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Upon doing a simple word search, the words “inspect”, and “monitor” come up over 35 times

combined in the sanitary CLI-ECA template document, highlighting the importance of these two

activities. Regular inspection of sanitary assets enables municipalities to perform condition

assessments – a systematic approach that can flag areas of minor or major concern and allows

for prioritization of remedial works. This systematic approach also enables the municipality to

assess the performance of sanitary assets against their original design and prescribed level of

service. Sanitary system monitoring is vital to assess system capacity, both under existing and

future scenarios that are influenced by population growth and climate change. This

information can be used to prioritize potential increased inspection and maintenance needs, or

capital investment needs caused by system constraints. This also can create the potential to

improve collection performance in the catchment area thereby increasing service capacity

within the existing infrastructure.

When monitoring sanitary assets, municipalities must consider several factors such as

frequency and protocols for inspection, analysis and recording requirements, monitoring

seasonal changes in sanitary flows, and analyzing the impact of significant storm events on the

system.

Insight 1 I Inspection and Monitoring are Key to Asset 

Operation and Maintenance

The new Consolidated Linear Infrastructure Environmental Compliance Approval (CLI-ECA)

process governed by the Ministry of Environment, Conservation and Parks (MECP) affects all

municipalities in Ontario and must be understood by municipal staff and their stakeholders

in order to be effectively followed. This article is the second of three articles in a series that

was created to promote awareness of the new regulations and provide insights that will

ideally help municipalities be proactive, identify risks, and set up programs to manage costs

and optimize their systems. With a shift from individual ECA’s for single (or set) of

infrastructure to the new CLI-ECA regulations, a renewed focus on the performance of

sanitary systems as a whole will be crucial for municipalities that want to be proactive in

their management of these valuable systems.

5 Key Insights specific to sanitary systems have been identified and are presented below:

Sanitary System - Key Takeaways
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Lot Drainage Inspections

(To Check For Cross-Connections)

Zoom Camera and CCTV 
Inspection of Pipes and 

Laterals

Maintenance Hole Condition 
Inspections Using 360-

Degree Cameras

Examples of Sanitary Asset Condition Assessments

Smoke Testing Dye Testing

Wet-weather Inspections to 
Assess Inflow/Infiltration

Storm Sewer 
Exfiltration Tests

Rainfall 
Simulation Testing

Overflow 
Inspections

Examples of Sanitary System Monitoring

Flow Monitoring Rainfall Monitoring Sanitary Trench-water
Monitoring

Foundation Drain
Flow Monitoring

Depth Monitoring In Pipes and 
Pumping Stations

Combined/Sanitary Sewer 
Overflow Monitoring



Insight 2 I Assessment studies are key to accurate life 

cycle costing
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Insight 3 I Emphasis on Monitoring and Reporting System 

Overflows

Many older North American municipalities with sewer
systems built during or before the 1950s operate with
some level of combined sewers* . Most of the time, they
carry all runoff (i.e., rain and melted snow) and
wastewater to wastewater treatment plants for full
treatment before discharging into receiving waterbodies.
When overflows do occur, they aid in preventing sewers
from overloading, which can cause basement flooding,
flooding of public spaces and can lead to failures at
pumping stations and wastewater treatment plants.

*The provincial government officially outlawed the building of new combined sewers in 1985.

Comprehensive asset performance analysis such as system-wide modelling and growth

forecasting can be used to gain further insights into existing and future characteristics of the

sanitary system.

These studies achieve a higher
level of detail about system
performance, identify capacity
constraints, and can incorporate
growth and climate change
scenarios. These studies provide
the insight needed to generate
operation and maintenance, and
capital investment programs for
the long term. Completing these
types of assessments up front
often result in better system
understanding and long term costs
savings in future spending.



Monitoring at overflow locations can be done through flow level measurements. Most overflow
structures are essentially weirs, and it is possible to calculate overflow rate through a head-
discharge relationship derived specifically based on the overflow structure geometry. When it
comes to sensor selection for level monitoring, a non-intrusive above-flow ultrasonic sensor is
preferred in wastewater applications to avoid ragging (i.e., buildup of debris caused by the sensor).
To ensure good data quality, the ultrasonic sensor needs to be placed close to the flow to avoid the
ultrasonic beam from spreading too wide. As a result, level measurement range is limited. As
overflow levels can vary significantly from event to event, it is highly recommended to have a
redundant pressure transducer in addition to the above-flow ultrasonic sensor. As the water level
rises to beyond the ultrasonic measurement range, the pressure transducer is switched on
automatically. This combination can provide excellent quality data while maintaining a high range
of measurement. Overflow monitoring at downstream locations, such as outfalls, can be measured
using flow meters installed in overflow pipes to calculate overflows during storm events. Flow and
level monitoring equipment can be easily tied into web-based software applications (e.g.,
DataCurrent) for live viewing of the data and standard reports to the MECP can also be created
through these applications.
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However, the ideal situation would be to have zero overflows to the environment if at all possible.
Monitoring overflows is a good way to start quantifying how often they occur and how much (i.e.,
what volume) is being released to the environment. Municipalities that are able to reduce
overflows will be able to demonstrate an overall improvement in the performance of their
system.

Insight 4 I Wet Weather Flow (WWF) Prevention, 
Reduction and Mitigation Should Be Considered in Every 
System

Wet weather flow, also known as inflow and infiltration (I&I) in separated systems, can cause a

wide variety of issues when excessive amounts of stormwater enter sanitary sewers. High WWF

and I&I can cause basement flooding, overflows to the environment, and can limit new residential

and commercial development. The three programs outlined below are designed to tackle I&I issues

at varying stages of the lifecycle of sanitary infrastructure and improve the performance of the

system as a whole:

Insight #4 below talks about some of ways overflows can be reduced in sanitary systems.
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New Development I&I Prevention

This program is designed to prevent I&I in both the short- and long-
term by enhancing new construction practices and monitoring the
results using innovative flow monitoring techniques. The program is
facilitated using clear standards and guidelines for new subdivision
construction, which includes sewer installation and performance
testing and flow monitoring to measure I&I rates. Flow targets are
often set below the design criteria for I&I allowance, creating
optimal conditions for keeping I&I rates below the design criteria
until the end of the infrastructure’s lifecycle.

Wet Weather Flow Reduction

Whether through municipal-led or developer-led offset projects,

this program is designed to investigate, identify, and remediate

sources of I&I in sanitary sewer systems. The key to these projects

is finding and fixing sources of I&I through trusted investigation

processes and practiced remediation methods.

To identify I&I sources connected to the sanitary sewer,
investigations are usually completed using both traditional and
non-traditional investigations. WWF reduction programs often
begin by using traditional investigation techniques such as flow and
rainfall monitoring, lot drainage inspections, smoke testing, dye
testing, maintenance hole inspections and dry-weather CCTV in
high priority sewersheds. Non-traditional techniques, such as wet-
weather CCTV and maintenance hole inspections are also used and
are effective in identifying a significant portion of I&I in each
sewershed. These techniques, employed under wet weather
conditions, are used to identify I&I entering buried sewer
infrastructure via service laterals, foundations drains, and rapid
infiltration of groundwater into damaged sewer pipes and
maintenance holes.
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I&I source remediation involves the disconnection of I&I sources
(e.g., downspouts, catch basins, commercial roof drains, sump
pumps, low-lying MHs susceptible to flooding, etc.). A multicriteria
approach is typically used to assess the costs and the benefits of
proposed works to prioritize I&I sources for remediation. The criteria
for this analysis include economic, environmental, and social factors.

Significant reduction of I&I originating from private properties has

been difficult to achieve in many municipalities in Ontario. However,

several municipalities have successfully reduced the amount of

private-side I&I through a Public-Private-Partnership (P3). The P3

framework allows municipalities to pass most, if not all, of the

liability, cost, and risk of the investigations, remediations, and

verifications to the private partner (i.e., land developer), while

ensuring proper communication, coordination, and warranties are in

place. In return, the private partner receives a portion of the

sanitary servicing capacity created through the sewer flow

reduction. This process produces a net reduction in flow (i.e., a ‘net

benefit’) in the public sewer system by only allocating a portion of

the reduction.

At a certain point, after cost-effective WWF reduction has taken

place, wastewater system modelling can be performed to assess the

impacts that residual WWF (after reductions), population growth,

and other factors such as rainfall changes due to climate change will

have on the sanitary system. Similar to the structure of many

master planning and capacity assessment studies, solutions are

developed to mitigate the impacts of residual WWF. In an ideal

situation, this program will allow municipalities to accept the

remaining WWF in the study area and plan/implement capital works

that can mitigate significant risks to the system, based on their

prescribed level of service. This will allow municipalities to focus on

WWF issues in other areas and only return to study areas where this

has been completed on a semi-regular basis to ensure the system is

performing as expected (i.e., complete flow monitoring and

modelling exercises on a semi-regular basis).

Wet Weather Flow Acceptance & Mitigation
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Accurate and reliable rainfall data is a key input in assessing the performance of sanitary

infrastructure. A rain gauge network is used most often by municipalities to measure rainfall

across space and time; however, rainfall variability can be significant even at small scales.

Accurate monitoring of rainfall is a key component of the CLI-ECA regulations, as inspections

of assets may be required after significant flooding events and correct representation of

where rainfall “hit the hardest” will enable decision makers to accurately assess infrastructure

response. Climate change and the predicted increase in the frequency and magnitude of

rainfall events are likely in Ontario according to the province:

“The occurrence of extreme precipitation events in general is increasing. The frequency and

intensity of these extreme events are changing, and infrastructure of all kinds is becoming

subject to conditions for which it was not designed. This includes stormwater and wastewater

infrastructure which may become overwhelmed, impacting water quality, water quantity and

the ecosystem (MOECC, 2016).”

Therefore, accurate monitoring of rainfall is critical to assessing the performance of existing

sanitary infrastructure and planning system requirements into the future.

Insight 5 I Importance of Rainfall Data Collection and 

Analysis 
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DataCurrent - Rainfall Prediction and Analysis Tool
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Rain gauge network coverage
Always have multiple rain gauges, ideally placed in a grid and with a

coverage of 1 rain gauge per 2-4 km2

Sharing between jurisdictions/agencies
In order to achieve the rain gauge density above, municipalities

should leverage other stakeholders that use rainfall data for various

purposes (i.e., neighboring municipalities, conservation authorities,

provincial/federal government, etc.). Software platforms are

available that can be used to upload, store, view and perform

various rainfall analyses and agreements between stakeholders are

encouraged to share this important data.

Tools and techniques (DRMT, GARR, etc.)
Even with a well-thought-out and well-placed rain gauge network,

high variability of storm cells in Ontario and susceptibility of rain

gauges to fail or clog poses challenges to accurate and reliable

rainfall data. Providentially, there are tools and techniques available

that enable municipalities to fill in gaps where there are no rain

gauges and/or where gauges have failed:

• The Distributed Rainfall Modeling Technique (DRMT) can be an

important tool to accurately assess rainfall between rain gauges

using interpolation. This technique can create a virtual hyetograph

for a specific area that may have had a high impact from a

particular rain event.

• Gauge adjusted radar rainfall (GARR) is another key technique for

assessing rainfall in areas where rain gauges are not present by

using both radar and rain gauge data. This technique uses

captured rainfall data to calibrate radar images of cloud density to

create a “rain grid” that can be applied wherever radar imagery is

available. The grids can be as small as 1km x 1km or used to

generate a catchment-specific rainfall amounts.

Tips and Tricks for Rainfall Monitoring
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Want to learn more? Reach out to a professional in 
Civica Today!

Disclaimer: The information contained in this multimedia content posted represents the views and opinions of Civica Infrastructure Inc. and does not
necessarily represent the views or opinions of Ministry of the Environment, Conservation and Parks (MECP). This Content has been made available for
informational and educational purposes only. Civica does not make any representation or warranties with respect to the accuracy, applicability, fitness, or
completeness of the Content. Civica hereby disclaims any and all liability to any party for any direct, indirect, implied, punitive, special, incidental or other
consequential damages arising directly or indirectly from any use of this Content, which is provided as is, and without warranties.


