Wastewater Remote
Monitoring

A practical guide to wastewater remote monitoring, covering the reader intent, the
relationship to wastewater remote monitoring, key evaluation criteria, common
risks, and the information the intended project audience should confirm before
taking the next step.
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In the management of municipal and industrial water systems, wastewater remote
monitoring has transitioned from a high-end luxury to a fundamental operational
requirement. Effective monitoring ensures regulatory compliance, prevents
environmental contamination, and optimizes maintenance schedules for lift
stations, treatment plants, and collection networks. At the core of these systems
lies the instrumentation used to gather real-time data on fluid levels, flow rates,
and chemical compositions.

Reliable remote monitoring requires a synergy between robust sensor hardware
and data transmission technologies. For engineers and facility managers, selecting
the correct measurement principle is the first step in building a resilient system
that can withstand the corrosive and turbulent environments typical of wastewater
applications.

| Core Measurement Principles for Level Sensing

Before implementing a remote monitoring solution, it is essential to understand
how different sensors interact with wastewater. The most common technologies
employed in these scenarios are ultrasonic, radar, and hydrostatic pressure
sensing.

| Ultrasonic Level Measurement

Ultrasonic sensors operate on the "time-of-flight" principle. The sensor emits
high-frequency sound waves that travel through the air, reflect off the surface of
the wastewater, and return to the transducer. By measuring the time taken for the
echo to return, the device calculates the distance to the liquid surface.

Advantages: Non-contact measurement prevents sensor fouling from grease or
solids.

Limitations: Sound waves are affected by air temperature fluctuations, heavy
foam, and steam. In deep wells or narrow wet wells, internal obstructions can
cause false echoes.
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|Radar Level Measurement (FMCW)

Radar sensors, specifically Frequency Modulated Continuous Wave (FMCW) radar,
emit electromagnetic pulses. Like ultrasonic sensors, they measure time-of-flight,
but because they use microwave signhals rather than sound, they are significantly
more stable in volatile environments.

Advantages: Unaffected by temperature, pressure, or vapor. Radar can penetrate
foam to a certain extent and provides high precision (often within £2mm).

Limitations: Higher initial capital expenditure compared to ultrasonic or hydrostatic
options.

| Hydrostatic Level Measurement

Hydrostatic transmitters are submersible sensors that measure the pressure
exerted by the liquid column above them. This pressure is directly proportional to
the liquid level (based on the density of the fluid). For wastewater, these sensors
often feature large, flush diaphragms to prevent clogging.

Advantages: Simple installation in deep tanks or narrow pipes; unaffected by
surface foam or turbulence.

Limitations: Being a contact-based technology, the sensor is susceptible to buildup
and requires periodic cleaning in high-solids environments.

Technology Selection for Wastewater Remote
Monitoring

Choosing the right instrument depends on the specific site conditions. The
following table provides a comparison for common wastewater scenarios.
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Ultrasonic Sensors

Radar Level Meters

Hydrostatic

Transmitters

Measurement Type Non-contact

Accuracy Moderate (£0.25%
range)

Effect of Foam Significant
interference

Effect of
Steam/Vapors

High interference

Maintenance Need Low

Best Application Open channels, clear

wells

Non-contact

High (£2mm to

+5mm)

Minimal interference

No effect

Very Low

Chemical tanks,
turbulent wet wells

Contact (Submerged)

Moderate to High

No effect

No effect

Moderate (cleaning

required)

Deep boreholes, lift
stations

For comprehensive technical specifications on these instruments, engineers can
Review product options and application support to match hardware with specific

site requirements.

| Data Transmission and Remote Infrastructure

The "remote" aspect of wastewater remote monitoring is facilitated by the
integration of sensors with telemetry units. In modern industrial automation,
several protocols are used to move data from the field to a centralized SCADA

system or cloud platform.

1. Cellular Telemetry (4G/5G/NB-IoT): Ideal for widely distributed assets like
remote lift stations. Narrowband 10T (NB-IoT) is particularly effective for
battery-powered sensors due to its low power consumption and high penetration

through concrete and soil.

2. LoRaWAN: A Low Power Wide Area Network protocol that allows for long-range
communication (up to 15km in rural areas) with minimal power usage. This is often
used in municipal sewer networks where thousands of manhole sensors are

deployed.
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3. Satellite Communication: Reserved for extremely remote locations where
cellular coverage is non-existent, such as cross-country pipelines or remote mining
operations.

| Installation Considerations and Best Practices

Proper installation is critical to the accuracy of any wastewater remote monitoring
system. Even the most advanced radar meter will fail to provide accurate data if
positioned incorrectly.

| Mounting and Positioning

For non-contact sensors (radar and ultrasonic), the sensor must be mounted
perpendicular to the liquid surface. If the sensor is tilted, the signal may reflect
away from the receiver, leading to signal loss. Additionally, sensors must be placed
away from the inlet pipe to avoid the turbulence and splashing caused by incoming
flow.

| The "Blind Zone" (Dead Band)

Every ultrasonic and radar sensor has a blind zone—a minimum distance from the
sensor face where measurement is impossible. For a typical ultrasonic sensor, this
might be 0.25m to 0.5m (approx. 10 to 20 inches). If the wastewater rises into this
zone, the sensor will report an error or a fixed maximum value. Installers must
ensure the sensor is mounted high enough to accommodate the maximum
possible liquid level.

| Chemical Compatibility

Wastewater often contains hydrogen sulfide ($H2S$%$) and other corrosive gases.
Sensors should be constructed from chemically resistant materials such as PVDF,
PTFE, or high-grade stainless steel (316L). For remote monitoring units, the
enclosures should be rated at least IP67 or IP68 to protect against moisture ingress
and occasional flooding.
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| Risks and Limitations in Remote Systems

While remote monitoring reduces the need for manual site visits, it introduces
specific risks that must be managed:

Power Management: Many remote sites lack grid power. Systems relying on solar
panels or long-life lithium batteries must be optimized for low power consumption.
This often involves "sleep modes" where the sensor only wakes up at set intervals
(e.g., every 15 minutes) to take a reading and transmit data.

Signal Obstruction: In urban environments, new construction or even seasonal
foliage can interfere with wireless sighals. Redundant communication paths or
high-gain antennas may be required.

Data Security: As wastewater infrastructure becomes more connected, it becomes
a potential target for cyber threats. End-to-end encryption and secure VPNs are
mandatory for any B2B remote monitoring deployment.

Sensor Fouling: Even non-contact sensors can suffer from "spider webs" or
condensation on the lens. While radar is less sensitive to this than ultrasonic,
periodic visual inspections are still recommended.

| Project Confirmation Checklist

Before finalizing a wastewater remote monitoring project, stakeholders should
confirm the following technical details with their equipment provider:

1. Media Characteristics: Does the wastewater contain heavy foam, grease, or
corrosive chemicals?

2. Physical Constraints: What is the total measurement range required (in meters)?
Is there a significant blind zone constraint?

3. Connectivity: Is there reliable cellular coverage at the site, or is a private radio
network required?

4. Power Availability: Is AC power available, or must the system be self-sustaining
via solar/battery?
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5. Integration: Does the sensor output (4-20mA, Modbus, HART) match the existing
RTU or PLC infrastructure?

| Frequently Asked Questions

Q: Can ultrasonic sensors be used in enclosed wet wells?

A: Yes, but with caution. Enclosed spaces can create multiple reflections from the
walls. It is better to use a sensor with a narrow beam angle or switch to a radar
level meter, which is less affected by the geometry of the well.

Q: How often do hydrostatic sensors need to be calibrated?

A: In wastewater, drift can occur due to diaphragm fouling. It is recommended to
check calibration every 6 to 12 months, depending on the solids content of the
fluid.

Q: What is the impact of heavy rain on remote monitoring systems?

A: Heavy rain can cause rapid level changes and increase turbulence. Radar
sensors are generally the most reliable during storm events because they are not
affected by the humidity or the noise of the rain.

Q: Is it possible to monitor flow rate using level sensors?

A: Yes. By measuring the level in a flume or over a weir (using standard equations
like the Manning formula), level sensors can provide accurate flow data for
open-channel wastewater monitoring.

By following these engineering principles and selecting hardware that matches the
environmental demands, operators can ensure their wastewater remote
monitoring systems provide the reliable data necessary for efficient, safe, and
compliant operations. For further guidance on selecting the appropriate
instrumentation for your specific application, visit the Main Page for detailed
technical resources and product comparisons.



