Rng Chain of Custody

A practical guide to rng chain of custody, covering the reader intent, the
relationship to rng chain of custody, key evaluation criteria, common risks, and the

information the intended project audience should confirm before taking the next
step.
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Renewable Natural Gas (RNG), often referred to as biomethane, is a
pipeline-quality gas that is fully interchangeable with conventional natural gas.
However, unlike fossil-derived methane, RNG is produced from organic waste
streams such as landfill gas, livestock manure, and wastewater treatment sludge.
Because the physical molecules of RNG are identical to conventional gas once
injected into a pipeline, the value of RNG lies heavily in its environmental
attributes. To ensure these attributes are accurately tracked, verified, and traded,
a robust rng chain of custody (CoC) system is essential.

For industrial operators and engineers, establishing a chain of custody is not
merely a regulatory hurdle; it is a technical requirement that relies on precise
instrumentation and data integrity. From the initial anaerobic digestion process to
the final injection point, accurate level measurement of feedstocks, intermediate
liquids, and processed fuels provides the foundational data needed for mass
balance calculations and regulatory compliance.

Understanding RNG Chain of Custody and Its
Importance

The rng chain of custody refers to the chronological documentation or paper trail
that records the sequence of custody, control, transfer, analysis, and disposition of
renewable gas. In the context of the Renewable Fuel Standard (RFS) in the United
States or the Low Carbon Fuel Standard (LCFS) in California, the CoC ensures that
a specific volume of gas produced from a specific renewable source is credited to
the correct party.

There are generally three types of chain of custody models used in the industry:

1. Identity Preserved: The renewable gas is kept physically separate from
conventional gas. This is rare in large-scale pipeline systems.

2. Segregation: Similar to identity preserved, but allows for the mixing of different
renewable sources while keeping them separate from non-renewable sources.
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3. Mass Balance: This is the most common model for RNG. It allows for the mixing
of RNG with conventional natural gas in the existing infrastructure. The "green"
attributes are tracked via documentation, ensuring that the amount of renewable
gas sold does not exceed the amount produced and injected into the system.

To maintain the integrity of a mass balance system, every stage of production
must be monitored. This includes measuring the volume of feedstock entering a
digester and the volume of byproduct (digestat) leaving it. Reliable level
measurement instruments are the primary tools used to verify these volumes.

The Role of Precise Level Measurement in RNG
Verification

In an RNG facility, level measurement serves multiple critical functions that
support the rng chain of custody. Accurate inventory management is the first step
in proving the origin and quantity of the fuel. If a facility claims to produce 10,000
cubic meters of biomethane, it must demonstrate that the feedstock processed in
its anaerobic digesters matches that output based on known yield ratios.

Furthermore, level sensors are used in:

Feedstock Storage: Monitoring the levels of organic waste (slurry, food waste, etc.)
in primary storage tanks.

Anaerobic Digesters: Maintaining the correct liquid level to ensure optimal
headspace for biogas collection and to prevent overfilling.

Condensate Collection: Measuring the level of water and impurities removed
during the gas upgrading process.

Chemical Dosing: Ensuring that the correct amount of chemicals (such as those
used for H2S removal) are available and utilized.

Without accurate level data, the risk of "double counting” or reporting inaccuracies
increases, which can lead to the loss of valuable carbon credits or legal penalties.
For engineers looking to implement these systems, reviewing the latest
instrumentation on the Main Page is a vital step in selecting the right technology
for their specific site requirements.
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Measurement Principles for Biogas and RNG
Feedstock

Before selecting a level sensor for an RNG application, it is important to
understand the underlying measurement principles. Each technology interacts
differently with the physical properties of the media, such as viscosity, foam, and
gas composition.

| Hydrostatic Level Measurement

Hydrostatic sensors measure the pressure exerted by a liquid column. The
pressure (P) is proportional to the height of the liquid (h) and its density (p),
according to the formula $P = pgh$.

Application: These are frequently used in feedstock tanks and open pits.
Pros: Simple, reliable, and cost-effective for liquids with constant density.

Cons: In anaerobic digesters, the density of the slurry can change as organic
matter breaks down, which can introduce errors unless the sensor is frequently
recalibrated or paired with a secondary measurement.

| Ultrasonic Level Measurement

Ultrasonic sensors emit high-frequency sound waves that reflect off the surface of
the liquid. The time-of-flight is used to calculate the distance.

Application: Non-contact measurement for chemical tanks or water storage.
Pros: No moving parts; does not touch the medium.

Cons: In RNG applications, the headspace is often filled with biogas (methane and
CO2). The speed of sound changes depending on the gas compaosition and
temperature. If the methane-to-CO2 ratio fluctuates, ultrasonic measurements can
become highly inaccurate. Additionally, heavy foam can absorb the sound waves.



Rng Chain of Custody

|Radar Level Measurement (Guided and Non-Contact)

Radar sensors use high-frequency electromagnetic pulses. Like ultrasonic sensors,
they measure time-of-flight, but since electromagnetic waves travel at the speed
of light, they are largely unaffected by the gas composition in the headspace.

Application: The gold standard for anaerobic digesters and processing tanks.

Pros: Extremely accurate; unaffected by temperature, pressure, or gas density
changes. Guided Wave Radar (GWR) can even measure through foam in some
instances.

Cons: Higher initial cost compared to hydrostatic or ultrasonic options.

| Selecting Level Instruments for RNG Infrastructure

Choosing the right instrument requires matching the technology to the specific
environmental conditions of each stage in the RNG production cycle. The following
table provides a general selection guide for common RNG applications.
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Application Stage Typical Medium Recommended Key Consideration
Technology
Feedstock Intake Organic Slurry / Hydrostatic or Radar High solids content;
Waste potential for buildup.

Anaerobic Digester Fermenting Biomass Non-contact Radar Presence of foam
and varying gas
headspace.

Condensate Tank Water / Impurities Ultrasonic or Radar Corrosive nature of

the condensate.

H2S Scrubber Chemical Reagents Radar or Magnetic Chemical
Gauge compatibility of
wefted parts.

Upgraded Gas Biomethane Radar or Hydrostatic High-pressure or
Storage (Liquefied) cryogenic
requirements.

Effluent/Digestat Treated Liquid Ultrasonic Cost-effective for
large open storage.

When selecting a device, engineers must also consider the dielectric constant (DC)
of the material. Radar measurement relies on a difference in DC between the gas
and the liquid. Most organic slurries have a high DC, making them excellent targets
for radar signals.

Installation Considerations for Hazardous RNG
Environments

Installing level measurement instruments in an RNG facility requires strict
adherence to safety standards. Biogas is both flammable and potentially toxic (due
to H2S content).

1. Hazardous Area Certification: All electronic instruments installed near digesters
or gas processing equipment must be certified for use in hazardous locations (e.g.,
ATEX Zone 0/1 or Class I, Div 1).
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2. Mounting Position: Sensors should be mounted away from inlet pipes and
agitators. Turbulence and falling material can create false echoes or physical
damage to the probe. For non-contact radar, the beam angle must be clear of
internal tank obstructions like heating coils.

3. Material Compatibility: RNG feedstocks can be highly corrosive. Sensor housings
and wetted parts (the parts that touch the medium) should be made from resistant
materials such as 316L stainless steel, PTFE, or PVDF.

4. Stilling Wells: In tanks with heavy surface turbulence or foam, installing a radar
sensor inside a stilling well (a vertical pipe) can provide a calm surface for
measurement and improve signal reliability.

| Challenges and Limitations in RNG Level Monitoring

While modern instrumentation is highly advanced, the RNG environment presents
unique challenges that can impact the rng chain of custody data.

Foam Formation: Anaerobic digestion naturally produces foam. If the foam
becomes too thick or dense, it can attenuate the signal of non-contact radar or
ultrasonic sensors. In these cases, Guided Wave Radar (GWR) is often preferred as
the probe guides the signhal through the foam to the liquid surface.

Condensation: The high moisture content in biogas can lead to condensation on
the sensor face. Some radar sensors feature a "drip-off" antenna design or a
specialized lens to prevent water droplets from interfering with the signal.

Varying Gas Composition: As mentioned, ultrasonic sensors are sensitive to
changes in the gas mixture. In a digester where the methane concentration might
shift from 50% to 70%, an ultrasonic sensor could report a level error of several
centimeters, which is unacceptable for precise CoC reporting.

| Frequently Asked Questions (FAQs)

Q: How does level measurement differ from flow measurement in a chain of
custody?
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A: Flow measurement tracks the movement of gas or liquid through a pipe at a
specific moment. Level measurement tracks the total volume stored in a vessel.
Both are needed for a complete mass balance: flow tells you how much you
injected into the pipeline, while level tells you how much feedstock you used to
create it.

Q: Can | use a single sensor for both level and volume?

A: Yes, most modern transmitters allow you to input a tank strapping table or
geometry (e.g., vertical cylinder with a conical bottom). The device then calculates
the volume (liters or cubic meters) based on the measured level.

Q: How often should level sensors be calibrated for RNG applications?

A: For regulatory compliance in an rng chain of custody, annual calibration or
verification is typically the minimum requirement. However, in harsh environments
with high buildup, quarterly checks are recommended to ensure data integrity.

Q: Is radar always better than ultrasonic for biogas?

A: In almost all biogas applications, radar is superior because it is not affected by
the changing density of the gas in the headspace. Ultrasonic is better suited for
water tanks or applications where the gas above the liquid is consistent air.

| Conclusion

The transition to renewable energy sources requires not just new fuels, but new
ways of proving the origin and value of those fuels. A rigorous rng chain of custody
is the backbone of the biomethane industry, providing the transparency needed for
markets to function. By implementing advanced level measurement
technologies—such as radar and hydrostatic transmitters—operators can ensure
that their data is accurate, their processes are optimized, and their environmental
attributes are fully protected. For those in the planning or upgrading stages of an
RNG project, exploring professional-grade solutions on the Main Page will provide
the technical foundation necessary for long-term success in the renewable gas
sector.



