Trusted Stormwater Control
Panels for Municipal Use

A practical guide to trusted stormwater control panels for municipal use, covering
the reader intent, the relationship to trusted stormwater control panels for
municipal use, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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In municipal engineering, the management of stormwater is a critical function that
protects urban infrastructure, prevents flooding, and ensures the safety of public
waterways. Central to this operation are trusted stormwater control panels for
municipal use, which act as the intelligence hub for drainage systems, lift stations,
and retention basins. These panels integrate data from various level measurement
sensors to automate pump operations, trigger alarms, and provide real-time data
to SCADA (Supervisory Control and Data Acquisition) systems.

Selecting the right control panel requires a deep understanding of both the
electrical control logic and the physical principles of level measurement. Because
stormwater events are often unpredictable and involve high-velocity flows or
debris-laden water, the reliability of the sensing technology and the robustness of
the control logic are paramount.

Principles of Level Measurement in Stormwater
Systems

Before specifying a control panel, it is essential to understand the measurement
principles that provide the input data. Trusted stormwater control panels for
municipal use rely on several primary technologies to determine water levels
accurately.

|Radar Level Measurement (Time-of-Flight)

Radar level meters emit high-frequency microwave pulses (typically in the 26 GHz
or 80 GHz range). These pulses travel at the speed of light, reflect off the water
surface, and return to the sensor. The distance is calculated based on the
time-of-flight.

Advantages: Radar is a non-contact technology, meaning it is unaffected by the
corrosive nature of stormwater or the presence of floating debris. It is also highly
resistant to changes in temperature, pressure, or the presence of steam and dust.



Trusted Stormwater Control Panels for Municipal Use

Application: Ideal for open channels, large retention ponds, and deep wet wells
where high precision is required.

| Ultrasonic Level Sensing

Similar to radar, ultrasonic sensors use time-of-flight but utilize sound waves
instead of microwaves. A transducer emits an ultrasonic pulse that bounces off the
liquid surface.

Advantages: Cost-effective and reliable for many standard municipal applications.

Limitations: Sound speed is affected by air temperature and turbulence. In heavy
rain or high-wind conditions, the signal can be attenuated, making it slightly less
stable than radar in extreme weather.

| Hydrostatic Pressure Measurement

Hydrostatic transmitters are submersible sensors that measure the pressure
exerted by the liquid column above them. This pressure is directly proportional to
the depth of the water (based on the formula $P = \rho gh$).

Advantages: Extremely reliable for deep wells and underground tanks where
line-of-sight for non-contact sensors is obstructed.

Application: Frequently used in lift stations where the sensor can be mounted at
the bottom of the pit.

Essential Features of Trusted Stormwater Control
Panels

A control panel is more than just a box of wires; it is a sophisticated system
designed to withstand harsh environments while providing precise control. For
municipal use, several features are non-negotiable.
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| Programmable Logic Controllers (PLC)

The PLC is the brain of the panel. It processes the 4-20mA or digital signals from
level sensors and executes logic such as pump alternation (to ensure even wear on
pumps) and lead/lag operations (to bring additional pumps online during heavy
inflow).

|Human-Machine Interface (HMI)

Modern municipal panels feature touch-screen HMIs that allow operators to view
real-time levels, adjust setpoints, and acknowledge alarms without opening the
electrical cabinet. This enhances safety and operational efficiency.

|Variable Frequency Drives (VFD)

To manage the flow of stormwater effectively, VFDs are often integrated into the
panel. Instead of simply turning pumps on or off, a VFD can ramp pump speed up
or down based on the rate of rising water, reducing water hammer and extending
the lifespan of the mechanical equipment.

| Communication Protocols

Trusted stormwater control panels for municipal use must communicate with the
broader city infrastructure. Support for Modbus, Profibus, or Ethernet/IP is
standard, allowing the panel to send data to a central command center via cellular,
radio, or fiber-optic links.

Technical Selection Criteria for Municipal
Applications

When evaluating control panels and integrated sensors, engineers should use a
standardized set of criteria to ensure the system meets the specific needs of the
site.
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Enclosure Rating IP66 / NEMA 4X Protection against heavy
rain, dust, and corrosion.

Input Signal 4-20mA [ HART Industry standard for
reliable, long-distance signal
transmission.

Redundancy Dual Sensor Input Prevents system failure if
one sensor is blocked or
damaged.

Power Supply 110V/230V with UPS Ensures operation during
power outages common in
storms.

Operating Temp -20°C to +60°C Must operate in extreme
seasonal temperatures.

For a detailed look at specific sensor compatibility and to Review product options
and application support, technical teams should verify the integration capabilities
of the chosen hardware with the existing municipal SCADA framework.

| Installation and Maintenance Best Practices

The performance of even the most advanced control panel is limited by the quality
of its installation. In municipal stormwater applications, specific environmental
factors must be addressed.

| Sensor Positioning

Non-contact sensors (Radar/Ultrasonic) must be mounted away from the walls of
the wet well to avoid "false echoes" caused by ladders, pipes, or structural ribs.
They should also be positioned above the maximum possible flood level to prevent
submersion unless they are specifically rated for it.
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| Surge Protection

Stormwater systems are inherently exposed to lightning strikes. Trusted panels
must include industrial-grade surge protection devices (SPD) on both the power
supply lines and the sensor signal loops. This prevents high-voltage transients from
destroying the PLC or the sensitive level transmitters.

| Grounding and Shielding

To prevent electromagnetic interference (EMI) from VFDs or nearby power lines, all
signal cables must be shielded, and the shields must be properly grounded at the
panel end. This ensures that the 4-20mA signal remains clean and accurate.

| Limitations and Operational Challenges

While modern systems are highly capable, engineers must account for certain
physical limitations:

1. Foam and Turbulence: In high-flow stormwater events, the water surface can
become turbulent or covered in foam. This can scatter ultrasonic signals. In such
cases, radar or hydrostatic sensors are preferred.

2. Debris Accumulation: Stormwater often carries trash, branches, and silt.
Hydrostatic sensors require periodic cleaning of the diaphragm to ensure the
pressure sensing port is not clogged.

3. Signal Latency: In remote municipal locations, data transmission via cellular
networks may experience latency. The local control logic in the PLC must be robust
enough to operate autonomously if the connection to the central SCADA is lost.

| Frequently Asked Questions (FAQs)

Q: Can one control panel manage multiple wet wells?
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A: Yes, depending on the PLC's I/O (Input/Output) capacity, a single panel can
monitor and control multiple nearby basins. However, for critical municipal
infrastructure, decentralized panels are often preferred to minimize the risk of a
single point of failure.

Q: How often should the level sensors be calibrated?

A: For municipal stormwater use, an annual calibration check is recommended.
However, many modern radar and ultrasonic sensors feature self-diagnostic
capabilities that can alert the panel if the signal strength degrades.

Q: What is the benefit of an 80 GHz radar over a 26 GHz radar for stormwater?

A: 80 GHz radar has a narrower beam angle, which allows it to be installed in
tighter spaces or closer to walls without interference from internal well structures.
This makes it highly versatile for retrofitting older municipal lift stations.

Q: Are wireless sensors suitable for stormwater control panels?

A: Wireless sensors are excellent for monitoring remote retention ponds where
trenching for cables is too expensive. However, for active pump control in a lift
station, hard-wired sensors are generally preferred for their near-zero latency and
higher reliability.

| Conclusion

Implementing trusted stormwater control panels for municipal use is a
foundational step in building resilient urban water infrastructure. By combining
advanced level measurement principles—such as radar and hydrostatic
pressure—with robust PLC logic and protective enclosures, municipalities can
ensure that their drainage systems respond effectively to even the most severe
weather events. Proper selection, guided by technical specifications and
environmental realities, leads to lower maintenance costs and enhanced public
safety. For further technical guidance and to explore specific hardware
configurations, engineers are encouraged to Review product options and
application support to match the right technology to their specific project
requirements.



