WELK | REFERENCE GUIDE

Wastewater Management in
Food Industry

A practical guide to wastewater management in food industry, covering the reader
intent, the relationship to wastewater management in food industry, key
evaluation criteria, common risks, and the information the intended project
audience should confirm before taking the next step.
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Effective wastewater management in food industry operations is a critical
requirement for regulatory compliance, environmental stewardship, and
operational efficiency. Unlike standard municipal sewage, food processing effluent
often contains high concentrations of organic matter, fats, oils, grease (FOG), and
varying pH levels resulting from cleaning-in-place (CIP) cycles. Managing these
complex waste streams requires a robust infrastructure where precise level
measurement plays a foundational role in automation and process control.

From dairy plants and slaughterhouses to beverage bottling facilities, the ability to
monitor tank levels, open-channel flows, and sludge accumulation ensures that
treatment systems operate within their design parameters. This guide examines
the technical principles of level measurement within food industry wastewater
contexts, providing engineering benchmarks for technology selection and
installation.

| Measurement Principles for Wastewater Applications

Before selecting an instrument for wastewater management in food industry
facilities, it is essential to understand the physical principles governing different
measurement technologies. Each method interacts differently with the physical
properties of food-grade effluent.

| Radar Level Measurement (Non-Contact)

Radar level meters utilize Frequency Modulated Continuous Wave (FMCW) or
pulsed microwave signals. The sensor emits an electromagnetic wave that reflects
off the surface of the liquid and returns to the receiver. The distance is calculated
based on the time-of-flight or frequency shift. Because radar waves do not require
a physical medium for propagation, they are largely unaffected by air temperature,
pressure, or the presence of steam and vapors—common occurrences in hot
wash-down environments.
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| Ultrasonic Level Measurement

Ultrasonic sensors emit high-frequency sound pulses. The time taken for the echo
to return from the liquid surface determines the level. While cost-effective,
ultrasonic measurement is dependent on the speed of sound, which varies with air
temperature. In food processing, where steam or heavy foam is present, the sound
waves can be absorbed or scattered, leading to signal loss. However, for outdoor
equalization basins or ambient-temperature storage, they remain a standard
choice.

| Hydrostatic Pressure Measurement

This contact-based method measures the pressure exerted by the liquid column
above a submerged sensor. The pressure is directly proportional to the liquid
height and density ($P = \rho gh$). In wastewater management, hydrostatic
transmitters are often used in lift stations and deep sumps. They are immune to
surface foam but can be sensitive to changes in liquid density if the wastewater
composition fluctuates significantly.

| Technology Selection for Food Industry Effluent

Selecting the right instrument requires an analysis of the specific waste stream.
The "Main Page" of a technical equipment provider like Welk often categorizes
these tools by their resilience to specific environmental factors.

|Hand|ing Fats, Oils, and Grease (FOG)

FOG is a primary challenge in food wastewater. These substances tend to coat
sensors, leading to "bridging" or false readings in contact-based probes.
Non-contact radar is the preferred solution here, as it remains unaffected by
surface buildup on the vessel walls or the sensor face itself.
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| Managing Foam and Agitation

Many food treatment processes, such as aerobic digestion, involve heavy aeration
or mechanical mixing. This creates turbulent surfaces and thick foam layers. Radar
sensors with high signal sensitivity can often penetrate light foam, whereas
ultrasonic signals are typically blocked. If foam is extremely dense, a stilling well
or a hydrostatic transmitter may be required to bypass the surface interference.

| Chemical Resistance and CIP Processes

Food plants frequently use caustic and acidic cleaning agents. Level sensors
installed in collection tanks must feature wetted parts made from chemically
resistant materials such as PVDF, PTFE, or high-grade 316L stainless steel to
prevent corrosion and premature failure.

| Practical Selection Table

The following table provides a comparison of level measurement technologies
commonly deployed for wastewater management in food industry settings.

Radar (80GHz) Hydrostatic Magnetic
Gauge
Accuracy +1 mm to £2 +0.25% of +0.1% to +5 mm
mm range +0.5%
Contact Type Non-contact Non-contact Contact Contact
(Submerged) (Bypass)
Foam Handling Excellent (High Poor Excellent Good
freq)
Steam/Vapor Unaffected Highly affected Unaffected Unaffected
Maintenance Very Low Low Moderate Moderate
(Cleaning)
Primary Use Process Tanks Open Channels Sumps/Pits Boiler Feed
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|App|ication Areas in the Food Factory

To optimize wastewater management in food industry plants, sensors must be
strategically placed across several key stages of the treatment train.

1. Grease Traps and Interceptors: Monitoring the level of accumulated grease
helps schedule pumping services efficiently, preventing overflows and downstream
blockages.

2. Equalization (EQ) Tanks: These tanks balance the flow and organic load before
biological treatment. Accurate level monitoring is vital to prevent dry-running
pumps or tank overtopping during peak production shifts.

3. pH Neutralization Skids: Level sensors ensure that chemical dosing for pH
adjustment occurs only when sufficient volume is present, protecting the biological
treatment stage from chemical shocks.

4. Sludge Holding Tanks: Measuring the interface between water and settled solids
(sludge) allows for optimized dewatering processes, reducing the volume of waste
transported off-site.

| Installation Considerations and Best Practices

Proper installation is as important as technology selection. Engineers should
adhere to the following guidelines to ensure long-term reliability:

Beam Angle and Obstructions: For radar and ultrasonic sensors, ensure the signal
path is clear of ladders, agitator blades, or inflow pipes. Modern 80GHz radar units
offer narrow beam angles (e.g., 3° to 8°), which significantly simplifies installation
in narrow tanks.

Dead Zones (Blanking Distance): Every non-contact sensor has a minimum
distance it cannot measure (the "dead zone"). Ensure the sensor is mounted high
enough so the maximum liquid level never enters this zone.

Stilling Wells: In applications with extreme turbulence or heavy foam, installing the
sensor inside a vertical pipe (stilling well) can provide a calm surface for accurate
measurement. This is particularly useful for hydrostatic and radar sensors.
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Mounting Position: Avoid mounting sensors directly in the center of a circular tank
to prevent multiple reflections (parabolic effect). A position at 1/2 to 1/3 of the tank
radius is generally recommended.

| Limitations and Challenges

While modern instrumentation is highly advanced, certain limitations remain in
wastewater management in food industry environments.

Build-up on Transducers: Even non-contact sensors can suffer if condensation or
splashing causes material to dry on the sensor face. Some radar units feature a
"lens" antenna design that sheds droplets, but periodic visual inspections are still
recommended.

Temperature Fluctuations: Rapid temperature changes (e.g., discharging boiling
water from a cooking kettle into a cold sump) can cause pressure spikes or air
density changes. Hydrostatic sensors with integrated temperature compensation
are necessary in these scenarios.

Power Supply in Remote Areas: For large-scale treatment lagoons, wiring can be
expensive. Low-power sensors compatible with wireless protocols or solar-powered
telemetry are often required.

|Frequent|y Asked Questions (FAQs)

Q: Can ultrasonic sensors be used in meat processing wastewater?

A: It depends on the location. In outdoor lagoons, they are effective. Inside the
plant, where steam and high-pressure cleaning are common, non-contact radar is
much more reliable due to its immunity to vapor.

Q: How do | measure the level in a tank with a thick layer of floating solids?

A: Hydrostatic pressure transmitters are often the best choice here because they
measure the weight of the liquid from the bottom, ighoring the physical state
(foam or solids) of the surface.

Q: What is the benefit of 80GHz radar over 26GHz radar for food waste?
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A: 80GHz radar has a much shorter wavelength, allowing for smaller antennas and
a narrower beam. This makes it easier to avoid internal tank obstructions and
provides better reflection from agitated surfaces.

Q: How often should wastewater level sensors be calibrated?

A: Most digital radar and ultrasonic sensors do not require routine re-calibration
once commissioned. However, hydrostatic sensors should be checked annually for
zero-drift, especially if the wastewater contains abrasive particulates.

| Conclusion

Successful wastewater management in food industry facilities hinges on the
integration of accurate, reliable level measurement. By understanding the
principles of radar, ultrasonic, and hydrostatic technologies, facility managers can
select instruments that withstand the harsh realities of FOG, foam, and chemical
cleaning. For a comprehensive overview of available technologies and detailed
technical specifications, engineers should consult the Main Page of specialized
industrial manufacturers to find the solution that best fits their specific process
requirements. Implementing the right measurement strategy not only ensures
environmental compliance but also drives down operational costs through better
resource management and reduced maintenance downtime.
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