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Abstract

Infiltration into sewer systems is a critical issue that can lead to increased treatment costs, system overflows, and
environmental damage. Combining thermistor strings with open channel sewer flow meters offers a robust solution for
accurately identifying and monitoring infiltration points. This white paper explores the synergistic benefits of integrating
these technologies, emphasising their enhanced accuracy, cost-effectiveness, and ability to provide comprehensive,
real-time data.

Introduction

Infiltration in sewer systems often occurs when groundwater or surface water enters sewer pipes through cracks,
joints, or faulty connections. This unwanted inflow can significantly impact the efficiency and capacity of the sewer
system. Traditional methods for detecting infiltration often fall short in precision and can be labor-intensive. Integrating
thermistor strings with open channel sewer flow meters provides a modern, efficient solution for pinpointing and
monitoring infiltration locations.

The need for effective monitoring and management of sewer systems cannot be overstated. Infiltration can lead to
numerous issues such as increased operational costs, environmental hazards, and infrastructure damage. The
traditional methods of detecting infiltration have proven inadequate in addressing these challenges comprehensively.
This white paper presents an innovative approach by combining thermistor strings and open channel sewer flow
meters, offering enhanced detection capabilities, continuous monitoring, and significant cost savings.

How Thermistor Strings & Open Channel Sewer Flow Meters Work

Thermistor Strings

Thermistor strings consist of multiple temperature-sensitive resistors (thermistors) spaced along a cable. These sensors
measure temperature changes along the length of the string. In sewer applications, the thermistor string is installed
within the pipe, and the sensors detect temperature variations caused by infiltrating water, which typically has a
different temperature than the wastewater in the sewer.

Open Channel Sewer Flow Meters

Open channel sewer flow meters measure the flow rate of wastewater in partially full pipes or channels. These meters
use various technologies, such as ultrasonic, electromagnetic, or Doppler, to calculate flow velocity and volume. The
data collected helps to determine the hydraulic performance of the sewer system and identify anomalies indicative of
infiltration.
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Combining these technologies leverages the strengths of both methods. Thermistor strings provide precise
temperature data that can indicate the presence of infiltration, while open channel sewer flow meters deliver accurate
flow rate measurements. Together, they create a comprehensive monitoring system that significantly enhances the
detection and management of infiltration points.

Benefits of Combining Thermistor Strings and Open Channel Sewer Flow Meters

1. Enhanced Accuracy & Sensitivity

Combining thermistor strings with open channel sewer flow meters increases the accuracy and sensitivity of infiltration
detection. While thermistor strings identify temperature changes indicative of infiltration, flow meters provide precise
measurements of flow rates and volumes. The integration of these data points allows for a more comprehensive
understanding of infiltration events.

Enhanced accuracy means more effective management of sewer systems. Accurate detection of infiltration points
allows for timely and precise interventions, reducing the risk of overflows and environmental contamination. The
increased sensitivity ensures that even minor infiltration points are detected early, preventing them from escalating into
more significant problems.

2. Continuous & Real-Time Monitoring

Both thermistor strings and open channel sewer flow meters offer continuous, near real-time monitoring capabilities.
This continuous data stream ensures timely identification of new infiltration points and provides a dynamic view of the
sewer system's performance, enabling prompt and effective response to emerging issues.

Real-time monitoring is crucial for the effective management of sewer systems. It allows for immediate detection and
response to infiltration events, minimising the potential damage and associated costs. Continuous monitoring also
provides a detailed historical record of the system's performance, which can be invaluable for planning and decision-
making.

3. Comprehensive Data Collection

The integration of temperature and flow data enhances the ability to analyse and interpret sewer system behaviour. This
comprehensive dataset facilitates more accurate identification of infiltration points, patterns, and trends, allowing for
better-informed decision-making and targeted maintenance efforts.

Comprehensive data collection is a significant advantage in managing complex sewer systems. It provides a holistic
view of the system's performance, enabling better understanding and management of infiltration issues. Detailed data
allows for the identification of patterns and trends, leading to more effective maintenance and intervention strategies.

The below diagram illustrates temperature data from 20 sensors along with flow rate data from a single flow meter. It
shows how a crack in the pipe, detected at 12 hours (indicated by the red dashed line), affects the readings of certain
temperature sensors (sensors 11 to 15) and causes a sudden increase in flow rate. This visual representation highlights
the correlation between temperature drops and increased flow rates, providing clear evidence of infiltration points
caused by pipe damage.
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Temperature Data from Multiple Sensors and Single Flow Meter
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Promoting the Benefits of Sewer Flow & Temperature Monitoring
Monitoring sewer flow and temperature provides numerous benefits beyond infiltration detection. It enhances the
overall management and efficiency of sewer systems, leading to improved performance and reduced costs.

Environmental Protection

Effective monitoring helps prevent environmental contamination by detecting and addressing infiltration points before
they lead to overflows and spills. This proactive approach protects water bodies and surrounding environments from
pollution, preserving ecosystems and public health.

Cost Savings

Early detection and precise intervention reduce the costs associated with infiltration. By preventing significant issues
from developing, monitoring systems minimise the need for extensive and costly repairs. Additionally, reducing the
volume of extraneous water entering treatment facilities lowers treatment costs.

Regulatory Compliance

Accurate and continuous monitoring ensures compliance with regulatory standards. By maintaining the integrity of
sewer systems and preventing overflows, monitoring systems help water authorities and utilities meet environmental
regulations, avoiding fines and legal issues.

Improved Public Health

Preventing sewer overflows and spills protects public health by reducing exposure to harmful pathogens and
pollutants. Effective monitoring systems ensure that sewer systems operate efficiently, minimising the risk of public
health hazards.
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Enhanced System Performance
Continuous monitoring and data collection provide valuable insights into the performance of sewer systems. This
information can be used to optimise system operations, improving efficiency and reducing operational costs. Enhanced
performance leads to longer system life and reduced maintenance needs.

Community Trust

Reliable and efficient sewer systems build trust within the community. By demonstrating a commitment to maintaining
and improving infrastructure, water authorities and utilities can foster positive relationships with residents and
stakeholders.

Additional Benefits of Sewer Flow & Temperature Monitoring

4. Cost-Effectiveness

The combined use of thermistor strings and open channel sewer flow meters can lead to significant cost savings. Early
and precise detection of infiltration enables targeted repairs, reducing the scope and expense of remedial work.
Additionally, minimising infiltration helps lower treatment costs by reducing the volume of extraneous water entering
treatment facilities.

Cost-effectiveness is a crucial benefit, especially for water authorities and utilities operating under tight budgets. By
investing in effective monitoring systems, significant savings can be realised over time. The reduction in treatment costs
alone can justify the investment, while the savings from avoiding extensive repairs further enhance the financial benefits.

5. Non-Intrusive Installation

Both technologies can be installed with minimal disruption to the sewer system. Thermistor strings can be placed
within existing manholes or inspection points, and open channel flow meters can be installed in accessible sections of
the sewer network. This non-intrusive approach minimises the need for extensive excavation or system shutdowns.

Non-intrusive installation is a significant advantage, as it minimises disruptions to the sewer system and the
surrounding community. This approach ensures that monitoring systems can be implemented quickly and efficiently,
without the need for extensive construction or system downtime.

6. Durability & Reliability

Thermistor strings and open channel flow meters are designed to withstand harsh sewer environments. They are
typically encased in robust, waterproof materials that protect the sensors from corrosion, chemical exposure, and
physical damage, ensuring long-term reliability and accuracy.

Durability and reliability are critical for the long-term success of monitoring systems. The harsh conditions within sewer
systems require equipment that can withstand exposure to chemicals, moisture, and physical damage. By ensuring
that monitoring systems are built to last, water authorities and utilities can rely on accurate and continuous data for
years to come.
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Case Studies

Case Study 1: Urban Sewer System in Sydney

In Sydney, a pilot project integrated thermistor strings and open channel sewer flow meters in a section of the urban
sewer system. The combined data from temperature and flow measurements successfully identified multiple infiltration
points previously undetected by conventional methods. The continuous monitoring enabled the maintenance team to
prioritise repairs, resulting in a 20% reduction in treatment costs over six months.

The success of this project highlights the effectiveness of combining thermistor strings and open channel sewer flow
meters. The ability to detect previously undetected infiltration points demonstrates the enhanced accuracy and
sensitivity of this approach. The significant reduction in treatment costs further underscores the financial benefits of
early detection and targeted repairs.

Case Study 2: Industrial Sewer Network in Melbourne

An industrial sewer network in Melbourne faced challenges with intermittent infiltration that traditional detection
methods failed to capture. The implementation of thermistor strings and open channel flow meters provided real-time
data that revealed infiltration patterns correlated with specific industrial processes. This insight allowed for targeted
interventions, significantly reducing the frequency and impact of infiltration events.

This case study illustrates the value of continuous, real-time monitoring. The ability to correlate infiltration patterns with
specific industrial processes provided valuable insights that traditional methods could not offer. The targeted
interventions based on this data significantly reduced the impact of infiltration events, highlighting the practical benefits
of this advanced monitoring approach.

Conclusion

The integration of thermistor strings with open channel sewer flow meters represents a powerful tool for detecting and
monitoring infiltration in sewer systems. Their combined accuracy, continuous monitoring capabilities, comprehensive
data collection, cost-effectiveness, and reliability make them invaluable assets for maintaining the integrity and
efficiency of wastewater infrastructure. By leveraging these technologies together, water authorities and utilities can
proactively address infiltration issues, ensuring the long-term sustainability of their sewer systems.

In conclusion, the benefits of combining thermistor strings and open channel sewer flow meters extend beyond
infiltration detection. These technologies provide a comprehensive monitoring solution that enhances system
performance, reduces costs, and protects the environment and public health. The continuous, real-time data they
provide is invaluable for effective management and decision-making, ensuring that sewer systems operate efficiently
and sustainably.

Promoting the Adoption of Advanced Monitoring Technologies

To fully realise the benefits of advanced sewer monitoring technologies, it is essential to promote their adoption among
water authorities and utilities. Education and awareness campaigns can highlight the advantages of these systems,
emphasising their cost-effectiveness, accuracy, and reliability. Demonstrating the successful outcomes of case studies

and pilot projects can further encourage adoption.
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Training & Support

Providing training and support for the implementation and use of these technologies is crucial. Ensuring that personnel
are well-equipped to operate and maintain monitoring systems will maximise their effectiveness and longevity.
Comprehensive training programs and ongoing support services can help water authorities and utilities integrate these
technologies seamlessly into their operations.

Collaboration & Partnerships

Collaboration and partnerships with industry experts, research institutions, and technology providers can facilitate the
adoption of advanced monitoring systems. By working together, stakeholders can share knowledge, resources, and
best practices, driving innovation and improving the overall effectiveness of sewer system management.

Investment in Research & Development

Investing in research and development is essential for advancing monitoring technologies and addressing emerging
challenges. Continued innovation will lead to more effective and efficient solutions, ensuring that water authorities and
utilities can stay ahead of potential issues and maintain the integrity of their sewer systems.

Regulatory Support

Regulatory support can play a significant role in promoting the adoption of advanced monitoring technologies.
Establishing guidelines and standards for the use of these systems can encourage water authorities and utilities to
implement them. Additionally, providing funding and incentives for the adoption of innovative technologies can further
accelerate their uptake.
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Contact Information
For further information or to discuss implementation, please contact:

Environmental Data Services
Website: www.e-d-s.com.au

Email: eds@e-d-s.com.au
Phone: 1300 721 683
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