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Water damage is one of the most frequent and costly sources of property loss affecting businesses across nearly
all occupancy types. Unlike fire events, which are typically sudden and highly visible, water losses often develop

quietly and escalate over time. Small leaks can persist unnoticed for hours or days, resulting in extensive damage
to building finishes, electrical systems, equipment, and inventory.

Loss severity is rarely driven by the size of the initial failure. Instead, delayed discovery and prolonged water
discharge are the primary contributors. After-hours conditions, unoccupied spaces, and limited monitoring
significantly increase the likelihood that a manageable leak becomes a major loss. In colder climates, freeze-related
pipe failures remain a leading cause of severe water damage, particularly in buildings with complex plumbing
systems or intermittent occupancy.

From a risk engineering perspective, water leak detection systems are an important mitigation tool. While these
systems do not prevent plumbing failures from occurring, they can materially reduce loss severity by identifying
abnormal conditions early and, in some cases, limiting water discharge altogether.

Overview of Water Leak Detection Systems

Water leak detection systems are designed to identify the unintended presence or flow of water within a building.
Depending on system design, they may provide notification of abnormal conditions, actively intervene by isolating
the water supply, or both. In practice, these systems generally fall into two broad categories: passive systems

and active systems. Understanding the difference between these two systems is essential when evaluating suitability
for different building types.

Passive Water Leak Detection Systems

Passive water leak detection systems identify the presence of water or moisture and generate alerts when abnormal
conditions are detected. Sensors are typically installed in locations where leaks are most likely to occur, such as
mechanical rooms, areas with concentrated plumbing, and spaces containing water-sensitive equipment. When water
is detected, alerts may be audible onsite or transmitted through a building management system or remote notification
platform. The intent is to provide early awareness so corrective action can be taken before damage escalates.

Important consideration: Passive systems do not control water flow. As a result, loss severity remains highly dependent
on how quickly alerts are received and acted upon. In buildings that are unoccupied for extended periods or lack formal
alarm monitoring and response procedures, detection alone may not be sufficient to prevent significant damage.

Active Water Leak Detection Systems

Active water leak detection systems expand upon basic detection by incorporating automatic water control. In addition
to moisture sensors, these systems typically monitor water flow and pressure and are connected to motorized valves
capable of isolating the water supply when abnormal conditions are detected. The key advantage of active systems
lies in their ability to reduce loss severity without relying on immediate human intervention. By automatically shutting
off water, these systems can significantly limit the volume and duration of water discharge, even when a failure occurs
during unoccupied periods.

Important consideration: Active systems require careful design, commissioning, and ongoing management. Improper
configuration can lead to nuisance shutoffs that disrupt operations, while inadequate testing or maintenance can
undermine system reliability.
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FAQ: What system is right for my facility?

There is no single water leak detection solution that is appropriate for all buildings. System selection should be
guided by the facility’s risk profile and how the building is used. Key considerations include occupancy patterns,
hours of operation, value and sensitivity of contents, historical water loss experience, and exposure to freezing
conditions. Continuously occupied facilities with strong monitoring practices may benefit from detection and

alerting alone, while buildings that are intermittently occupied or contain high-value assets often warrant the added
protection of automatic water shutoff. Regardless of system type, overall effectiveness is heavily influenced by
sensor placement and system configuration. Sensors should be located based on credible leak scenarios rather
than convenience, and system logic should align with normal operating conditions to avoid unnecessary disruptions.

Additional Considerations

Beyond basic detection and shutoff capability, several factors can materially influence system performance

and reliability.

1. Professional installation and commissioning requirements: Active systems typically require installation
by licensed trades; proper commissioning is critical to ensure correct operation and avoid nuisance shutoffs.

2. Third-party testing and certification: Verification that system components have been independently tested
to recognized standards by organizations such as Underwriter Laboratories of Canada (ULC) and CSA Group.

3. Integration with building management systems: Enables centralized monitoring, trending, and alarm
management alongside other building systems (e.g., security systems, fire alarm systems, etc.).

4. Ambient temperature monitoring: Detects when building temperatures approach freezing conditions
and can trigger alerts or automatic water shutoffs to help mitigate freeze-related pipe failures.

5. Automatic shutoff on freeze conditions: Some systems are capable of proactively isolating the water supply
when preset low-temperature thresholds are reached, reducing damage when buildings are unoccupied.

6. Backup power capability: Allows the system to continue operating during power outages; backup duration
should be sufficient to cover typical outage scenarios for the location.

7. Valve exercise/anti-seizure function: Periodically opens and closes motorized shutoff valves to confirm
operability and reduce the risk of valve seizure over time.

8. Manual reset requirement: Requires onsite investigation before water service can be restored, helping prevent
repeated or concealed losses caused by resetting the system without addressing the underlying issue.

9. Valve size availability and compatibility: Ensures the system can accommodate larger-diameter domestic

water piping commonly found in commercial and industrial buildings.

10. Zoned or branch-line shutoff capability: Allows isolation of specific areas rather than shutting down the entire

building water supply, reducing operational disruption during leak events.

11. Sensor diagnostics and health monitoring: Verifies sensor connectivity, battery status, and placement,

helping ensure system readiness and reducing undetected protection gaps.
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Summary

Water leak detection systems represent a practical and increasingly important tool for managing one of the most
common sources of property damage affecting businesses. While no system can eliminate water losses entirely,
early detection and timely intervention can significantly reduce their impact.

From a risk engineering perspective, the greatest value is achieved when system selection is risk-based, installation
is thoughtfully executed, and ongoing management supports reliable operation. When combined with sound maintenance
and operational controls, water leak detection systems can materially improve resilience to water damage events.
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