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Taking stock of some of our previous work on 
super-emitters
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Recognizing my collaborators

Formerly with the
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Approach and Caveats

• Data source: The 2020 Nonpoint 
Oil and Gas Emission Estimation 
Tool, Version 1.3

• One county only: Kingfisher 
County, Oklahoma

• This is a proof of concept.

• Not actually a Monte Carlo 
simulation!  A simple data set with all 
possible combinations rather than 
sampling.

• Only one source category evaluated 
and only one pollutant: VOC emissions 
from Crude Oil Tanks.

Parameter Value

Crude Oil Production 29,350,750 bbl

Crude Oil Wells 1,584

VOC Emissions (Working, 
Breathing, and Flashing) 
from Crude Oil Tanks

2,976.4 tons
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Kingfisher County, Oklahoma

STACK: Sooner Trend 
(Oil Field), Anadarko 
(Basin), Canadian and 
Kingfisher (Counties)

In 2020, Kingfisher County was the highest crude oil 
producing county in Oklahoma 5



https://www.eia.gov/petroleum/drilling/pdf/anadarko.pdf
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Data Analysis

8



Note the heavy tail of 
the data distribution
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2013 Permitted Oklahoma Wellhead Point
Inventory Facility Emissions

2020 Nonpoint Tool Monte
Carlo Simulation



Additional Element
• Field inspections have shown a tendency for 

high production wells to overwhelm their 
vapor collection systems.

• Reduce capture efficiency for the 9% of wells 
with emissions 171 tons (per year) or more.

Simulated Super-Emitters:

Baseline emissions: 2,976 tons

Emissions with simulated super-
emitters: 3,385 tons

Percent increase: 13.7%
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Conclusions
• Applying a Monte Carlo approach to existing emissions inventory data can convert a 

simple, completely flat data distribution into a heavy-tailed distribution.

• With no additional computational changes, the total emissions will remain the 
same.

• Simple computational changes (e.g., increasing the risk of control system failure for 
high emission sources) will allow simulation of higher emissions from the heavy tail 
of the data distribution.

Future Applications
• Incorporate gas composition data into the Monte Carlo analysis to generate 

benzene concentrations. Add distance-to-population data and demographics 
to generate probabilistic risk assessments.

• Generate temporal profiles. Use this approach to design measurement site 
inspections to refine the data, identify super-emitters, and ground truth this 
approach.
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Thanks!

Tom Richardson, P.E.
Rules & Planning Section
Air Quality Division
Oklahoma DEQ
tom.richardson@deq.ok.gov
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