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As the water and wastewater industry moves toward greater automation and
resource efficiency, events like the Tri State Water Conference 2026 serve as
critical touchpoints for engineers, utility managers, and technology providers.
These gatherings highlight the regional challenges of water scarcity, aging
infrastructure, and the necessity for precise data acquisition. At the heart of
modern water management is level measurement—a fundamental requirement for
ensuring the safety and efficiency of treatment plants, distribution networks, and
storage facilities.

Selecting the appropriate level measurement technology is no longer just about
measuring height; it is about ensuring long-term reliability in harsh environments,
minimizing maintenance costs, and integrating seamlessly into SCADA systems.
This guide examines the core technologies that will be discussed at the Tri State
Water Conference 2026, providing a technical foundation for professionals
evaluating new instrumentation for their 2026 projects.

| Fundamental Principles of Level Measurement

Before selecting a device, it is essential to understand the physics behind the
various measurement principles. In the water industry, four primary technologies
dominate the landscape: Radar, Ultrasonic, Hydrostatic, and Magnetic
measurement.

|Radar Level Measurement (Non-Contact and Guided)

Radar technology utilizes electromagnetic waves, typically in the microwave
spectrum. Non-contact radar sensors emit a high-frequency signal (often 26 GHz or
80 GHz) toward the medium. The signal reflects off the surface and returns to the
sensor. The device calculates the distance based on the time-of-flight principle.

80 GHz Radar: This high frequency allows for a narrower beam angle, which is
crucial for avoiding internal obstructions like ladders or agitators in narrow tanks.
It provides an accuracy of 2 mm and is largely unaffected by temperature
fluctuations, vacuum, or high pressure.
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Guided Wave Radar (GWR): This technology uses a probe (cable or rod) to guide
the microwave pulse directly to the liquid surface. It is particularly effective in
applications with low dielectric constants or where heavy foam might dissipate a
non-contact signal.

| Ultrasonic Level Measurement

Ultrasonic sensors function by emitting high-frequency sound waves. Like radar,
they use the time-of-flight principle. However, because sound requires a medium
(air) to travel, these sensors are sensitive to changes in air temperature, humidity,
and turbulence. Most modern ultrasonic units include integrated temperature
compensation to maintain accuracy, typically around 0.25% of the measured span.
They are cost-effective solutions for open-channel flow and standard water storage
tanks.

| Hydrostatic Level Measurement

Hydrostatic transmitters measure the pressure exerted by a liquid column at a
specific point. The principle is based on the formula: $P = \rho x g X h$, where $P$
is pressure, $Xx

ho$ is the liquid density, $g$ is gravity, and $h$ is the height of the liquid. These
sensors are often submersible and are the preferred choice for deep wells,
boreholes, and lift stations. They are highly reliable but require the liquid density to
remain relatively constant for accurate height calculation.

| Magnetic Level Gauges

Magnetic level gauges are used for visual indication and remote transmission.
They consist of a bypass chamber attached to the side of a tank. A float containing
a permanent magnet moves with the liquid level, flipping magnetized flaps or
activating a reed-chain transmitter. This provides a clear, power-free visual
reference for operators on the plant floor.
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| Application Engineering for Water Infrastructure

During the Tri State Water Conference 2026, many discussions will likely focus on
specific application challenges. Engineering a solution requires matching the
sensor to the environment.

| Potable Water Reservoirs and Storage

For clean water storage, non-contact radar is increasingly becoming the standard.
Its ability to provide high-precision measurements without touching the water
prevents contamination and reduces the need for sensor cleaning. In large
reservoirs, hydrostatic transmitters are also used as a redundant backup to ensure
constant monitoring even during power fluctuations or signal interference.

| Wastewater Lift Stations and Wet Wells

Lift stations present a challenging environment characterized by turbulence, foam,
and corrosive gases like hydrogen sulfide ($H2S5$). Ultrasonic sensors are
frequently used here, but they can struggle if thick foam accumulates. Radar
sensors with high signal sensitivity are often recommended for these scenarios
because the microwave sighals can penetrate foam more effectively than sound
waves. Additionally, hydrostatic sensors used in wastewater must be designed with
flush diaphragms to prevent clogging from solids and fats.

| Chemical Dosing and Treatment

Water treatment involves the precise dosing of chemicals such as sodium
hypochlorite, alum, and various polymers. These chemicals are often stored in
smaller, plastic tanks. Small-form-factor radar sensors or magnetic level gauges
with chemical-resistant linings (such as PTFE or PVDF) are essential to prevent
corrosion and ensure the safety of the dosing process.
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| Technical Selection Table

When evaluating technologies for a specific project, engineers can use the
following table to compare the primary attributes of each method.

Technology Accuracy Typical Range Key Major
Advantage Limitation
Non-Contact +2 mm Up to 30 m+ Unaffected by Higher initial
Radar vapor/temp cost
Ultrasonic +0.25% Span 0.5mto15m Cost-effective Sensitive to
wind/foam
Hydrostatic +0.1% to 0.5% 1 mto 200 m Ideal for deep Requires
wells constant
density
Magnetic Gauge =5 mm to 10 0.3mtobm Visual & Not for
mm Remote combo high-viscosity

For a comprehensive overview of available instrumentation and detailed technical
specifications, engineers can visit the Main Page to review product options and
application support.

| Installation Considerations and Best Practices

Even the most advanced sensor will fail if installed incorrectly. The Tri State Water
Conference 2026 will likely feature workshops on maintenance and installation.
Key considerations include:

1. Dead Zones (Blocking Distance): Every non-contact sensor has a "dead zone"
directly beneath the transducer where measurement is impossible. Ensure the
sensor is mounted high enough so the maximum liquid level never enters this
zone.

2. Mounting Position: Sensors should be mounted away from the tank wall to avoid
false reflections (interference). For radar, a distance of at least 200 mm from the
wall is usually recommended. Avoid mounting sensors directly above the tank
inlet, as the turbulence and falling liquid will disrupt the signal.
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3. Stilling Wells: In tanks with heavy agitation or surface ripples, installing the
sensor inside a stilling well (a vertical pipe) can stabilize the liquid surface and
provide a much cleaner signal for both radar and ultrasonic devices.

4. Venting for Hydrostatic Sensors: Submersible hydrostatic transmitters require a
vented cable to compensate for changes in atmospheric pressure. If the vent tube
is blocked or saturated with moisture, the level reading will drift. Using a desiccant
cartridge at the end of the vent tube is a standard best practice.

| Limitations and Environmental Risks

Understanding the limitations of your instrumentation is critical for risk
management.

Vapor and Condensation: While radar is mostly immune to vapor, heavy
condensation on an ultrasonic transducer face can "blind" the sensor. Some
ultrasonic models feature a self-cleaning function or a vibrating face to shed water
droplets.

Foam: Thick, dense foam can absorb ultrasonic and radar signals. In such cases, a
Guided Wave Radar or a Hydrostatic transmitter is often the only viable solution.

Temperature Extremes: In outdoor installations in the Tri-State region, sensors
must be rated for the local temperature range. Extreme heat can affect the
electronics of top-mounted sensors, while freezing can damage hydrostatic
diaphragms if ice forms around the sensor.

| Frequently Asked Questions (FAQ)

Q: Can radar level meters be used in plastic tanks without cutting a hole?

A: Yes, certain high-frequency radar signals can penetrate plastic tank lids,
allowing for measurement from the outside. However, this depends on the material
thickness and the dielectric constant of the liquid.

Q: How often do hydrostatic level sensors need calibration?
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A: In clean water applications, annual calibration is standard. In wastewater or
abrasive environments, semi-annual checks are recommended to ensure the
diaphragm has not been compromised or coated with debris.

Q: Is 80 GHz radar always better than 26 GHz?

A: Not necessarily. While 80 GHz offers a narrower beam and better resolution, 26
GHz radar is often more robust in the presence of heavy steam or dust. The choice
depends on the specific vessel geometry and internal conditions.

Q: How do | handle level measurement in a tank with a curved bottom?

A: Most modern level transmitters allow for the input of a "strapping table" or
linearization curve. By entering the tank dimensions, the transmitter can convert
the measured level (height) into an accurate volume (liters or cubic meters).

| Preparing for 2026: What Engineers Should Confirm

As you prepare for the Tri State Water Conference 2026 and your upcoming fiscal
cycles, confirm the following with your instrumentation partners:

Data Integration: Does the instrument support the communication protocols used
by your SCADA system (e.g., 4-20mA HART, Modbus, or Profibus)?

Lifecycle Support: What is the expected lifespan of the sensor in your specific
chemical environment, and are replacement parts readily available?

Compliance: Does the equipment meet local regulatory standards for potable
water contact (such as NSF/ANSI 61) or explosion-proof ratings for hazardous
wastewater areas?

By focusing on these technical boundaries and selection criteria, water
professionals can ensure that their infrastructure is equipped with the most
accurate and reliable level measurement solutions available in 2026 and beyond.
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