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SCOPE

This document was prepared by the Gas Certification Institute (GCl) to support natural gas pipeline
operators, midstream companies, production firms, and measurement service providers in developing
training and competency standards related to gas volume calculation and verification.

These recommendations focus on the knowledge, skills, and critical thinking required for tasks routinely
performed by gas measurement technicians, SCADA analysts, and engineers responsible for ensuring the
accuracy of gas volume and energy calculations. Emphasis is placed on the correct application of base
conditions, compressibility correction, flow equations, and verification of Electronic Flow Measurement
(EFM) outputs.

The training framework is grounded in the application of key industry standards (e.g., AGA Reports 3, 7,
and 8; GPA 2172; API MPMS Chapter 21.1) and is designed to equip personnel with both conceptual
understanding and hands-on calculation skills. Recommendations in this document promote structured
learning that begins with measurement fundamentals and progresses through scenario-based analysis,
spreadsheet modeling, and audit trail validation.

A comprehensive gas measurement calculations training program should combine self-paced learning,
instructor-led workshops, and scenario-based exercises, supported by real-world datasets. Competency
should be measured through written assessments, manual calculation drills, and demonstration of the
ability to identify and resolve data anomalies—ensuring technical proficiency, regulatory readiness, and
commercial confidence.

Abstract

In the current landscape of increased regulatory scrutiny, contractual complexity, and financial precision,
the accuracy of gas volume measurement has become a strategic priority for operators, midstream
companies, and marketers. Despite the widespread deployment of flow computers and automation
systems, persistent errors in applying base conditions, compressibility corrections, and flow calculations
continue to result in revenue loss and legal disputes. This paper outlines the critical need for targeted
technical training in gas measurement calculations and presents a curriculum-based solution developed
by the Gas Certification Institute (GCI). Case studies, including recent legal precedents, are used to
underscore the operational and financial risks of calculation errors and to advocate for workforce upskilling
as a strategic imperative.

1. Introduction

The natural gas industry depends on accurate, auditable, and standardized volume measurement for
custody transfer, reporting, and regulatory compliance. Every molecule of gas transferred through
pipelines or sold across custody points has an associated monetary value. A small percentage of error in
calculated volume or energy content can translate into significant financial discrepancies over time.

Field technicians, measurement engineers, and SCADA analysts are often tasked with ensuring
measurement accuracy. However, many are not equipped with the deep mathematical understanding
required to manually validate or troubleshoot data generated by Electronic Flow Measurement (EFM)
systems. This results in over-reliance on automation and software, creating operational blind spots.
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With increasing litigation and audits focused on volumetric discrepancies, the industry must realign its
priorities to include not just compliance, but foundational technical competence.

2. Problem Statement

Incorrect application of gas measurement principles continues to cause:
e Volume reconciliation errors leading to financial disputes
e Inaccurate allocation of product in joint venture operations
e Misreporting of royalties, severance tax, and production revenue
e Failures in regulatory audits and third-party verifications

In the 2025 Delaware Superior Court case, Hartree Natural Gas Storage, LLC v. PAA Natural Gas Storage,
L.P, the court examined a contract dispute over discrepancies in the quantity of base gas represented
during an asset sale. Hartree alleged that PAA misrepresented the amount of recoverable base gas, leading
to overpayment. Technical audits revealed inconsistencies in how base condition conversions and gas
compressibility factors were applied. This case exemplifies the consequences of calculation errors—both
in operational contexts and during asset transactions.

3. Industry Standards Overview

Gas measurement relies on the application of standard practices and calculations defined in industry
documents, including:

e AGA Report No. 3: Used for orifice metering, outlining methods to calculate flow based on
differential pressure and physical properties.

e AGA Report No. 7: Guidance for turbine meter flow measurement.

e AGA Report No. 8: Provides compressibility factors and methods to determine the Z-factor
required to correct gas volumes.

e APl MPMS Chapter 21.1: Defines requirements for Electronic Gas Measurement (EGM) systems,
including recordkeeping and configuration validation.

e GPA 2145 / GPA 2172: Used to calculate heating value, gas properties, and energy content from
lab-analyzed gas samples.

Despite their critical role, many field personnel interact with these standards only in a peripheral manner.
Few are trained to apply the calculations manually or to question the data outputs from software.

4. Training as a Strategic Solution

The Gas Measurement Calculations course, offered by the Gas Certification Institute, was created to close
this knowledge gap. It is designed as a post-foundation training course for professionals who understand
the components of measurement but need practical skills in:

e Unit conversions between actual and standard volumes
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e Temperature and pressure base corrections
e Calculation of corrected volumes using compressibility (Z-factor)
e Manual and spreadsheet-based orifice meter flow calculations (AGA-3)
e Verification of flow computer outputs
e Troubleshooting sensor and configuration errors
Curriculum Structure:

e Day 1: Review of base conditions, units, and conversion standards. Introduction to AGA and GPA
documentation.

e Day 2: Orifice meter flow calculations using field data and Z-factor applications (AGA-8 based).
Compressibility correction using manual and digital methods.

e Day 3: Scenario-based exercises on volume validation, energy reconciliation, and flow computer
audit trails.

The course includes worked examples, case studies, formula references, and practice spreadsheets.

5. Case Study: Legal and Operational Consequences
Legal Case: Hartree Natural Gas Storage, LLC v. PAA Natural Gas Storage, L.P.

This case centered on a misrepresentation of base gas quantity during a $70 million storage asset
acquisition. After the transaction, Hartree conducted a volume audit and alleged that the gas volumes
were overstated by at least 30%. During litigation, it became clear that differences in how the Z-factor was
calculated, and base conditions were referenced created divergence in reported volumes. These
discrepancies significantly affected valuation, royalty reporting, and operational forecasts.

The court ruled that insufficient documentation and inconsistency in calculation methodology constituted
grounds for further financial investigation. While not all disputes escalate to litigation, the case
demonstrates the risks of inadequate measurement documentation and training.

Operational Example:

At a major midstream operator in Texas, a field audit of monthly volume records revealed systematic
under-reporting of gas throughput from several meter stations. After recalculating volumes using AGA-3
equations and adjusting for local atmospheric pressure (13.95 psia instead of 14.73 psia), technicians
identified a cumulative error resulting in $450,000 of lost revenue over a 12-month period. The root cause
was traced to incorrect default settings in the EFM configuration files and lack of technician awareness
about how atmospheric pressure varies by elevation.

6. Outcomes of Targeted Training
Training outcomes from recent cohorts of the Gas Measurement Calculations course include:

e 95% of participants improved accuracy in manual flow validation exercises
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e 87% reported confidence in identifying Z-factor errors in flow computer data

e Several companies reported cost recoveries exceeding thousands of dollars after revalidating
suspect volume of data post-training

The course is also being integrated into internal development programs for SCADA analysts and
measurement technicians across several midstream operators.

7. Conclusion and Recommendations

With billions of dollars transacted daily on measured volumes of natural gas, the margin for error has
become razor thin. While technology has improved data acquisition and recordkeeping, it has not
eliminated the need for human oversight. Engineers and field personnel must be empowered with both
conceptual understanding and mathematical skill to validate automated data.

Recommendations:

e Integrate standards-based calculation training into onboarding and ongoing workforce
development

e Require periodic revalidation of measurement personnel competencies

e Encourage collaboration between commercial, regulatory, and operations departments in defining
training goals

The Gas Measurement Calculations course is a scalable, field-tested solution that addresses an urgent
industry need. By promoting technical literacy in measurement math, the industry can reduce losses,
defend contract claims, and ensure compliance.

8. References
1. American Gas Association. AGA Report No. 3, Part 2 (2013).
2. American Petroleum Institute. APl MPMS Chapter 21.1 (2020).
3. Gas Processors Association. GPA 2172 (2021).

4. Hartree Natural Gas Storage, LLC v. PAA Natural Gas Storage, L.P., Delaware Superior Court, No.
N22C-07-073 PRW (2025).

5. Gas Certification Institute. (2025). Gas Measurement Calculations Course Overview.

6. B.Welker and R. George, “Natural Gas Measurement Handbook,” Gulf Publishing, 2012.

Copyright @ 2025 Gas Certification Institute. All rights reserved.



Gas Certification Institute

Serving the hydrocarbon industry since 2000, Gas Certification Institute (GCl) is the authority on liquid and
natural gas measurement training for oil & gas industry professionals and for measurement standard
operating procedures (SOPs) for energy companies. GCl’s instructors are among the leading names in our
industry and are active participants in the AGA, API, and GPA committees that write and maintain our
measurement standards. GCl provides natural gas and liquid measurement SOP manuals that are
structured around the tenets of Sarbanes-Oxley for pipelines, midstream, and production companies.
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ADDITIONAL RESOURCES

The Natural Gas Measurement Technician Training and Development Guidelines white paper prepared
by the AGA Transmission Measurement Committee (Copyright © 2010 American Gas Association) provides
an excellent resource for companies developing programs for the natural gas measurement technician.
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