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Methane Emissions Abatement in the O&G fields and EPA factors



Methane:  A more Potent Gas over Shorter Periods

Sources Negative Impact

Source:  www.ccacoalition.org/methane

CH4 Abatement

 Benefit 
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“The International Energy 
Agency (IEA) estimates 
methane emissions from the 
industry must be reduced by 
75% by 2030 to align with 
net zero,”

(IEA)

The Global 

Methane Pledge

https://www.iea.org/reports/curtailing-methane-emissions-from-fossil-fuel-operations
https://www.iea.org/reports/curtailing-methane-emissions-from-fossil-fuel-operations


EPA - Methane Emissions O&G Industrial Profile

US 2018 Reported GHG Emissions

51%

21%

225 MMT CO2e -> 72 %
*89 MMT CO2e -> 28 %
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*1 kg of methane (CH4) is equal to 25 kg CO2 equivalents

•1 kg of
methane
(CH4) is equal to 25 kg CO2 equivalents



EPA - Methane Emissions O&G Industrial Profile

US Onshore Production: 2018 top reported 
emissions sources

56 %
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Onshore Wellsite Pads Facilities – Sep & Storage

9



Methane Emission Detection and Estimation
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LiDAR
Laser imaging, Detection, and Ranging

OGI
Optical Gas Imaging

Method 21Fly-over &
Drone Surveys

Periodic Surveillance 

Continuous Surveillance (in favorable conditions)

Point Sensing



EPA – Pneumatic Devices Emission Report
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Or 48% at 95% CL



Methane Emission Monetization

IRA “Waste Emission Charge

The Inflation Reduction Act (IRA) of 2022 
imposes a methane fee on facilities that 
emit more than 25,000 metric tons of 
carbon dioxide equivalent per year and 
exceed applicable waste emissions 
thresholds. The fee is called a “waste 
emissions charge”. 

The fee will start at $900 per metric ton 
of methane in 2024, increase to $1,200 in 
2025, and hold at $1,500 in 2026 and 
thereafter. The fee applies to methane 
emissions in excess of a small allowance 
that depends on the type of operation. 

* Source-level only 

≤ 0.05%

≤ 0.50%

≤ 1.00%

≤ 2.00%

≤ 0.20%

≤ 0.10%

Quarterly

Semi-annually

Annually*

Annually*

Annually*

Semi-annually

Stringent

High

Medium

Mandatory minimum

Mandatory minimum

Mandatory minimum

A

B

C

D

E

F

Source: https://miq.org/the-technical-standard/

Accreditation



The Proposed Multiphase Flowmeter (MPFM) Solution



Top 10 Reasons for Simplifying Well-pad Facility 
Using MPFM Technology

1. Primary objective: Reduces Scope 1 emission more than 69% (Case Study)

2. Well-pad capex and opex savings (~50%) 

3. Replaces logistically and operationally demanding field test separators

4. Minimal equipment and piping costs—single multiphase line instead of lines for each phase

5. Minimal hardware and instrumentation maintenance—no moving parts

6. More flexible operation—flexible MPFM installation upstream or downstream of the choke 

7. Minimal manpower and human intervention—remote monitoring, diagnostics, and operation

8. Allows for central VRU—eliminates venting from the storage tanks to reduce emission further

9. Minimal footprint—spillage and permitting

10.Overall, more elegant and efficient wellsite facility infrastructure 
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Emission Abatement Cost

Oil and gas methane abatement cost curve at 2017−2021 prices and 2022 prices

 (updated February 2023).
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Emission Abatement – The Multiphase 
Flowmeter Solution

Test Separator

Venturi/Gamma Ray Spectroscopy Combination 

Multiphase Flow Meter (MPFM)
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OPEX Reduction

25%

CAPEX Reduction

50%



Eagle Ford Operator Implementation – Field Case Study



Eagle Ford Operator Sustainability 
Objectives

“We are setting a goal to be in the top quartile for lowest 
emission intensity among our peers in the Eagle Ford!”

“We’ve installed equipment that reduces emission 
overtime and Planning further implementations in 2022”

Solution must be:
▪ Cost effective
▪ Efficient
▪ Scalable
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The North America Challenge
Lifetime of unconventional well

MPFM solution is required to have good accuracy for rapid 
changing condition
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MPFM Technologies Evaluated

• Single-point measurement at venturi throat

• Independent of flow regimes

• Measurement of both:

• total mass flow rate 

• phase volume fractions of oil, water and gas.

• Changes in water salinity can affect the 
measurement
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Technology 2 - Differential Pressure/

Gamma-spectroscopy Meter Combination

Technology 1 - Optical Sensing Method:  Near-Infrared 

(NIR) Spectroscopy

• Measurement of oil and water fractions can be 
easily distinguish 

• Water salinity does not affect the absorption 
response

• Presence of wax or asphaltenes can affect the 
measurement



MPFM Technology Selected - How Does it Work

Venturi
P, P, T 

sensor (MVT)

 source
133Ba

detector

flow computer

• venturi & P, P, T

• Nuclear system

• flow computer

total mass @ LC

phase fraction (αw, αo ,αg)  @ LC

Single phase flow rates 
(qw, qo,qg) @LC & SC

Technology 2 - Differential Pressure/

Gamma-spectroscopy Meter Combination
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Attenuation at LE
A

tten
u

atio
n

 at H
E

Fraction Meter & Gamma Ray Attenuation

Nucleonic Fraction Meter
▪ Nuclear Measurement is based on the attenuation of 

the fluid

▪ Based on Gamma ray attenuation and it is possible to 
draw the Nuclear Triangle Solution

▪ This leads to the measurement of the fraction of oil, 
water, and gas

Δcps

Gas 100 %

Water 100 %

Operating
Point

Oil 100 %

w

g

o



Eagle Ford Operator Implementing 4 Well-pad 
using MPFM

Traditional test separator based well-pad 

facility

Transitioned to

Test Separator

MPFM

MPFM

MPFM

MPFM

Hybrid 4 well pad combining MPFM and 

only 1 test separator

Eagle Ford

MPFM removes min 3 pneumatic devices per test separator:
▪ Water Liquid Level Controller
▪ Oil Liquid Level Controller
▪ Gas Level Controller
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Wellsite Equipment Transition

Separator

MPFM

Transitioned to

Traditional test separator flanges and control valve details MPFM flanges and control valve details

Intermittent bleed devices (liquid level controllers)

Flanges

Continuous low bleed device for the pressure 
control valve (PCV)

99 Flanges
2 intermittent bleed devices
1 continuous no bleed device

26 Flanges
2 intermittent bleed devices 
   (controlled brief pulses)
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4 Well-pad Equipment Emissions Estimates

Transitioned toTraditional layout – 4 separators Hybrid layout – 1 separator and 4 MPFM

Emitting

Components
Number Usage/Frequency EPA Factor 

(scf/hr/device)

EPA Factor 

(scf/D/device)
Total scf/D

Flanges 
(assumed 

connector value)

99×4 = 
396

0.003 0.072 28.51

Intermittent

devices
2×4 = 8 Once an hour 13.50 323.00 2,584.00

Continuous low-

bleed devices
1×4 = 4 1.39 33.36 133.44

Total 2,745.95

Emitting

Components
Number Usage/Frequency EPA Factor 

(scf/hr/device

EPA Factor 

(scf/D/device)
Total Scf/D

Flanges for 1 
separator 
(assumed 

connector value)

99 0.003 0.072 7.13

Flanges for four 
MPFMs (assumed 

connector value)

26 ×4 = 
104

0.003 0.072 7.49

Intermittent 
devices for one 

separator

2 Once an hour 13.50 323.00 646.00

Intermittent 
devices for four 

MPFMs

2×4 = 8 Twice a day 13.50 27.00 216.00

Continuous low-
bleed devices for 

one separator

1 1.39 33.36 33.36

Total 909.98

Emissions Reduction

67%

4 well-pad site/day
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Measurement Metrology



Field Test Results and Additional Benefits 

OPEX Reduction

25%

CAPEX Reduction

50%

Accuracy

+/- 5%
Up to 95% GVF/well 

Uncertainty results between MPFM and test separator
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Reference:  SPE 215151 Abatement of GHG Emissions by Simplifying field Architecture with Multiphase Flowmeters in Onshore US Shale:  A Field Case Study 



Improved Accuracy for More Challenging Conditions

Lifetime of unconventional well

• XRF Improves accuracy for more challenging flow conditions

– Liquid uncertainty ≤ |10%| even at GVF (flowgas/flow total) > 95%
28

(GVF > 95%)



Differential Pressure/ Gamma-spectroscopy Meter 
Combination MPFM – Turndown Feature 

Low-rate extender kit

- Using an insert feature to reduce  
the cross-section, then reducing 
the meter size area without 
replacing the complete meter

- Reduce capex and nonproductive 
time

- Increase meter turndown ratio
- Extend operational envelope
- Maintain high-accuracy 
   

MPFM 29mm venturi size down to 19mm 
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Permian Basin Implementation Examples



Heater treaters

Free-water knockoutsBulk separators

Test Separator

Tank

MPFM
MPFM

MPFM

MPFM

MPFM

Permian Permian

Hybrid layout – 1 test separator and 5 

MPFM

Central Processing - 3 separators and 18 MPFM

Other Examples of MPFM-based Well-Pad 
Implementations

Scenario 1

Scenario 3
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Scenarios - Methane Emissions  Reduction 
Estimates

Additional scenarios potential methane emissions reduction
Satellite tankless wellsite location with 6 MPFM

Emissions Reduction 

92%
6 well-pad site/day

Scenario Emitting 
Components 
Combination

Total scf/day Emitting Components 
Combination

Total scf/D Emissions 
Reduction

1 5 Separators 3,432.44 1 Separator + 5 
MPFM

965.85 72%

2 6 Separators 4,118.93 1 Separator + 6 
MPFM

1,021.72 75%

3 18 Separators 12,356.78 3 Separator + 18 
MPFM

3,065.16 75%

4 6 Separators 4,118.93 6 MPFM 335.23 92%

Pipes from well pad

Pipe to facility

MPFM

MPFM

MPFM

MPFM

MPFM

MPFM

Permian

Scenario 4
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Conclusions

• Onshore production well-pads, gathering and boosting stations are responsible for the majority 
of methane emissions (72%) produced by the O&G industry

• EPA factors to report GHG emissions are subjective and may underestimate the real values 
(some studies indicate up to 60% underestimation)

• To detect and measure accurately GHG emissions is still challenging and needed but we need 
strict emission reduction strategies in order to meet 2030 targets

• Simplified wellsite facilities using MPFM provides a speedy, cost effective, efficient and scalable 
solution for scope 1 GHG emissions abatement 

• A case study showed how MPFM can help reduce emissions up to 92%, with a 50% reduction in 
capex, 25 % reduction in opex providing +/- 5 measurement uncertainty 

• Support by regulators and industry is needed
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Central Processing Facility Design with MPFM

Rankin
Upton County

Texas

Bulk Sep

Free Water Knock-out Heater Treater

Questions?



MPFM Technology 2:  Distinct Sections

Fluid Mechanics – Flow Model
→ Total Mass Flow Rate (Bernoulli)

Nuclear Physics – Nuclear Model
→ 3 Phase Fractions (Nuclear Equations)

Fluid Behavior – PVT Model
→ Convert from Line to Standard ConditionsΔP

Flow Direction

Ba133
source

Venturi

Gamma-ray 

detector

Single-point measurement at the venturi throat at high frequency 
and independent of flow regimes

Flow 

computer
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Technology  Calculations Overview
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Input parameters @ 
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*From Fundaments of Multiphase Flow Metering
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Total Mass Flow Rate & Fraction Calculation

3 equations with 3 unknowns

o + w + g =1
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PVT Model (Black Oil Model):  Oil, Gas, Water Volumetric Flowrates Outputs at 
Standard Conditions

Nuclear ModelFlow Model

dynmixTotalMass PKQ = 2

3
737



Phase Measurements Mechanism

Low energy linear attenuation
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0

Gas 
(g=1,w=o=0)

Oil
(=1,g=w=0)

Water
(=1,g=o=0)

Linear Attn = Mass Attn (Composition) x Density (P, T)

Operating 
Point
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Value Proposition – Permanent Installations  

Permian 
Installation

Permian 
Installation

Eagle Ford 
Installation

Eagle Ford 
Installation

Units installed 100 120 50 70

Construction 
time savings

3-4 weeks 3 weeks 1-2 weeks 2 weeks

CAPEX savings 30K $/well 50K $/well 100K $/well 50K$/well

OPEX 
savings 

10k/well/year 10k/well/year 25k/well/year 20k/well/year

ESG 50-100t CO2e

Lead time 
savings

Up to  10 months

Reduction PVF 30-40%
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