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In industrial and municipal wastewater treatment, the equalization basin,
commonly referred to as an eq basin, serves as a critical buffer. Its primary
function is to manage the fluctuations in wastewater flow and characteristics,
ensuring that downstream biological or chemical treatment processes receive a
consistent and manageable load. Without effective equalization, treatment plants
risk hydraulic overloading, process instability, and potential regulatory
non-compliance.

Reliable level measurement is the cornerstone of eq basin management. Accurate
data allows plant operators to automate pump cycles, prevent overflows, and
maintain the steady-state conditions required for efficient treatment. This article
examines the technical requirements for level instrumentation in eq basins,
comparing various measurement principles and providing engineering guidance for
selection and installation.

| The Role of the Eq Basin in Process Automation

An eq basin acts as a reservoir that collects raw wastewater before it enters the
main treatment train. In many industrial settings, such as food processing or
chemical manufacturing, wastewater generation is intermittent. A large volume of
high-strength waste might be discharged during a cleaning cycle, followed by
hours of low flow.

The eq basin addresses two main variables:

1. Hydraulic Equalization: Balancing the flow rate to prevent "slugs" of water from
overwhelming the clarifiers or aeration tanks.

2. Concentration Equalization: Blending high-strength and low-strength waste
streams to provide a uniform organic load (BOD/COD) and pH level to the
microorganisms in biological reactors.

To achieve these goals, level sensors must provide continuous, real-time data to
the plant’s control system (PLC or SCADA). This data determines when to activate
transfer pumps and at what speed (via Variable Frequency Drives) to maintain a
constant discharge rate regardless of the influent volume.
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Measurement Principles for Eq Basin Level
Monitoring

Selecting the right technology requires an understanding of how different sensors
interact with the wastewater environment. In an eq basin, the surface is rarely
calm; it is often subject to turbulence from mixers, foam from surfactants, and
steam in hot industrial processes.

| Ultrasonic Level Measurement

Ultrasonic sensors are a common choice for eq basins due to their non-contact
nature. These devices emit high-frequency sound pulses that travel through the
air, reflect off the liquid surface, and return to the transducer. The sensor
calculates the distance based on the time-of-flight and the speed of sound.

Advantages: No moving parts, low maintenance, and cost-effective for standard
applications.

Limitations: Because sound speed is affected by air temperature, integrated
temperature compensation is required. Furthermore, heavy foam can absorb the
sound signal, leading to "loss of echo," and heavy steam can distort the pulse.

|Radar (FMCW) Level Measurement

Radar level meters use high-frequency electromagnetic waves (typically in the
26GHz or 80GHz range) rather than sound. Frequency Modulated Continuous Wave
(FMCW) radar is particularly effective for eq basins. The sensor emits a continuous
sighal with a changing frequency; the difference between the emitted and received
frequency is proportional to the distance.

Advantages: Radar waves are unaffected by air temperature, pressure, or vapor.
They can penetrate thin layers of foam and provide high precision even in
turbulent conditions.

Limitations: Higher initial investment compared to ultrasonic or hydrostatic
sensors, though the long-term reliability often offsets the cost.
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| Hydrostatic Level Measurement

Hydrostatic transmitters are submersible pressure sensors placed at the bottom of
the eq basin. They measure the pressure exerted by the liquid column above them.
Based on the formula $P = \rho \times g \times h$ (where $P$ is pressure, $\rho$ is
density, $g$ is gravity, and $h$ is height), the level is determined.

Advantages: Unaffected by surface foam, turbulence, or floating debris. Ideal for
very deep basins where mounting a sensor at the top is impractical.

Limitations: Since the measurement depends on liquid density, significant changes
in wastewater composition (e.g., high salt content or heavy sludge) can affect
accuracy. The sensor is in contact with the media, requiring robust materials like
316L stainless steel or Hastelloy to resist corrosion.

| Technical Comparison Table

Measurement Type

Accuracy

Foam Resistance

Vapor/Steam
Resistance

Maintenance Level

Typical Range
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Non-contact

+0.25% of range

Poor to Moderate

Poor

Low

Up to 15m (49ft)

Non-contact

+2mm to £5mm

Good

Excellent

Very Low

Up to 30m+ (100ft+)

Contact (Submerged)

+0.1% to £0.5% of
range

Excellent

Excellent

Moderate (Cleaning
required)

Up to 200m (650ft)
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| Engineering Considerations for Eq Basin Selection

When specifying a level meter for an eq basin, engineers must evaluate the
specific environmental factors of the site. For a comprehensive review of available
industrial instruments, professionals can visit the Main Page to compare specific
model specifications.

| 1. Surface Conditions and Foam

Eq basins often involve aeration or mixing to prevent solids from settling and to
keep the waste from becoming anaerobic. This activity creates surface turbulence
and, frequently, a layer of foam. If the foam is thick and dense, ultrasonic sensors
will likely fail. In such cases, an 80GHz radar is the preferred non-contact solution,
as its shorter wavelength and high signal-to-noise ratio allow it to track the liquid
surface through the foam.

| 2. Basin Geometry and Obstructions

Many eq basins contain internal structures such as ladders, pipes, and agitator
shafts. Non-contact sensors have a "beam angle." If this beam hits an internal
obstruction, it creates a false echo. Radar sensors generally have narrower beam
angles (as low as 3 degrees) than ultrasonic sensors, making them easier to install
in crowded basins without interference.

| 3. Chemical Compatibility

Industrial wastewater can be highly aggressive. If using a hydrostatic transmitter,
the cable jacket (typically PUR, PE, or FEP) and the sensor diaphragm must be
compatible with the chemicals present. For non-contact sensors, the housing
should be rated for the environment (e.g., IP67 or IP68) to protect against moisture
and corrosive fumes.
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| Installation Best Practices

Proper installation is as important as selecting the right technology. To ensure
reliable performance in an eq basin, follow these guidelines:

Avoid the Inlet: Never mount a level sensor directly above the influent pipe. The
falling water creates extreme turbulence and air bubbles that will interfere with the
signal.

Stilling Wells: In basins with severe agitation or heavy foam, a hydrostatic sensor
can be installed inside a stilling well (a vertical pipe with vent holes). This protects
the sensor from mechanical stress and provides a calm surface for measurement.

Mounting Position: For ultrasonic and radar sensors, ensure the transducer face is
perfectly parallel to the liquid surface. The sensor should be positioned away from
the basin walls to avoid "ringing" or side-lobe interference.

Dead Zone Management: Every non-contact sensor has a "dead zone" (blocking
distance) near the transducer where measurement is impossible. Ensure the
sensor is mounted high enough so that even at maximum basin capacity, the liquid
level does not enter this zone.

| Limitations and Common Risks

While modern instrumentation is highly advanced, certain risks remain in eq basin
applications:

Build-up: In wastewater with high grease or oil content, material can build up on
the face of an ultrasonic transducer or around a hydrostatic diaphragm. Regular
visual inspections are necessary.

Lightning and Surges: Since eq basins are often located outdoors in open areas,
sensors are susceptible to lightning strikes. Using transmitters with integrated
surge protection and ensuring proper grounding is vital for longevity.
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Density Fluctuations: If the eq basin is used for heavy sludge storage or if the
concentration of dissolved solids varies wildly, hydrostatic sensors must be
recalibrated or used in conjunction with a secondary technology to maintain
accuracy.

| Frequently Asked Questions (FAQs)

Q: Can | use a float switch in an eq basin?

A: While float switches are useful for high-level alarms or basic pump control, they
do not provide continuous level data. For an eq basin where flow pacing is
required, a continuous transmitter (radar, ultrasonic, or hydrostatic) is necessary.
Float switches are best used as a redundant backup for overflow prevention.

Q: How does temperature affect the level reading?

A: Temperature primarily affects ultrasonic sensors because the speed of sound
changes with air density. Most industrial ultrasonic meters include a temperature
probe to compensate for this. Radar and hydrostatic sensors are largely unaffected
by changes in the air temperature above the liquid.

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

A: 80GHz radar offers a much narrower beam and better signal focusing. This
allows the sensor to ignore internal tank obstructions and provides a more reliable
reflection from turbulent surfaces, which are common in equalization processes.

| Conclusion

The eq basin is a fundamental component of effective wastewater treatment, and
its performance is directly tied to the quality of its level instrumentation. By
understanding the physics of ultrasonic, radar, and hydrostatic measurement,
engineers can select a solution that withstands the rigors of the industrial
environment. Whether dealing with foam, turbulence, or corrosive chemicals, Welk
provides a range of level measurement solutions designed for accuracy and
long-term reliability. For detailed product selection and technical support, please
refer to our Main Page.
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