World liquids production has recovered to 99% of 2018 level
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U.S. oil production is expected to exceed pre-pandemic peak in December 2022

EIA Current/STEOQ/STEO Master 2022
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Less than 60% of U.S. "oil" production is really oil
The rest is non-petroleum and comes from natural gas, plants & refinery gain

20.8
20

g 15

£

> Non-petroleum
z production

gﬁ 10

oil production

eg8ggdagdngdsyruatesennheelaalgggayyNyy

§ T o § T o § 3 @ § 3 @ 5§ 3 @ 58 @ 65 P @65 P Q&P PGB 2GR PG Q&I a

- - - - - e - - - e - L - > -
Source: EIA STEO & Labyrinth Consulting Services, Inc. EIA Current/STEO/STEO Master 2022

artberman.com



What are natural gas liquids (NGLs)?

Hydrocarbons in natural gas that are separated as liquids at natural gas processing,
fractionating, and cycling plants. Products obtained include ethane, liquefied petroleum
gases (propane, normal butane, and isobutane), and natural gasoline (pentane).
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NGL Attribute Summary eia
Natural
Chemical Primary
Gas o Applications End Use Products A /_Q
Liquid
CoH, Ethylene for plastics Plastic bags; plastics; T———1— Mist free vapor
Ethane H production; petrochemical  |anti-freeze; detergent Industrial Mesh pad or
feedstock JRNER Pk Sty
CiHs Residential and commercial [Home heating; small Industrial, EE RS R e
Propane & heating; cooking fuel; stoves and barbeques, | Residential, Mist-laden vapor e e =i ik
petrochemical feedstock LPG Commeraal Qa
CHqp Petrochemical feedstock; Synthetic rubber for N Liquid and \‘ @ 0 0 . :
Butane J&J blending with propane or  [ires; LPG: lighter fuel | o by \m - H L]
gasoline
CHypo Refinery feedstock; Alkylate for gasoline,
|sobutane petrochemical feedstock aerosols; refrigerant Industrial Disengaged
liquid falls
CeHyz Natural gasoline; blowing Gasoline; polystyrene;
Pentane : : agent for polystyrene foam  |solvent Transportation
w0 o = Liquid
Blending with vehidie fuel Gasoline; ethanol
Pentanes | Mix of C:H.; |exported for bitumen blends; oil sands Jransportasion
Plus* | and heawver |production in oil sands production P

Ethane is the largest share (¥*55%) of NGL production. It is used almost exclusively to
produce ethylene, which is then turned into plastic bags, anti-freeze and detergent.

artberman.com




What is refinery gain?

Gain is the refining phenomenon in which the volume of refined product coming out of a
refinery or conversion unit is greater than the volume of product going in.

Processing gain occurs because most refined products coming out of a refinery
have lower densities than the crude oil going in
This results in a volume expansion
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What is fuel ethanol?

Fuel ethanol is denatured alcohol made by fermenting the sugar in the starches of grains
like corn. It is blended with gasoline to extend the use of that fuel.

FOODorRFUEL?

Nearly a billion people will go hungry tonight, yet this year the U.S, will turn nearly 5 billion bushels of
corn into ethanol. That's enough food to feed 412 million people for an entire year.

((€2))

resourcemedia

artberman.com 6



What are refined petroleum products?
Refined petroleum products are derived from crude oils through processes such as

catalytic cracking and fractional distillation

Gasoline accounts for 53% of U.S. finished petroleum products in 2022
Distillate accounts for 24% and kerosene-jet for 9%
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Natural gas liquids account for 6 mmb/d (30%) of 2022 U.S. "oil" production
NGL relative portion of total increased 5% in 1H 2020 as crude production fell
Tight oil increased from 9% to 61% of crude + condensate from 2010 to 2022
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World liquids production hasrecovered to 99% of 2018 level but crude oil to only 96%
Natural gas liquids output has recovered to 114% of 2018 level
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U.S NGL consumption increased 1.4 mmb/d (+63%) from 2.3 mmb/d in 2010
to 3.7 mmb/d in 2022; 55% was ethane/ethylene
Net exports increased 2.3 mmb/d since 2010
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Ethane is the main component of NGL & has only 49% of the heating content of crude oil
Its primary use is not as a fuel but making plastic bags
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U.S. natural gas liquids have about 37% less heat content than U.S. crude oil
U.S. crude oil has about 5% less heat content than imported oil
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One-third of world "oil" consumption is not oil
33 mmb/d (34%) was natural gas liquids and "other petroleum liquids" in 2021
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The red queen effect
The U.S. oil production base declines at 37% per year
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