network. It also adds support 

for comparing reported rainfall to historical Intensity Duration Frequency curves to 

determine the rain event return frequency. 

Telemetry and accumulation checks are performed after an event greater than 

12 millimetres using the Maximum Rainfall Intensity Tool; if a suspected issue is found a 

comment is placed in the last column and then followed up on accordingly. 

Appendix E contains the Maximum Rainfall Intensity reports from January to December 

2025 events. Individual Intensity Duration Frequency curves are not included in this 

report as the Maximum Rainfall Intensity Tool report summarizes the same information 

for all sites on a single page. A sample intensity report is provided in Figure 4.1 below: 

http://www.flowworks.com/
http://www.flowworks.com/
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Figure 4.1: Sample Maximum Rainfall Intensity Report 

 

 

4.2 Timestamp and Rainfall Accumulation Review 

QA/QC and timestamp verifications were completed on a monthly basis. This consisted 

of reviewing rainfall events greater than 12 millimetres while comparing rain gauges in 

proximity to each other. Rain gauges should have similar rain duration and total 

accumulation for the event based on gauge proximity. Time discrepancies between 

gauges were noted as issues and investigated. 

Hyetographs, which display daily accumulation, were used to verify timestamps. A rain 

event greater than 12 millimetres was selected at random and was analyzed. For this 

reporting period, spanning January 2025 to December 2025, the rain event on April 2, 

2025, was selected an as example for identifying if timestamp issues could be present. 

There were no timestamp recording issues noted, as demonstrated in Figure 4.2 below. 
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This event also confirmed that all rain gauges were set to Eastern Standard Times 

(EST).  

Figure 4.2: April 2, 2025 Significant Rain Event 

 

 

4.3 Mass Balance Review 

FlowWorks includes a mass balance (i.e., total accumulation) tool that allows for the 

comparison of rainfall sites according to the cumulative average of selected rainfall sites 

(see www.flowworks.com Analysis ➔ Rainfall Mass Balance). For the mass balance 

analysis, the three rain gauges that are active on FlowWorks were compared to each 

other. The mass balance graph for the rain gauges can be seen in Figure 4.3 below: 

http://www.flowworks.com/
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Figure 4.3: Guelph Stormwater Management Rain Stations – Mass Balance 
January 2025 – December 2025 

 

The rainfall mass balance was used as a QA/QC check to compare cumulative rainfall 

recorded at each gauge against the cumulative network average over the 2025 

monitoring period, and to identify any systematic discrepancies between stations. The 

results showed that the gauges generally followed consistent temporal patterns (i.e., 

similar stepwise increases in cumulative precipitation associated with individual rainfall 

events); however, a persistent separation between the cumulative curves had been 

evident throughout the year. The RG–Helmar Well gauge had remained above the 

network average for most of the period, indicating a consistently higher accumulated 

rainfall total (wet bias relative to the network), while the Hanlon Creek gauge had 

remained below the network average, indicating a consistently lower accumulated total 

(dry bias relative to the network). The RG–West End Community Centre gauge had 

tracked closer to the network average but still remained modestly elevated relative to 

the Hanlon Creek gauge. Overall, the mass balance comparison indicates that inter-

gauge differences were systematic rather than isolated to a small number of events, 

suggesting that localized conditions and/or gauge-specific factors (e.g., siting exposure, 
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wind shielding, maintenance condition, calibration, or data processing) had influenced 

recorded totals and should be considered when interpreting spatial rainfall variability 

and when selecting representative rainfall inputs for subsequent analyses. 

However, site changes are not proposed at this time as the current rain gauge locations 

balance a number of monitoring objectives, and the drawbacks associated with 

relocating any of the gauge locations may outweigh potential benefits. This is supported 

by the following: 

• Spatial coverage is considered favourable for the purposes of the monitoring 

program. 

• Site security and practical constraints limit feasible alternatives (e.g., fencing, 

rooftop-mounted private locations, etc.). 

• Relocation costs are expected to be relatively high (e.g., new mounting/supports, 

new electrical trenching and installation , and associated sundry costs). 

• Data quality and QA/QC risk was expected to increase following relocation due to 

the need for re-leveling, verification, and confirmation of comparable 

performance. 

• Site ownership and access were already in place, as the City owns and controls 

the current site locations, and this supports reliable long-term operation and 

maintenance. 

4.4 Summary of Significant Rain Events 

The definition of a rain event included the following criteria: 

◼ At least 12 millimetres of rainfall over a 12-hour period 

◼ Event start is the first occurrence of rainfall at any gauge that contributes at 

least 0.4 millimetres of rainfall in a 15-minute period 

◼ Event end is the final occurrence of rainfall at any gauge that contributes at 

least 0.4 millimetres of rainfall in a 15-minute period that is followed by 

12 hours of dry (i.e., no subsequent tip) conditions. 

There were 21 rain events greater than 12 millimetres which occurred during the 

reporting period. Table 2 summarizes the rain events for the monitoring period. 
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Table 2: Summary of Rain Events from January 2025 to December 2025 

Start End 
Duration 
(hours) 

Min 
accumulation 
(millimetres) 

Max 
accumulation 
(millimetres) 

Average 
accumulation 
(millimetres) 

Min Return 
Frequency 

Max Return 
Frequency 

Gauges Evaluated 
Number of 

Gauges 
Evaluated 

2025-02-12 21:30 2025-02-13 8:30 11:15 5.2 18.8 13.0 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-03-05 2:45 2025-03-06 2:00 23:30 15.5 18.2 16.8 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-03-29 13:15 2025-03-29 23:15 10:15 9.2 13.8 11.6 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-04-02 13:00 2025-04-03 5:00 16:15 51.8 69.0 57.6 Under 2-yr storm  5-yr storm Guelph (2) + Hanlon (1) 3 

2025-05-01 10:00 2025-05-01 18:00 8:15 10.0 17.8 13.9 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-05-05 21:30 2025-05-06 5:15 8:00 9.5 12.2 11.2 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-05-21 13:00 2025-05-22 21:15 32:30 28.2 42.5 33.8 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-06-04 17:15 2025-06-05 13:30 20:30 17.5 23.8 20.1 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (0) 3 

2025-06-18 10:45 2025-06-19 12:30 26:00 5.5 30.8 15.8 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-06-26 0:30 2025-06-26 14:15 14:00 14.8 37.0 23.1 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-06-27 14:45 2025-06-28 1:00 10:30 25.2 27.0 26.0 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-07-09 20:15 2025-07-09 23:00 3:00 10.0 28.8 20.7 Under 2-yr storm 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-07-20 3:45 2025-07-20 5:45 2:15 14.2 25.5 21.2 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-08-17 4:00 2025-08-17 12:45 9:00 15.0 23.0 19.2 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-08-19 13:00 2025-08-19 22:30 9:45 9.0 12.5 10.8 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-09-04 5:00 2025-09-04 10:00 5:15 15.0 17.0 15.8 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-09-21 19:30 2025-09-22 9:15 14:00 34.5 53.2 43.1 Under 2-yr storm 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-10-19 13:30 2025-10-19 23:15 10:00 12.5 13.0 12.8 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-10-30 11:00 2025-10-30 23:45 13:00 11.5 13.0 12.1 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-11-04 12:15 2025-11-04 12:45 0:45 0.0 19.0 9.6 Under 2-yr storm 2-yr storm Guelph (2) + Hanlon (1) 3 

2025-12-28 11:30 2025-12-29 9:00 21:45 44.0 49.2 46.8 Under 2-yr storm Under 2-yr storm Guelph (2) + Hanlon (1) 3 
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There was one event that surpassed the 2-year return period event magnitude during 

the monitoring period which occurred on: 

◼ April 2 to 3, 2025 – the maximum return period was approximately a 5-year 

storm event 

The historic monitoring record indicates that the program had captured at least one 

storm with an estimated return period of approximately 5 years (or greater) in each of 

the last two monitoring years. In 2024, multiple events exceeded the 2-year return 

period event threshold, including events estimated to be within the 5–10 return period 

range, and one event in the 25–50 year range.  In 2025 the April 2–3 event was 

estimated to be approximately equivalent to a 5-year storm. This illustrates that the 

network was capturing meaningful, higher-intensity storms that are relevant to 

infrastructure planning and assessment. These events provide useful reference points 

for understanding when major storms occurred, how rainfall varied across the City 

during those storms, and which station records were most representative for 

subsequent analyses and modeling inputs. Although return periods were probabilistic 

and site-specific (and therefore a 5-year-class event could occur in consecutive years), 

the repeated occurrence of these events nonetheless reinforced the value of 

maintaining the precipitation monitoring network and continuing consistent QA/QC and 

reporting as part of the long-term record construction. 

A sample total accumulation and return period and Isohyetal (contour) heat map for this 

event can be seen in Figure 4.4 and Figure 4.5, below: 
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Figure 4.4: April 2, 2025 Return Period Map 
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Figure 4.5: April 2, 2025 Isohyetal Map 
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4.5 Monthly Rainfall Summary Report by Site 

Appendix D contains the Monthly Rainfall Summary report by site for the reporting 

period. These reports include hourly totals by day, and maximum rainfall intensities over 

various durations. A sample summary report is provided in Figure 4.6 below: 



City of Guelph 

Guelph Stormwater Management Program 

Annual 2026 Precipitation Monitoring Report – Year 2025 

27 

Figure 4.6: Sample Monthly Rainfall Summary Report 
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While reviewing the accumulated precipitation totals and conducting routine QA/QC 

checks for the rain gauge records, AECOM obtained precipitation data from a nearby 

Environment and Climate Change Canada weather station located at the Guelph 

Turfgrass Institute (364 College Avenue East). The Environment and Climate Change 

Canada dataset was used as an independent reference to support validation of the 

program gauge records (e.g., confirming event timing, relative magnitude, and overall 

reasonableness of recorded totals).  

Table 3 and Figure 4.7 were used to compare monthly and annual cumulative rainfall 

totals (millimetres) recorded at four monitoring locations over the January 2020 to 

December 2025 monitoring period: 

◼ Emergency Services Building (Hanlon) 

◼ Rain Gauge – West End Community Centre 

◼ Rain Gauge – Helmar Well 

◼ Guelph Turfgrass 

Overall, the monitoring locations generally exhibited similar month-to-month 

accumulation dates and totals indicating that regional storm events and seasonal 

climate patterns had driven rainfall behaviour across the study area. Across most years, 

rainfall totals had tended to increase through late spring and summer and decrease 

through fall and winter, consistent with expected seasonal precipitation trends. 

Annual totals had varied by location and year. In general, the West End Community 

Centre and Helmar Well gauges had often recorded higher annual totals than the 

Guelph Turfgrass gauge, particularly in 2020–2021. In later years (2023–2025), the 

Turfgrass gauge totals had been more comparable to the other stations (where data 

were available), while the Emergency Services Building gauge had shown greater 

variability due to data gaps in certain periods. 

The comparative plots showed that a small number of high-rainfall months had strongly 

influenced annual totals. For example: 

◼ In 2021, a pronounced peak had occurred in early fall (notably September), 

contributing substantially to that year’s annual totals at multiple stations. 

◼ In 2023, a strong mid-summer peak (July) had been evident, particularly at 

the West End and Helmar Well gauges, which corresponded with the highest 

annual totals observed for those stations during the monitoring period. 

◼ In 2024, another mid-summer peak had been evident, contributing to 

relatively consistent and elevated annual totals across all stations. 
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The dataset had included several periods with missing monthly values (“N/A”). These 

gaps had affected year-to-year comparability for certain stations (e.g., Turfgrass in 

2022; Emergency Services Building in 2023; Helmar Well in late 2020 and parts of 

2021). As a result, unusually low annual totals in those years had been interpreted as 

reflecting incomplete records rather than abnormally dry conditions. 

Based on the comparative summary: 

◼ Rainfall patterns were observed to be broadly consistent across the 

monitoring network, with seasonal behaviour and major storm months and 

events driving variability. 

◼ Differences between gauges were interpreted as reflecting localized rainfall 

variability and/or station-specific influences (e.g., siting and exposure 

conditions, catch efficiency, maintenance/calibration status, and record 

completeness), rather than isolated anomalies, and were therefore 

considered when interpreting spatial patterns and selecting representative 

rainfall inputs for subsequent analyses. 

◼ Annual totals had been most sensitive to extreme rainfall months rather than 

gradual shifts throughout the year, emphasizing the importance of capturing 

complete records during peak storm seasons for long-term comparisons. 
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Table 3: Comparative Summary Table for the Jan 2020 to December 2025 Monitoring Period  

Date 
Emergency Services 

Building (Hanlon) 
Final Rainfall (millimetres) 

Rain Gauge – West End 
Community Centre 

Final Rainfall (millimetres) 

Rain Gauge – 
Helmar Well 
Final Rainfall 
(millimetres) 

Guelph  
Turfgrass 

Final Rainfall 
(millimetres) 

Date 
Emergency Services 

Building (Hanlon) 
Final Rainfall (millimetres) 

Rain Gauge – West End 
Community Centre 

Final Rainfall (millimetres) 

Rain Gauge – 
Helmar Well 
Final Rainfall 
(millimetres) 

Guelph  
Turfgrass 

Final Rainfall 
(millimetres) 

Jan-20 113.6 132.75 166.25 65 Jan-21 22.2 24.75 N/A N/A 

Feb-20 23.4 28.5 39.75 N/A Feb-21 25.8 19.25 N/A N/A 

Mar-20 91.8 71.75 70 18.6 Mar-21 72.2 37.75 N/A 28 

Apr-20 45.8 38.5 40.75 21.2 Apr-21 71.4 65.25 N/A 54.2 

May-20 48.2 65.5 69 42.2 May-21 39.8 26.5 N/A 17.2 

Jun-20 79.6 88 77.75 65.4 Jun-21 161.2 105.5 N/A 88.4 

Jul-20 66.6 85.5 135.75 39 Jul-21 125 106.25 12.5 N/A 

Aug-20 108.6 100.5 113 77.4 Aug-21 29.4 51 40.5 23.2 

Sep-20 56.6 82.75 41.25 54.4 Sep-21 177.2 176 166 148.8 

Oct-20 66.2 62.25 N/A 54.6 Oct-21 92.6 112 133.25 42.2 

Nov-20 99.2 67 N/A 17 Nov-21 33.8 34.5 46.25 7.4 

Dec-20 52 60.75 N/A 8.2 Dec-21 119.6 59.5 66 N/A 

2020 851.6 883.75 753.5 463 2021 970.2 818.25 464.5 409.4 

 

Date 
Emergency Services 

Building (Hanlon)  
Final Rainfall (millimetres) 

Rain Gauge – West End 
Community Centre 

Final Rainfall (millimetres) 

Rain Gauge – Helmar 
Well 

Final Rainfall 
(millimetres) 

Guelph  
Turfgrass 

Final Rainfall 
(millimetres) 

Date 
Emergency Services 

Building (Hanlon)  
Final Rainfall (millimetres) 

Rain Gauge – West End 
Community Centre 

Final Rainfall (millimetres) 

Rain Gauge – 
Helmar Well 
Final Rainfall 
(millimetres) 

Guelph  
Turfgrass 

Final Rainfall 
(millimetres) 

Jan-22 25.2 19.25 25.75 N/A Jan-23 N/A 54.5 72 63 

Feb-22 95 80.5 101.75 N/A Feb-23 N/A 68.75 84.75 73.9 

Mar-22 89 57 61.25 N/A Mar-23 N/A 73.75 98.25 90.2 

Apr-22 58 42.25 50.25 N/A Apr-23 N/A 100.25 100.25 82.2 

May-22 41.2 66 50 N/A May-23 N/A 44.75 54.25 30.8 

Jun-22 47.6 43.75 24.5 N/A Jun-23 N/A 74.5 88.5 81.7 

Jul-22 14 17.75 13.25 N/A Jul-23 N/A 198 178.25 149.7 

Aug-22 40.6 82.75 98.5 N/A Aug-23 N/A 110.25 37.75 81.6 

Sep-22 17.4 48.25 26 N/A Sep-23 N/A 18.75 19.5 17.8 

Oct-22 32.8 54.75 48.25 N/A Oct-23 51.6 49.5 60.5 42.3 

Nov-22 110.4 29.5 38.75 N/A Nov-23 52.2 50 59.25 49.2 

Dec-22 74.6 66.5 76.5 N/A Dec-23 61.8 60 74.25 63.4 

2022 645.8 608.25 614.75 N/A 2023 165.6 903 927.5 825.8 

 

Date 
Emergency Services 

Building (Hanlon)  
Final Rainfall (millimetres) 

Rain Gauge – West End 
Community Centre 

Final Rainfall (millimetres) 

Rain Gauge – 
Helmar Well 
Final Rainfall 
(millimetres) 

Guelph  
Turfgrass 

Final Rainfall 
(millimetres) 

Date 
Emergency Services 

Building (Hanlon)  
Final Rainfall (millimetres) 

Rain Gauge – West End 
Community Centre 

Final Rainfall (millimetres) 

Rain Gauge – 
Helmar Well 
Final Rainfall 
(millimetres) 

Guelph  
Turfgrass 

Final Rainfall 
(millimetres) 

Jan-24 94.8 92 106.5 95.1 Jan-25 13.75 15.75 30 25.1 

Feb-24 19.8 14 19.5 19.7 Feb-25 14 42 60.25 51 

Mar-24 70 61 79 63.7 Mar-25 59.25 60 72.75 64.3 

Apr-24 77 111.75 119.25 102.7 Apr-25 66.5 73 99.75 78.5 

May-24 76.25 91.75 88 78.1 May-25 80 95 92.25 77.7 

Jun-24 98.25 91.75 94 83 Jun-25 121.75 74.25 78.25 62.8 

Jul-24 180 145.75 125.25 166.2 Jul-25 65.5 85.5 69.75 65.5 

Aug-24 99 86.25 53.75 77.9 Aug-25 47.25 53.5 51.75 39.5 

Sep-24 22 26.5 29 23.8 Sep-25 59.25 81.5 63.75 50.4 

Oct-24 31.5 28.25 28.25 25.3 Oct-25 44.5 51.5 54 52.4 

Nov-24 46.25 42 50.25 43.8 Nov-25 50 51.5 53.25 42 

Dec-24 65.75 62.75 77 70.8 Dec-25 78.5 79 99.75 93.6 

2024 880.6 853.75 869.75 850.1 2025 700.25 762.5 825.5 702.8 
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Figure 4.7: Comparative Summary Graphs for the Jan 2020 to December 2025 Monitoring Period 
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Table 4 provides a comparison of the Canadian Climate Normals and monthly 

precipitation data over a thirty-year period. 

Climate Normals are shown for the Guelph Arboretum station for the period of 1971-

2000. More recent data are not available for this station. The second closest station with 

more recent Climate Normals is the Waterloo Wellington Airport, with data for the period 

of 1981-2010. Reported monthly precipitation is similar between the two stations over 

their respective reporting periods.  

Precipitation data from the Hanlon Rain Gauge was first collected in 2016 and the 

continues to be active. The recorded precipitation totals were summarized in the table 

below to illustrate the trends of the Guelph Stormwater Management stations as well. 

The Hanlon Creek rain gauge recorded low rainfall totals in 2024 when compared to the 

Canadian Climate Normals. The total rainfall was approximately 40 millimetres or 5% 

less than the long-term average rainfall of the Canadian Climate Normals. Seven 

months measured precipitation higher than the Canadian monthly Climate Normals. The 

highest total monthly precipitation occurred in June 2025 (122 millimetres) and the 

lowest total precipitation in a month occurred in January 2025 (14 millimetres).  

The Helmar Well rain gauge recorded low rainfall totals in 2025 when compared to the 

Canadian Climate Normals. The total rainfall was approximately 100 millimetres less 

than the long-term average rainfall of the Canadian Climate Normals. Six months 

measured precipitation higher than the Canadian monthly Climate Normals with the 

highest total monthly precipitation occurring in April 2025 (~100 millimetres) and the 

lowest total precipitation in a month occurred in January 2025 (30 millimetres).  

The West End Community Centre rain gauge recorded low rainfall totals in 2024 when 

compared to the Canadian Climate Normals. The total rainfall was approximately 

~160 millimetres less than the long-term average rainfall of the Canadian Climate 

Normals. Two months measured precipitation higher than the Canadian monthly 

Climate Normals. The highest total precipitation in a month occurred in May 2025 

(95 millimetres) and the lowest total precipitation in a month occurred in January 2025 

(16 millimetres).  
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Table 4: Observed Precipitation Trends for 2025 Compared to Canadian Climate Normals (millimetres)  

Station Year Jan Feb Mar April May June July Aug Sept Oct Nov Dec Total 

Canadian Climate Normals - Guelph Arboretum 1971-2000 56.4 50.8 72.1 78.3 79.9 76 88.5 95.9 92.1 69.2 86.3 77.7 923.3 

Canadian Climate Normals - Waterloo Wellington A 1981-2010 65.2 54.9 61 74.5 82.3 82.4 98.6 83.9 87.8 67.4 87.1 71.2 916.5 

Hanlon Creek Rain Gauge  2016 46.6 67.4 124.6 69.2 104.4 31.6 62 137.6 56.8 50.4 63.6 96 910.2 

Hanlon Creek Rain Gauge 2017 126.8 106.8 96.8 145.6 157.2 87.4 43.4 52.2 29.4 89 113.4 61.4 1109 

Hanlon Creek Rain Gauge 2018 93 75.2 37 131 150.4 74.8 48.6 99.4 50 111.2 114.8 17.4 1002.8 

Hanlon Creek Rain Gauge 2019 36.2 147.6 73.4 112 133.6 84.6 37.8 53.2 54.8 153.4 40.4 51.6 978.6 

Hanlon Creek Rain Gauge 2020 113.6 23.4 91.8 45.8 48.2 79.6 66.6 108.6 56.6 66.2 99.2 52 851.6 

Hanlon Creek Rain Gauge 2021 22.2 26.2 71.8 71.4 39.8 161.2 125 29.4 177.2 92.6 33.8 119.6 970.2 

Hanlon Creek Rain Gauge 2022 25.2 95 89 58 41.2 47.6 14 40.6 17.4 32.8 110.4 74.6 645.8 

Hanlon Creek Rain Gauge 2023 N/A N/A N/A N/A N/A N/A N/A N/A N/A 51.6 52.2 61.8 165.6 

Hanlon Creek Rain Gauge 2024 94.8 19.8 70 77 76.25 98.25 180 99 22 31.5 46.25 65.8 880.6 

Hanlon Creek Rain Gauge 2025 13.75 14 59.25 66.5 80 121.75 65.5 47.25 59.25 44.5 50 78.5 700.25 

Helmar Well House 2019 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 31.5 66 97.5 

Helmar Well House 2020 166.3 39.8 70 40.8 69 77.8 135.8 113 41.3 N/A N/A N/A 753.5 

Helmar Well House 2021 N/A N/A N/A N/A N/A N/A 12.5 40.5 166 133.3 46.3 66 464.5 

Helmar Well House 2022 25.75 101.75 61.25 50.25 50 24.5 13.25 98.5 26 48.25 38.75 76.5 614.8 

Helmar Well House 2023 72 84.75 98.25 100.25 54.25 88.5 178.25 37.75 19.5 60.5 59.25 74.3 927.5 

Helmar Well House 2024 106.5 19.5 79 119.25 88 94 125.25 53.75 29 28.25 50.25 77 869.8 

Helmar Well House 2025 30 60.25 72.75 99.75 92.25 78.25 69.75 51.75 63.75 54 53.25 99.75 825.5 

West End Community Centre 2019 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 31 55.3 86.3 

West End Community Centre 2020 132.8 28.5 71.8 38.5 65.5 88 85.5 100.5 82.8 62.3 67 60.8 883.8 

West End Community Centre 2021 24.8 19.3 37.8 65.3 26.5 105.5 106.3 51 176 112 34.5 59.5 818.3 

West End Community Centre 2022 19.25 80.5 57 42.25 66 43.75 17.75 82.75 48.25 54.75 29.5 66.5 608.3 

West End Community Centre 2023 54.5 68.75 73.75 100.25 44.75 74.5 198 110.25 18.75 49.5 50 60 903 

West End Community Centre 2024 92 14 61 111.75 91.75 91.75 145.75 86.25 26.5 28.25 42 62.75 853.8 

West End Community Centre 2025 15.75 42 60 73 95 74.25 85.5 53.5 81.5 51.5 51.5 79 762.5 

Notes: Precipitation data above and below Climate Normals are shown in blue and red, respectively. 

 *Precipitation data gaps for the Elora RCS: Jan 17, Jun 28, Jul 23, Jul 31, Aug 2, Sept 4, Sept 30, Dec 8, Dec 23, Dec 25 – 26, Dec 28 – 29.  

 *Precipitation data gaps for Helmar Well House: January 2019 to November 13, 2019, September 4, 2020 to July 28, 2021, July 28 to August 3, 2022, and November 16-30, 2023.  

 *Precipitation data gaps for West End Community Centre: January 2019 to November 13, 2019, May 1 to 5, 2021, and December 4 to 12, 2024.  

 *Precipitation data gaps for Hanlon Creek Rain Gauge: January 1, 2023 to October 5, 2023, April 12 to 28, 2024, and July 17-18, 2024. *Precipitation data above and below Climate Normals are shown in blue and red, respectively.  
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Reviewing the data obtained for the current reporting period, the following observations 

can be made: 

◼ Precipitation accumulation varies between each rain station due to the 

geographical location and spacing between each gauge. The cumulative 

precipitation received month to month at each site exhibits slight differences 

that can be attributed to isolated rain/snow events, or other variations in local 

microclimate. 

◼ Overall, all three rain stations in the Hanlon Rain Gauge and Guelph 

Stormwater Management programs recorded similar accumulation in 2025. 

The 2025 monitoring season had a drier summer, drier fall, and overall, 

slightly drier year compared to historical long-term averages. 

 

 



City of Guelph 

Guelph Stormwater Management Program 

Annual 2026 Precipitation Monitoring Report – Year 2025 

35 

5. Conclusions and Recommendations  

The precipitation monitoring program, which included the Helmar Well House, West End 

Community Centre, and Hanlon Rain Gauge stations, continued to record year-round 

precipitation data in support of the City of Guelph’s Stormwater Management Program. 

The ongoing use of FlowWorks supported centralized data hosting, QA/QC review, 

alarm notifications, and event-based rainfall analysis.  

Conclusions 

Based on the January to December 2025 monitoring period, the following observations 

were noted: 

The 2025 monitoring season can be characterized as a slightly drier year overall 

compared to long-term averages, with drier summer and fall conditions. All three 

stations recorded comparable annual precipitation totals in 2025. Total annual 

precipitation recorded at each station was: 

◼ Helmar Well House: 825.5 mm 

◼ West End Community Centre: 762.5 mm 

◼ Hanlon Rain Gauge: 700.25 mm 

Routine maintenance and calibration activities were completed during the year to 

support reliable station performance. Station upgrades at the Hanlon Rain Gauge were 

completed, including replacement of the enclosure and reinstallation of components on 

March 6, 2025. A telemetry/SIM reception issue was identified and addressed during 

maintenance, and no data was lost as a result. 

One wet-weather event exceeded a 2-year return period when compared to the City of 

Guelph Intensity-Duration-Frequency (IDF) curve: 

◼ April 2–3, 2025 – maximum return period was approximately a 5-year storm 

event. 

Historical context and interpretation 

A review of data from recent monitoring years indicates that the study area typically 

experiences ~20–30 rain events annually (i.e., events meeting the program threshold), 

ranging from 21 events in 2020, 23 events in 2021, 24 events in 2022, 25 events in 

2023, 27 events in 2024 and 21 events in 2025. Across these years, the majority of 

events were classified as being below the 2-year return period in intensity/duration, 

while the number of events exceeding the 2-year intensity/duration threshold varied by 

year. Five events greater than the 2-yr storm were documented in 2020, seven events 
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were documented in 2021 (including events up to 10–25 years), one event was 

documented in 2022, one event was documented in 2023, four events were 

documented in 2024 (including one event estimated at 25–50 years) and one event 

documented in 2025. 

The 2025 monitoring season (as summarized in Table 2) appears to have been 

dominated by frequent, lower-return-period storms, with the largest event (e.g., April 2–

3, 2025) reported as being approximately equivalent to a 5-year storm. However, it was 

smaller than the largest events observed in recent years (e.g., the 25–50-year event 

recorded in 2024). Events of this magnitude would typically interpreted as “moderate”, 

and could results in nuisance flooding/surcharge of the minor drainage system, as well 

as elevated pond stage, increased conveyance velocities, and increased erosion 

potential in receiving tributaries. 

Historical results suggest that the three rain gauge sites generally experienced a similar 

frequency of significant rainfall events, but the intensity distribution shifted between 

years, consistent with inter-annual variability in local rainfall patterns. Key takeaways 

were summarized as follows: 

◼ Return period event frequency was generally consistent year-to-year. 

◼ 2025 appeared to represent a ‘moderate’ year, with the largest reported event 

being approximately equivalent to a 5-year storm. 

◼ The reported record showing events greater than a 5-year storm each year 

since 2020 suggests an increasing prevalence of relatively wet/high-intensity 

months, but there is not yet sufficient evidence to comment on any sort of 

long-term climate shift. 

◼ Infrequent, high-intensity storms appeared to cluster in certain years, 

reinforcing the value of multi-year monitoring to capture both moderate 

seasons and the less frequent extreme events that often drive the most 

significant hydraulic responses. 

Recommendations 

AECOM recommends the following actions to further improve the precipitation 

monitoring program: 

◼ Continue event-based QA/QC reviews in FlowWorks following significant rain 

events (e.g., events exceeding 12 mm over a 12-hour period) and investigate 

any anomalies identified during intensity and accumulation checks. 

◼ Improve network density and monitoring coverage (where feasible) to reduce 

spatial uncertainty and strengthen City-wide validation of significant events. 
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Integrating additional City-owned rain gauge stations into the same QA/QC 

framework would support improved understanding of rainfall distribution and 

accumulation across Guelph. 

◼ Maintain proactive station upkeep through seasonal site visits 

(spring/summer/fall) to confirm calibration, power supply condition, and 

telemetry performance, and to reduce the likelihood of equipment-related 

service disruptions—particularly where intermittent SIM reception may occur. 

◼ Based on the multi-year assessment of 2- to 5-year (and larger) event 

frequency, the City should consider reviewing and, if warranted, updating the 

local IDF curves to confirm they remained representative of current rainfall 

conditions; however, the available monitoring record had not yet been long 

enough to infer a statistically defensible trend on its own. 
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Calibration Records 



Rain Gauges Maintenance Workbook - City of Guelph

Year 2025
Battery Status Winterization

Cables Tripod Barricade Fence

Date Time
(EST)

Serial
Number

Condition
(Clean/Debris)

Level?
(Yes/No)

Condition (Good/Bad) Recording?
(Yes/No)

Inspect Wires
(Yes/No)

Paint Condition
(Good/Fair/Bad)

Condition (Good/Fair/Bad/NA) Status
(Good/Bad)

Test 1 Test 2 Test 3 Average Results*
(Pass/Fail)

Hanlon RG Emergency EMS building 160 Clair Rd W. March 6, 2025 11:00 553 Clean Yes Good Yes Yes Good Bad Good Yes No Yes N/A 39 40 39 39 Pass

Calibration test went well and the telemtry and communication with FlowWorks . Tested power
receptacle for AC power and power was available. Enclosure mounting brackets are a different
size than the one recently procured. Another visit is required with another set of mounting
brackets.

Helmar Well House Helmar Well House 673 Woodlawn Road East March 6, 2025 9:00 1926 Clean Yes Good Yes Yes Good Good Good Yes No Yes Yes 39 40 39 39 Pass
Calibration test went well and the telemtry and communication with FTS360 and FlowWorks is
working without issue. Tested power receptacle for AC power and power was available.

West End CC West End Community Centre 21 Imperial Road North March 6, 2025 12:00 1925 Clean Yes Good Yes Yes Good NA Good Yes No Yes Yes 38 39 38 39 Pass
Calibration test went well and the telemtry and communication with FTS360 and FlowWorks is
working without issue. Tested power receptacle for AC power and power was available.

Hanlon RG Emergency EMS building 160 Clair Rd W. March 21, 2025 13:00 553 Clean Yes Good Yes Yes Good Bad Good Yes No Yes N/A 40 39 39 39 Pass
Enclosure replaced and components reinstalled inside the enclosure. Old enclosure and
mounting brackets were brought back to the AECOM for storage.

Helmar Well House Helmar Well House 673 Woodlawn Road East June 24, 2025 1926 Clean Yes Good Yes Yes Good Good Good No No Yes Yes 39 39 38 39 Pass
Calibration test passed and all maintenance items were completed. SIM card issues were
corrected and no data lost

West End CC West End Community Centre 21 Imperial Road North June 24, 2025 1925 Clean Yes Good Yes Yes Good Good Good No No Yes N/A 39 39 39 39 Pass Calibration test passed and all maintenance items were completed.

Hanlon RG Emergency EMS building 160 Clair Rd W. June 24, 2025 553 Clean Yes Good Yes Yes Good Good Good No No Yes N/A 38 40 39 39 Pass Calibration test passed and all maintenance items were completed.

Helmar Well House Helmar Well House 673 Woodlawn Road East November 4, 2025 1926 Clean Yes Good Yes Yes Good Good Good No No Yes Yes 38 38 39 38 Pass
Calibration test passed and all maintenance items were completed. SIM card issues were
corrected and no data lost

West End CC West End Community Centre 21 Imperial Road North November 4, 2025 1925 Clean Yes Good Yes Yes Good Good Good No No Yes N/A 39 39 40 39 Pass Calibration test passed and all maintenance items were completed.

Hanlon RG Emergency EMS building 160 Clair Rd W. November 4, 2025 553 Clean Yes Good Yes Yes Good Good Good No No Yes N/A 38 38 39 38 Pass Calibration test passed and all maintenance items were completed.

Note: *Theoretical value is 38 tips under a controlled environment with a + - 2 %  accuracy for 314mL calibration device for Novalynx tipping bucket.
Note: *Theoretical value is 80 tips under a controlled environment with a + - 2 %  accuracy for 653mL calibration device for Novalynx tipping bucket.

Tipping Bucket Data Logger Replacement of
Dessicant (Yes/No)

Solar Collector
Repositioned

(Yes/No)
Cleaned TB Parts (Yes/No)

Plug Power Cord
(Only 4-season)

(Yes/No/NA)

Maintenance Calibration Results
Field CommentsLocation Location Details

Date/Time of the
Maintenance Visit

Equipment Condition Upon Arrival

2026-02-09 1



Prepared for: February 9, 2026
City of Guelph

Prepared by:
AECOM Canada Limited
105 Commerce Valley Drive West
Markham, ON L3T 7W3

Tipping Bucket Calibration Report



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 1925

Site West End CC
Date October 8, 2019
Reason for Calibration Installation
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 38 Mean Pass or Fail
2 38 38 Pass
3 39

Notes:
Installation was completed for the West End Community Centre. Only the tipping bucket was installed.

Site West End CC
Date November 13, 2019
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 39 Mean Pass or Fail
2 40 39 Pass
3 38

Notes:
Installation of the datalogger for the West End Community Centre was completed.

Site West End CC
Date September 18, 2020
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 39 Mean Pass or Fail
2 40 39 Pass
3 38

Notes:

Site West End CC
Date May 6, 2021
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 38 Mean Pass or Fail
2 39 38 Pass
3 38

Notes:
Datalogger stopped working from April 30 to May 6.



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 1925

Site West End CC
Date September 28, 2021
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 39 Mean Pass or Fail
2 40 39 Pass
3 39

Notes:

Site West End CC
Date November 23, 2021
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 39 Mean Pass or Fail
2 40 39 Pass
3 39

Notes:
Heater component is working well and tipping bucket is calibrated.

Site West End CC
Date March 16, 2022
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 40 Mean Pass or Fail
2 39 40 Pass
3 40

Notes:

Site West End CC
Date August 3, 2022
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 40 Mean Pass or Fail
2 39 40 Pass
3 40

Notes:



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 1925

Site West End CC
Date November 30, 2022
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 39 Mean Pass or Fail
2 38 38 Pass
3 38

Notes:
Heater component is working well and tipping bucket is calibrated.

Site West End CC
Date March 31, 2023
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 40 Mean Pass or Fail
2 39 40 Pass
3 40

Notes:
Heater component is working well and tipping bucket is calibrated.

Site West End CC
Date July 31, 2023
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 39 Mean Pass or Fail
2 40 40 Pass
3 40

Notes:

Site West End CC
Date October 5, 2023
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 38 Mean Pass or Fail
2 40 39 Pass
3 38

Notes:



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 1925

Site West End CC
Date December 6, 2023
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 38 Mean Pass or Fail
2 40 39 Pass
3 38

Notes:
Heater component is working well and tipping bucket is calibrated.

Site West End CC
Date April 26, 2024
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 40 Mean Pass or Fail
2 39 39 Pass
3 39

Notes:
Heater component is working well and tipping bucket is calibrated.

Site West End CC
Date September 20, 2024
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 38 Mean Pass or Fail
2 40 39 Pass
3 39

Notes:

Site West End CC
Date December 12, 2024
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 38 Mean Pass or Fail
2 38 38 Pass
3

Notes:
Reset datalogger and attempted to collect missing data. No data available from Dec 4 to 12.
Extreme cold weather and wind chill made calibration difficult. Calibration test passed.
Tested power receptacle for AC power and power was available.



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 1925

Site West End CC
Date March 24 2026
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 39 Mean Pass or Fail
2 39 39 Pass
3 39

Notes:
Heater component is working well and tipping bucket is calibrated.

Site West End CC
Date June 24, 2026
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 39 Mean Pass or Fail
2 39 39 Pass
3 39

Notes:

Site West End CC
Date November 4, 2026
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1925 1 39 Mean Pass or Fail
2 39 39 Pass
3 40

Notes:
Heater component is working well and tipping bucket is calibrated.



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 1926

Site Helmar Well House

Date October 8, 2019
Reason for Calibration Installation
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 37 Mean Pass or Fail
2 38 38 Pass
3 38

Notes:
Installation was completed for the Helmar Well House. Only the tipping bucket was installed.

Site Helmar Well House

Date November 5, 2019
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 38 Mean Pass or Fail
2 39 38 Pass
3 38

Notes:
Installation of the datalogger for the Helmar Well House was completed.

Site Helmar Well House

Date September 18, 2020
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 38 Mean Pass or Fail
2 40 39 Pass
3 39

Notes:
Datalogger, enclosure, and solar panel were stolen from station.



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 1926

Site Helmar Well House

Date July 28, 2021
Reason for Calibration Reinstallation
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 39 Mean Pass or Fail
2 39 39 Pass
3 40

Notes:
Reinstallation of the datalogger for the Helmar Well House was completed.

Site Helmar Well House

Date September 28, 2021
Reason for Calibration Service
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 38 Mean Pass or Fail
2 40 39 Pass
3 40

Notes:
Telemetry issue due to power loss at Helmar Well House.

Site Helmar Well House

Date November 23, 2021
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 38 Mean Pass or Fail
2 39 39 Pass
3 39

Notes:
Heater component is working well and tipping bucket is calibrated.

Site Helmar Well House

Date March 16, 2022
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 39 Mean Pass or Fail
2 40 40 Pass
3 40

Notes:



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 1926

Site Helmar Well House

Date August 3, 2022
Reason for Calibration Service
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 39 Mean Pass or Fail
2 40 40 Pass
3 40

Notes:
Telemetry issue due to power loss at Helmar Well House. No data from July 28 to Aug 3.

Site Helmar Well House

Date November 30, 2022
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 40 Mean Pass or Fail
2 39 39 Pass
3 39

Notes:
Heater component was plugged in and it was working well and tipping bucket was calibrated.
Bad data from Nov 16 to Nov 30 due to inactive heating components.

Site Helmar Well House
Date March 31, 2023
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 39 Mean Pass or Fail
2 40 40 Pass
3 40

Notes:
Heater component is working well and tipping bucket is calibrated.



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 1926

Site Helmar Well House
Date July 31, 2023
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 38 Mean Pass or Fail
2 39 39 Pass
3 39

Notes:

Site Helmar Well House
Date October 5, 2023
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 38 Mean Pass or Fail
2 40 39 Pass
3 39

Notes:

Site Helmar Well House
Date December 6, 2023
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 38 Mean Pass or Fail
2 40 39 Pass
3 39

Notes:
Heater component is working well and tipping bucket is calibrated.



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 1926

Site Helmar Well House
Date April 26, 2024
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 39 Mean Pass or Fail
2 40 40 Pass
3 40

Notes:
Heater component is working well and tipping bucket is calibrated.

Site Helmar Well House
Date September 20, 2024
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 38 Mean Pass or Fail
2 39 39 Pass
3 39

Notes:
Heater component is working well and tipping bucket is calibrated.

Site Helmar Well House
Date March 24, 2025
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 40 Mean Pass or Fail
2 39 39 Pass
3 39

Notes:
Heater component is working well and tipping bucket is calibrated.

Site Helmar Well House
Date June 24, 2026
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 39 Mean Pass or Fail
2 39 39 Pass
3 38

Notes:



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 1926

Site Helmar Well House
Date November 4, 2026
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

1926 1 38 Mean Pass or Fail
2 38 38 Pass
3 39

Notes:
Heater component is working well and tipping bucket is calibrated.



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 553

Site Hanlon RG
Date April 26, 2024
Reason for Calibration Installation
Serial Number of Tipping Bucket Test No. Number of Tips

553 1 39 Mean Pass or Fail
2 40 39 Pass
3 39

Notes:
New Novalynx tipping bucket installation was completed for Hanlon RG.

Site Hanlon RG

Date September 20, 2024
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

553 1 38 Mean Pass or Fail
2 40 39 Pass
3 38

Notes:
New galvinazed steel fence was seen surrounding the rain gauge station.
Calibration test went well and telemetry operational.

Site Hanlon RG

Date October 9, 2024
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

553 1 39 Mean Pass or Fail
2 39 39 Pass
3 39

Notes:
Underground utilities work completed. Heated tipping bucket was plugged in and tested for operation.
The gasket sealing the enclosure is broken and there are signs of water settling in the enclosure.
Telemtry and communication with ADS RainAlert III logger and FlowWorks is working without issue.
Datalogger enclosure in poor shape due to the age of the equipment.



Tipping Bucket Calibration Record

Tipping Bucket  Model: Novalynx 260-2500
Heated? Yes
Asset ID: 553

Site Hanlon RG
Date March 24, 2025
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

553 1 40 Mean Pass or Fail
2 39 39 Pass
3 39

Notes:
Heater component is working well and tipping bucket is calibrated.

Site Hanlon RG
Date June 24, 2026
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

553 1 38 Mean Pass or Fail
2 40 39 Pass
3 39

Notes:

Site Hanlon RG
Date November 4, 2026
Reason for Calibration Scheduled Maintenance
Serial Number of Tipping Bucket Test No. Number of Tips

553 1 38 Mean Pass or Fail
2 38 38 Pass
3 39

Notes:
Heater component is working well and tipping bucket is calibrated.
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Tabulated Rainfall Data 
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Appendix B.  Tabulated Rainfall Data 

Please see CSV file. 



 

 

Appendix C 

Monthly Rainfall Summary Report 
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Appendix D 

Maximum Rainfall Intensity Report 
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