Dependable Wastewater
Networks

A practical guide to dependable wastewater networks, covering the reader intent,
the relationship to dependable wastewater networks, key evaluation criteria,

common risks, and the information the intended project audience should confirm
before taking the next step.
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Maintaining dependable wastewater networks is a critical challenge for municipal
authorities and industrial plant operators. These networks, comprising vast arrays
of collection pipes, lift stations, and treatment facilities, rely heavily on accurate
data to prevent environmental contamination, avoid costly overflows, and optimize
energy consumption. At the heart of this reliability is level measurement
technology. Without precise, real-time monitoring of fluid levels, a network cannot
be considered truly dependable.

In the context of modern infrastructure, a dependable wastewater network is one
that can handle fluctuating loads—ranging from dry-weather flows to sudden storm
surges—while providing operators with the visibility needed to perform predictive
maintenance. This guide explores the technical foundations of level measurement
within these systems, providing engineering insights into technology selection and
installation.

Core Measurement Principles for Wastewater
Applications

Before selecting instrumentation for dependable wastewater networks, it is
essential to understand the physical principles governing common measurement
technologies. In wastewater environments, three primary methods dominate:
ultrasonic, radar, and hydrostatic pressure.

|1. Ultrasonic Level Measurement (Non-Contact)

Ultrasonic sensors operate on the "Time-of-Flight" principle. The sensor emits a
high-frequency acoustic pulse that travels through the air, reflects off the surface
of the wastewater, and returns to the transducer. The device calculates the
distance based on the time elapsed and the speed of sound.

Principle: $Distance = (Speed\ of\ Sound \times Time) / 2%.
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Considerations: Since the speed of sound is affected by air temperature,
high-quality ultrasonic sensors include integrated temperature compensation.
However, they can be affected by heavy foam, which absorbs the sound wave, or
significant steam and turbulence.

|2. Radar Level Measurement (Non-Contact)

Radar sensors also use Time-of-Flight but employ electromagnetic microwaves
rather than sound waves. These waves travel at the speed of light and are largely
unaffected by air temperature, pressure, or the presence of vapors and dust.

Principle: The sensor emits a microwave signal (often at 26GHz or 80GHz). The
reflection depends on the dielectric constant of the medium.

Considerations: Radar is highly effective in narrow wet wells or lift stations where
internal structures like ladders or pipes might cause "false echoes" for ultrasonic
sensors. 80GHz radar, in particular, offers a narrow beam angle that ignores these
obstructions.

|3. Hydrostatic Level Measurement (Contact)

Hydrostatic transmitters measure the liquid level by sensing the pressure exerted
by the column of liquid above the sensor. This is a contact-based method where
the sensor is submerged at the bottom of a tank or well.

Principle: $Level = Pressure / (Density \times Gravity)s.

Considerations: This method is immune to surface foam and turbulence. However,
because the sensor is in direct contact with the wastewater, it must be constructed
from corrosion-resistant materials (such as 316L stainless steel or ceramic) to
withstand the harsh chemical environment of a wastewater network.
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Selection Criteria for Dependable Wastewater
Networks

Building dependable wastewater networks requires matching the instrumentation
to the specific environmental conditions of the site. No single technology is
universal; instead, selection should be based on the following criteria:

| Media Composition and Surface Conditions

Wastewater is rarely pure water. It often contains fats, oils, and grease (FOG), solid
debris, and chemical surfactants that create foam.

Foam: If thick foam is present, ultrasonic sensors may fail. Radar or hydrostatic
sensors are preferred.

Build-up: In environments with high grease content, contact-based sensors (like
floats or poorly designed hydrostatic probes) can become coated and fail.
Non-contact radar is the gold standard for high-grease lift stations.

| Physical Constraints of the Installation

The physical geometry of the measurement point dictates the beam angle
requirements.

Narrow Wet Wells: A wide beam angle from an ultrasonic sensor might hit the wall
or a pump support, leading to inaccurate readings.

Deep Wells: For very deep sumps (over 15 meters or 49 feet), high-power radar or
heavy-duty hydrostatic transmitters are required to maintain signal integrity.
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| Environmental Factors

Wastewater systems often generate Hydrogen Sulfide ($H2S$) gas, which is highly
corrosive and toxic. All instrumentation used in these networks must feature high
ingress protection (IP68) and materials that resist acid corrosion. Furthermore, in
many regions, lift stations are classified as hazardous areas, requiring ATEX or
IECEX certified explosion-proof equipment.

| Technical Comparison Table

The following table provides a comparative overview of the technologies used to
support dependable wastewater networks.

Measurement Type Non-contact Non-contact Contact (Pressure)
(Acoustic) (Microwave)
Accuracy +0.25% of range +2mm (£0.08 in) +0.1% to £0.5% of
range
Influence of Foam High (Signal Minimal None
absorption)
Influence of Moderate None None
Steam/Vapor
Maintenance Level Low Very Low Moderate (Cleaning
required)
Typical Range 0.3m to 15m (1ft to 0.1m to 30m+ (0.3ft 1m to 200m (3ft to
49ft) to 98ft+) 656ft)
Relative Cost Low to Mid Mid to High Low to Mid

For a comprehensive look at specific hardware configurations, engineers are
encouraged to Review product options and application support on our Main Page.



Dependable Wastewater Networks

| Installation Best Practices

Even the most advanced sensor cannot provide reliable data if installed
incorrectly. To ensure dependable wastewater networks, follow these engineering
guidelines during the installation phase:

1. Avoid the Inflow: Never install a level sensor directly in the path of the incoming
pipe. The turbulence and air entrainment caused by the falling water will create
"noise" and lead to erratic readings.

2. The Dead Zone (Blocking Distance): Ultrasonic and radar sensors have a
minimum distance (dead zone) near the sensor face where they cannot measure.
Ensure the sensor is mounted high enough so that the maximum possible liquid
level never enters this zone. For ultrasonic sensors, this is typically 0.25m to 0.6m
(10in to 24in).

3. Stilling Wells: In applications with extreme turbulence or heavy foam, installing a
hydrostatic or radar sensor inside a stilling well (a vertical pipe with vent holes)
can provide a calm surface for measurement.

4. Mounting Alignment: Non-contact sensors must be mounted perfectly
perpendicular to the liquid surface. A tilt of even a few degrees can cause the
reflected signal to miss the receiver, especially at longer distances.

5. Submersible Cable Protection: For hydrostatic sensors, ensure the vent tube in
the cable is not kinked or blocked. This tube allows the sensor to compensate for
changes in atmospheric pressure. Use a bellows or a specialized junction box with
a desiccant to prevent moisture from entering the vent tube.

| Limitations and Maintenance Requirements

While modern instrumentation is highly robust, dependable wastewater networks
require a proactive maintenance schedule.

Ultrasonic Limitations: These sensors are sensitive to the "wind effect" in open
channels. Strong air currents can deflect the sound wave. In such cases, radar is a
more stable alternative.
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Hydrostatic Maintenance: In wastewater, solids can accumulate around the
diaphragm of a hydrostatic pressure transmitter. Periodic cleaning with a soft cloth
(avoiding sharp objects that could puncture the diaphragm) is necessary to
maintain accuracy.

Signal Integration: A sensor is only as good as the PLC or SCADA system it feeds.
Ensure that the 4-20mA or Modbus signal is properly shielded to prevent
electromagnetic interference (EMI) from large pump motors.

| Frequently Asked Questions (FAQ)

Q: Can | use ultrasonic sensors in a pressurized sewer line?

A: No. Ultrasonic sensors rely on the speed of sound in air at atmospheric
pressure. Changes in pressure or gas composition (like high methane
concentrations) will significantly alter the speed of sound and cause large errors.
Radar or hydrostatic sensors are better suited for pressurized environments.

Q: How do | handle grease build-up on non-contact sensors?

A: While non-contact sensors don't touch the liquid, grease can still splash onto the
sensor face. Some high-end radar units feature a PTFE (Teflon) encapsulated
antenna or a flush-mounted lens that resists sticking and can be easily wiped
clean.

Q: What is the benefit of 80GHz radar over 26GHz for wastewater?

A: The 80GHz frequency allows for a much smaller antenna and a narrower beam
(often as small as 3 degrees). This makes it much easier to install in crowded lift

stations where pipes, ladders, and pumps would otherwise interfere with a wider

26GHz beam.

Q: How do | protect sensors from lightning strikes in outdoor networks?

A: Dependable wastewater networks often span large geographic areas. Sensors
should be equipped with internal surge protection, and the signal lines should be
fitted with external lightning arrestors at the entry point to the control cabinet.
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| Project Confirmation Checklist

Before finalizing the design for a wastewater monitoring project, the engineering
team should confirm the following details to ensure the long-term dependability of
the network:

Chemical Compatibility: Confirm that the sensor housing and cable materials (e.qg.,
PVC, PVDF, PUR, or Stainless Steel) are resistant to the specific chemicals and
gases present in the wastewater.

Range and Resolution: Ensure the sensor's range exceeds the maximum depth of
the wet well by at least 10%, while maintaining the required resolution for overflow
alarms.

Power Supply: Verify if the site has stable AC power or if low-power, loop-powered
(2-wire) instruments are required for battery or solar-powered remote telemetry
units (RTUs).

Data Integration: Determine if the network requires simple analog signals
(4-20mA) or digital protocols (HART, Modbus, or Profibus) for advanced diagnostics
and remote configuration.

By adhering to these technical standards and carefully selecting the appropriate
measurement principle, operators can build and maintain dependable wastewater
networks that protect both public health and the environment. For further technical
specifications and hardware selection, visit our Main Page to explore our full range
of industrial level measurement solutions.



