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INFLOW AND INFILTRATION – INCREASING SYSTEM 
KNOWLEDGE THROUGH FLOW MONITORING 

Abstract: 
The Region’s of Peel, York, and Niagara have undertaken flow monitoring to assess 
extraneous inflow and infiltration in their sanitary systems.  Flow monitoring of a utility’s 
system does not reduce inflow and infiltration, but does provide the technical framework 
upon which a successful Regional Inflow and Infiltration Control Program will be built. 
 
Additional information regarding inflow and infiltration management and the OMBI 
Water and Wastewater Expert Panel 2007 Business question for which this report has 
been written can be found in the Project Approach and General Inflow and Infiltration 
Management Practices documents. 
�
Practice Identification: Water and Wastewater 
 
Case Study Municipality: 

·  Region of Peel, Region of York, Region of Niagara 
 
Municipal Profile: 
 
Municipality Region of Peel1 
Population 1,275,704 

Water  Distr ibution 
3,868 km of watermains with 274,652 service 
connections, 13 pump stations – South Peel 

Wastewater  Collection 
3,202 km of sanitary sewers, with a total of 269,056 sewer 
service connections, and 40 pump stations 

                                                 
1 Municipal Profile is based on 2006 Data 
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Water  Treatment Plant Population Served Average Day Demand (ADD)  

Lakeview 756,727 343 ML/day from Lake Ontario  
Lorne Park 504,085 178 ML/day from Lake Ontario  
The Wells 15,492 4.93 ML/day 
Wastewater  Treatment 
Plants 

Population Served Annual Average Flow (AAF) 

Clarkson  390,875 153 ML/day 
Lakeview 793,595 349 ML/d 
 
Municipality Region of York2 
Population 893,634 
Water  Distr ibution 258 km of transmission system with, and 20 pump stations 
Wastewater  Collection 224 km of trunk sewers, and 19 pump stations 

Water  Treatment Plants Population Served Average Day Demand (ADD)  

Keswick 27,000 7.30 ML/day from Lake Simcoe  
Georgina 32,900 (population 

of Sutton and 
Keswick) 

7.30 ML/day from Lake Simcoe  

Wells 160.223 54.11 ML/day 
Wastewater  Treatment 
Plants 

Population Served Annual Average Flow (AAF) 

Mount Albert 3293 0.81 ML/day 
Keswick 28,700 9.59 ML/day 
Kleinberg 2,600 1.067 ML/day 
Sutton 4,100 2.17 ML/day 
Schomberg 1,700 0.67 ML/day 
Holland Landing 4,200 1.46 ML/day 
 
Municipality Region of Niagara3 
Population 435,125 
Water  Distr ibution 310 km of transmission system with 15 pump stations 
Wastewater  Collection 260 km of trunk sewers, with 116 pump stations 

Water  Treatment Plants Population Served Average Day Demand (ML/day) 

Decew 166,557 71.2 
Grimsby 54,177 13.3 ML/day 
Niagara Falls 78,000 46.2 ML/day 
Port Colborne 15,092 10.1 ML/day 
Rosehill 27,000 13.8 ML/day 
Welland 50,587 27.1 ML/day 

                                                 
2 Municipal Profile is 2006 Data 
3 Municipal Profile is based on 2006 Data 
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Wastewater  Treatment 
Plants 

Population Served Annual Average Flow (AAF) 

Baker Road 30,097 22.57 ML/day 
Port Dalhousie 78,983 40.39 ML/day 
Port Weller 86,643 40.45 ML/day 
Niagara Falls 76,042 50.16 ML/day 
Queenston 1,017 0.29 ML/day 
Anger Avenue 16,279 15 ML/day 
Crystal Beach 4,886 5.77 ML/day 
Stevensville/Douglastown  5,249 1.09 ML/day 
Port Colborne 13,510 13.58 ML/day 
Welland 49,886 45.62 ML/day 
Niagara 2,998 4.8 ML/day 
 
Key Words: 

·  Inflow and Infiltration, Basement Flooding, Surcharging, Capacity, Flow 
Monitoring, Hydraulic Model 

 
Related National Benchmarking Goal(s): 

·  Operate a Reliable and Sustainable Sewerage and Drainage Infrastructure 
·  Sufficient Sewerage & Drainage Infrastructure 
·  Environmental Protection 
·  Customer Satisfaction 

 
Related Per formance Measures: 
Flow monitoring does not directly impact the performance of a sanitary system, however, 
it does help identify the extent of inflow and infiltration in a sanitary system, and assist in 
determining the best approach to reduce inflow and infiltration.  By conducting flow 
monitoring, municipalities are able to first understand and identify the underlying factors 
that lead to inflow and infiltration in their system, and implement practices, and make 
improvements that will ultimately affect their performance for the following performance 
measures: 

·  Operating Cost ($000’s) / Megalitre Treated  
·  Megalitres of Wastewater Treated per 100,000 population 
·  Percentage of Wastewater Estimated to have Bypassed Treatment. 
·  Operating Cost of Collection per KM of Pipe 
·  Annual Number of Wastewater Main Backups per 100 KM of Wastewater main 
·  Average Day Utilization of Individual Wastewater Treatment Plants 
·  Peak Utilization Rate of Individual Wastewater Treatment Plants 
·  # of Reported Overflows due to Capacity / 100 km length 
·  # of Connections with Sanitary Flooding / 1,000 Service Connections 

 
Related InfraGuide Best Practices: 

·  Infiltration / Inflow Control / Reduction for Wastewater Collection Systems 
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Descr iption of Case Study 
 
A. Region of Peel 
 
The Region of Peel is currently revisiting their inflow and infiltration strategy, which 
includes the use of real-time flow monitoring strategically placed throughout the 
Region’s sanitary trunk system and local sanitary sewer mains.  In the 1990’s, the Region 
had developed a ten year inflow and infiltration strategic plan.  The strategy involved a 
“plan, do, check”  approach, defining hotspots in the system that had greater than ten 
times the design flow in conjunction with other high priority areas in the first year.  
Smoke and dye testing for problem isolation was conducted in the second year, capital 
improvements were performed in the third year, and flow monitoring was again 
performed to test improvements in the fourth year.  The existing inflow and infiltration 
strategy is currently being reviewed as there has been significant growth in the Region.   
 
As part of the current initiative, real time flow monitors equipped with alarms have been 
strategically installed through sanitary sewer trunk lines and local sanitary sewer mains to 
support three components of the Region’s inflow and infiltration strategy: 
 

1. Identification and quantification of areas in the system that are significantly 
impacted by inflow and infiltration 

2. Generation of additional flow data for Peel’s sanitary sewer model 
3. Augmentation of Peel’s operations “ flood patrols”  in areas with a history of 

basement flooding during rainstorms 
 
Twenty six alarmed real-time flow monitors, two real time rain gauges, and twelve other 
rain gauges (where data is collected monthly), have been installed on sanitary sewer trunk 
lines and local sanitary sewer mains.  At each flow monitoring site, data from two depth 
sensors and one velocity sensor is recorded every five minutes by a monitoring unit and 
transmitted through wireless technology every thirty to sixty minutes.  Data up to the 
previous half hour can be viewed via the internet.  The flow monitoring data not only aids 
in identifying and quantifying areas most impacted by inflow and infiltration, but also 
supports the Region’s sanitary system hydraulic model by producing actual system flow 
rates. 
 
Below are the data displays that Peel Operations staff utilizes to check flood-prone areas 
during rain events.  Data is also available in spreadsheet form, showing all recorded data 
every five minutes. 
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Figure 1 - Real-Time Flow Monitor  Sensors and Rain Gauges Data Collected over  
Nine Days 

 
 

·  The RED LINE indicates the size of the pipe = 825mm diameter  
·  The BLACK LINE indicates the water depth in the pipe (note that full pipe was 

exceeded on the afternoon of Dec 1)  
·  The BLUE AREA indicates rain intensity (scale starts at top and extends 

downward)  
·  Normal diurnal pattern is evident Nov 27 to Nov 30  
·  Sewer surcharging in response to a rainstorm occurred at mid-day on Dec 1  
·  Significant inflow & infiltration are evident from Dec 1 to approximately Dec 5  
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Figure 2 - Real-Time Flow Monitor  Sensors and Rain Gauges Data Collected over  
Thir ty Hours 
 

 
·  The PINK LINE indicates the water velocity which, as is typical, decreases 

significantly at the time of surcharge  
·  The BROWN DOTS at the top and bottom horizontal axis indicate the critical 

alarm status (0 = off; 1 = on)  
·  The 75% warning alarm occurred at approximately 10:00  
·  the full pipe critical alarm occurred at 11:45  
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The Figures below show an analysis of results from a different sample of flow monitoring 
data and the rain-derived inflow and infiltration (RDII) computed.  These charts help 
illustrate, 

1. the useful representation of data that real-time electronic flow monitoring 
provides and  

2. the added value of the computational tool that quantifies RDII volumes. 
 
Figure 3 – Wet and Dry Weather  Flow Summary 

 
 

·  The BLUE AREA indicates rain intensity in millimetres per hour (right axis: 0 at 
top of graph, 12.2 at base) 

·  The TEAL-BLUE AREA (left axis) indicates the dry weather flow (DWF) in 
litres per second which was previously established and based upon a very dry 
stretch of weather  

·  The DARK BLUE AREA indicates the wet weather flow (WWF) in litres per 
second 
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Figure 4 – Wet and Dry Weather  Flow Summary 
 

 
·  Again the BLUE AREA indicates rain intensity in millimetres per hour (left axis) 
·  The rain derived inflow / infiltration (RDII) is the difference between wet weather 

flow (WWF) and dry weather flow (DWF) conditions.  The DARK BLACK 
LINE shows the (RDII) in litres per second (right axis). 

·  The volumes of DWF, WWF & RDII are shown for the period of the chart  
 
Maps illustrating some of the flow monitoring locations have been included at the end of 
this document.  Circles represent sewer trunk line sites; squares represent sewer main 
“hot-spots”  in areas of known basement flooding; diamonds represent rain gauge sites. 
 

·  Map 1 – Mississauga West 
·  Map 2 – Mississauga East  
·  Map 3 – Brampton  
·  Map 4 – Caledon, Bolton & Northeast Brampton  

 
Peel Region’s existing sanitary sewer system model is currently utilized for design 
analysis, with the flow monitoring data, the model is being upgraded and calibrated into a 
dynamic hydraulic model that will support inflow and infiltration and storm response 
analysis.  Alarmed real-time flow monitoring tools include rain-derived inflow and 
infiltration (RDII) analysis.  Dry Weather flow is used to establish baseline flow and 
baseline infiltration.  Wet Weather flow can then be analyzed to quantify RDII. 
 
The Region utilizes depth velocity flow monitors with a real-time alarming capability for 
their inflow and infiltration study.  With a history of basement flooding in some areas of 
the Region, the ‘alarming’  feature is supporting the Region’s efforts to eliminate 
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occurrences of basement flooding.  A ‘sewer alarm’  phone was set up at the 24/7 
customer call center and an alarm response protocol was established.  Alarm notifications 
are received by phone and by email at the customer call centre when monitored sewer 
pipe depths reach 75% capacity and again at 100% capacity.  The notifications are then 
received by various operations personnel who coordinate a response.  Alarms are 
transmitted immediately from the monitor units as they are triggered by electronic float 
mechanisms.  Through the internet, real time data recorded from the alarmed real-time 
flow monitors can be accessed and reviewed by staff.  This alarming feature has 
alleviated staff storm response requirements.  Prior to the alarm system, staff would 
automatically patrol areas with a history of basement flooding to inspect levels in the 
manholes to prevent basement flooding during precipitation events.  Flow monitors with 
alarms allow the Region to electronically observe pipe depths during storm events in 
areas of the system that have flow monitors installed.  
 
Initially, there were some performance issues with the flow monitors and alarms.  The 
alarm system has not been completely reliable as there are issues with data gaps, 
calibration of the monitors and false alarms.  Over the first six months, flow monitor/rain 
gauge connectivity and data reliability problems were fairly frequent.  False or failed 
alarms were also problematic.  These issues have largely been rectified, although data 
gaps still occur from time to time due to poor connectivity or fouled velocity sensors.   

·  Data gaps coinciding with some storm events defeat the purpose of both Rain-
Derived Inflow and infiltration (RDII) analysis and in-office flood patrol 

·  The reliability and usefulness of some data remains suspect, particularly now that 
RDII is starting to be quantified.  For example, baseline flow can vary 
significantly over the course of time, possibly due to the resetting of depth and 
velocity sensors during monthly calibrations or changes in sewer condition such 
as a build up in the system or fouled sensors.   

 
While the Region works to improve the accuracy and reliability of the alarming flow 
monitors, they have used these monitors to augment the Region’s Operations “ flood 
patrol” .  With this approach, when the arrival or continuation of a storm occurs, the 
current sewer depth and flow is checked over the internet by support staff and/or 
Operations forepersons directly from an office or home computer.  This usually negates 
the need to send out Operations patrol staff as the chance of sewer surcharging is 
evaluated and usually ruled out. 
 
Peel has already seen some benefits relating to the ‘alarming’  capability of the flow 
monitors.  These benefits were realized during an extremely dry summer month, when a 
sewer alarm was set off.  While the sewer alarm was set off, in-office checking of the 
flow monitoring data had also indicated a possible sewer surcharge.  Upon manhole 
investigation at the alarm site, the surcharge was confirmed.  A collection of sticks and 
debris had impeded flow at the alarmed manhole and several nearby manholes.  The 
debris was immediately cleared; depth and flow returned to normal.  The basement 
flooding that likely would have occurred in short order was thereby averted. 
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The same site alarmed a few days later, again in very dry weather conditions.  A small 
amount of sticks and debris were present, but the major culprit was a 5 ft length of 4”  
Acrylonitrile-butadiene-styrene (ABS) pipe that was lodged between the manhole and the 
sewer pipe.  It is believed this plastic pipe was left behind from an old flow monitor 
device and had broken free of its mooring from an upstream manhole.  Again, an episode 
of basement flooding may likely have been averted. 
 
B. Region of York 
 
The Region of York is a two-tier government structure made up of nine municipalities.  
The Region provides wastewater treatment to the local municipalities and operates and 
maintains the large trunk sewers.  Unlike the Region of Peel however, the local 
municipalities within York operate and maintain their own local collection systems.  The 
Regional inflow and infiltration program is a cooperative effort between the Region and 
the nine local municipalities with a desire to develop a long-term approach to control 
extraneous inflow and infiltration within the local and regional system.  York has 
committed to the development of best management inflow and infiltration reduction 
through numerous flow monitoring projects and has demonstrated stewardship and 
leadership with local and neighboring GTA municipalities.  The Region spends a 
significant amount of time communicating with local municipalities to understand their 
situation, the work they have been doing to reduce inflow and infiltration and to 
determine what will work best for their specific situation.  The Region has also hosted a 
workshop with other local municipalities to better understand successful strategies and 
mitigation measures, and in general, to share ideas for addressing inflow and infiltration. 
 
There have been two catalysts for the Region’s I/I programs and studies: exceedance of 
system and plant capacities leading to sewer overflow and basement flooding 
occurrences.  The Region’s first study, as part of its master planning, recognized the issue 
at a high level and a further study was implemented in the early 2000s.  The local 
municipalities have been supportive of the inflow and infiltration studies and 
recommendations, and have implemented mitigation measures when possible.  Issues 
remain with the resources required (finances and staff) to follow through with many of 
the recommendations.  Committed to minimizing the amount of inflow and infiltration 
within the wastewater conveyance system, to prevent resulting overflows and flooding, 
the Region has financially supported these studies which address both Regional and 
Local Municipalities’  needs.   
 
Flow monitoring is project specific but the Region does have 12 permanent magmeters 
and flumes in both the trunk sewers and the local systems.  There are 5 all weather rain 
gauges installed year round, in addition to seasonal flow monitoring and some 
contracting of rain gauge installation.  The Region’s sanitary model is calibrated to 
predict the impact of inflow and infiltration in the system due to precipitation events.   
 
The Region is currently embarking on a new inflow and infiltration study.  They are 
focused on assisting all nine municipalities to reduce inflow and infiltration and minimize 
the related impacts that it has to customers and the environment. These efforts in turn will 
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minimize the impact on the Region who down stream of the local collection system is 
responsible for the ultimate conveyance to treatment facilities and the treatment of the 
excess flow.   
 
The new study, funded by the Region, will employ a holistic approach to address inflow 
and infiltration and will include the identification of areas of inflow and infiltration, 
remediation works, and monitoring of results over a five year period.  The project will 
also examine methodologies and practices in place in other municipalities.  After the 5 
year program is completed, a cost sharing strategy will be established with each of the 
local municipalities to ensure the greatest long term success.  The desired outcomes will 
address capacity issues and basement flooding, and eliminate problems in local 
municipalities, in addition to providing an increased understanding of the entire system 
 
C. Region of Niagara 
 
The Region of Niagara has a similar structure to York.  The Region is responsible for 
providing wastewater treatment and operation and maintenance of the trunk system while 
the local municipalities operate and maintain the local collection systems.  The 
relationship between the Region and the local municipalities has been getting stronger 
and they have been engaging in a number of joint efforts including cost sharing efforts 
for combined sewage overflow (CSO) studies and infrastructure.   
 
A Combined Sewer Overflow (CSO) policy was established in June 2007.  The policy is 
intended to facilitate accelerated implementation of CSO control measures in a timely 
fashion across Niagara Region.  It recognizes the joint responsibility and shared role of 
the Area Municipalities and the Region of Niagara in the reduction and minimization of 
CSOs across the Region.  The policy identifies that the Region shall contribute 50% of 
the cost for joint CSO studies and flow monitoring programs lead by either the Area 
Municipality or the Region.  The policy also identifies that the Region shall contribute 
50% of the cost of establishing new CSO control facility and measures in Area Municipal 
systems provided that a number of criteria are met.  
 
Over the next 15 years Niagara is committed to providing an annual contribution of 
$6,000,000 of capital funds (under annual review by council) to partnering Area 
Municipalities to support CSO management initiatives.  These initiatives can include 
CSO tank installations, CSO studies (including flow monitoring), source control, etc.  
Applications for funding are received by the Region from Area Municipalities.  Presently, 
the City of St. Catharines and the City of Thorold are to receive funding in 2008 for CSO 
management activities and applications from the other municipalities are being reviewed 
for subsequent funding.  
 
For the Region, the most important aspect of inflow and infiltration initiatives is to gain 
the trust, free sharing of information and understanding of the local municipalities.  As 
such, the Region has offered to contribute funds for hydraulic models for interested 
municipalities, included municipalities in the master servicing plan, participated in 
various cost sharing initiatives, and has made joint efforts on pollution control planning.   
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Flow monitoring, including a permanent crew, has been conducted throughout the years 
and began in the Region in 1987.  The Region’s flow monitoring team is responsible for 
rain gauges (19 real time sites), flow monitoring and pump station performance testing in 
the Region, on occasion flow monitors in local municipalities, and also supports the local 
municipality’s related efforts (training and trouble shooting).  The catalyst for 
implementing inflow and infiltration reduction strategies for the Region of Niagara and 
the local municipalities has been the occurrences of combined sewer overflows, basement 
flooding, and pumping station capacity (eliminating bypasses).   
 
In June 1996, two large storm events occurred in St. Catharines where over 100 
basements were flooded.  Following these events, permanent flow meters were installed 
in St. Catharines and Thorold.  St Catharines also participated in construction of 
permanent flow monitors in their local system.   
 
With maturing technology the permanent flow monitoring program now utilizes non-
intrusive open channel velocity/area type flow meters that consist of a radar-based 
velocity measurement system and an ultrasonic-based pulse echo depth measurement 
system.  The flow meters combine the velocity and depth information with site specific 
data (pipe size, pipe shape, velocity profile), and provides the Region with accurate, 
reliable flow data under a wide range of flow velocities and depths.   
 
Flow data from the various meters can be shared between the Region and the 
municipalities as needed.  The Region has also budgeted for an expansion of eleven 
permanent meters which will be installed in Niagara Falls, Welland and Fort Erie in 
2008.  Radio frequency (RF) communication is being trialed with the Regional 
permanent flow monitoring network; monitors were previously integrated with SCADA 
via land lines (on going cost).  The monitors are utilized to track trends, identify capacity, 
and support the hydraulic models.  Temporary monitors are deployed to areas to trouble 
shoot issues and support the hydraulic model.   
 
The Region’s Pollution Control Plan Study is addressing the condition and hydraulic 
capacities of the pump stations by deploying temporary monitoring in trunk and local 
systems, reviewing CSO options and sewer separation options, as well as cost sharing 
details of CSOs.  The issue of inflow and infiltration is forefront in the Region and the 
Region has made strides towards maintaining strong and active roles with the local 
municipalities to tackle this issue.  
 
Benefits 
For Peel, York, and Niagara, flow monitoring is helping each of the Regions to better 
understand their systems, identifying areas that are receiving large volumes of inflow and 
infiltration.  While the Region of Peel is still in the process of completing their inflow 
and infiltration study and calibrating their dynamic sewer model, they have already seen 
benefits relating to the ‘alarming’  capability of the flow monitors, and likely on occasion, 
avoided basement flooding.  For the Region of York and the Region of Niagara joint 
efforts between the Region and the local municipalities creates a seamless approach to 
customer service to address the issue of inflow and infiltration.   
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Efficiency 
Flow monitoring has provided Peel, York, and Niagara the ability to identify inflow and 
infiltration areas, support mitigation measures to reduce inflow and infiltration, illustrate 
the outcomes of mitigation measures, and support hydraulic modeling efforts.  In 
addition, in all cases, flow monitoring has elevated knowledge of how the system is 
operating and responding to precipitation events. 
 
Effectiveness 
Areas in the system that experience significant impacts due to inflow and infiltration can 
be identified so that measures can be taken to reduce impacts such as basement flooding, 
address capacity constraints, sewer surcharging and overflows, and excessive water being 
unnecessarily treated at wastewater treatment facilities.  Furthermore, flow monitoring 
provides near real time performance of sewer systems and contributes to providing 
current data for sewer models.  One of the long term benefits is that flow monitoring 
contributes valid and defensible information for supporting Capital Works  Plans and 
associated 10 Capital Works Forecasts. 
 
Community or  Environmental Outcomes 
Flow monitoring is being utilized by municipalities to identify and better understand the 
severity of the impacts inflow and infiltration is having on the operation of sanitary 
systems, impacts on customers in terms of flooding, and to the environment in terms of 
overflows and risk to health.  The information gathered through flow monitoring 
quantifies the impacts of inflow and infiltration which helps to prioritize remedial work 
when it is required and track the results system improvements have on reducing inflow 
and infiltration. 
 
Specifically in the case of Peel, the use of real time flow monitors helps to prevent 
potential basement flooding and creates good will within community.  The Region is 
actively monitoring flow levels in the sanitary sewer system to prevent basement flooding 
while formally undergoing an inflow and infiltration study to reduce the impacts of 
inflow and infiltration. 
 
Statutory Requirements 
None 
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Replication of the Case Study 
Flow monitoring is a practice that can be adopted by municipalities that experience 
significant inflow and infiltration to identify and isolate the areas that have the highest 
volume of inflow and infiltration. This information is used to prevent significant 
disturbances such as basement flooding, sewer surcharging and overflows.   
 
Supporting Documentation 
InfraGuide has produced a best practice for Inflow and Infiltration that identifies 
monitoring inflow and infiltration through flow monitoring as a major component of an 
overall inflow and infiltration control and reduction program.  More information on 
InfraGuides best practice can be found on the InfraGuide website.  
 
Other  OMBI Members that have implemented this practice: 
Other OMBI municipalities that have conducted varying degrees of flow monitoring 
within their sanitary collection systems include the Cities of Thunder Bay, Toronto, and 
Hamilton, the District of Muskoka, and the Regions of Durham, Halton, and Waterloo.   
 
Next Steps: 
As previously mentioned above, flow monitoring of a utility’s system will not reduce 
inflow and infiltration, but it does help to provide the technical framework upon which a 
successful Regional I/I Control Program will be built.  Performance improvements will 
only occur when actions are taken to reduce inflow and infiltration. 
Following flow monitoring, remedial actions include: 

·  Manhole inspection and sealing 
·  Flushing the system  
·  Locating stormwater cross connections 
·  Benching to improve hydraulics 
·  CCTV, Smoke and Dye Testing 
·  Rehabilitation or replacement of pipes 
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Contacts 
 
Rick Stroud 
Manager, Systems Operations 
Region of Peel 
(905) 791-7800 
RickNelson.Stroud@peelregion.ca 
 
Gerry Gorman 
Technical Analyst  
Region of Peel 
(905) 791-7800 
gerry.gorman@peelregion.ca 
 
Tracey McLean  
Program Manager, Modeling & Assessment  
York Region  
905-895-1200 
Tracey.McLean@york.ca 
 
Chris Gatchene 
Environmental Technologist 
Regional Municipality of Niagara 
(905) 685-4225  
chris.gatchene@regional.niagara.on.ca
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Map 1 – Mississauga West 
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Map 2 – Mississauga East  

 

� � � �� � �

Sewer trunk line sites

Sewer main “ hot-spots”
in areas of known basement
flooding

Contract rain gauge sites

Sewer trunk line sites

Sewer main “ hot-spots”
in areas of known basement
flooding

Contract rain gauge sites



 

 
 

 

18 

Map 3 – Brampton  
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Map 4 – Caledon, Bolton &  Northeast Brampton 
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