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Typical sulfur content of fossil
coal -0.2-5%
Crude oil-1-4%

Natural gas-3-6 ppb <0,40001 %

WHAT IS COALe COAL CONSTITUENTS




HOW IS COAL FORMED?

https://en.wikipedia.org/wiki/Coal




HISTORY OF COAL USE




HISTORY OF COAL USE (CONTINUED




U.S. energy overview: Electricity
generation mix

U.S. electricity generation, by fuel type U.S. electricity generation, by fuel type
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COAL IS DOWN TO 22% OF ELECTRICITY
GENERATION FROM 42% IN 2011
(BUT UP FROM 2020)!

(Max coal penetration was 53% in 1997) Ref: BCSE 2022 Factbook




Coal Percentage | 000’s of GWhrs
of Generation Coal Gen
Texas 33.9% 148

84.5% 97.7
67% 90.1

Indiana
Ohio

lllinois 43.2% 87.4
Kentucky 92% 83.4
Pennsylvania 36.1% 80.1
West Virginia 95.5% 77.6
Missouri 82.6% /7.7
Michigan 50.2% 53.1
Florida 22.5% 52

TOP-TEN COAL USING STATES

Huff Post, 9/28/15, 2014 data



Expected requirements for new generating capacity will be met by renewables and natural

gas—

Annual electricity generating capacity additions and retirements (Reference case)
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U.S. coal production, consumption, and net exports, 1950-2019

million short tons
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— production — consumption — net exports

Information Administration, A Review, Table 6.1, June 2020

The Largest U.S. Coal-exporting
Port To Asia: Baltimore, MD

H Hendguarters

DIRTY SECRET: COAL EXPORTS

Original Source: Consol WWWAGORAFINANCIALCOM




Economics: Generating electricity from
natural gas vs. coal in the U.S.
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COAL IS LOSING ECONOMICALLY TO
NATURAL GAS
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COAL COMEBACK?
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DESPITE VOW TO PUT ‘MINERS BACK 2
TO WORK,' COAL KEEPS COLLAPSING / coolmine

NY Times, 10/6/20



U.S. energy overview: Completed and
announced coal-fired plant retirements

U.S. coal retirements, by type
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COAL POWER PLANT RETIREMENTS ARE
CONTINUING FOR ECONOMIC REASONS




Air pollution
» from a typical coal-fired
power plant Enoq,ﬁ
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ENVIRONMENTAL ISSUES WITH COAL /
Ref: Grgenpeace

(figure)




CARBON CAPTURE AND STORAGE — =
(CCS) CHALLENGES S S

Ref: Clean Air Task Force



Deployment: Cumulative installed CCS
capture rate in the U.S.

CO2 capture capacity in the U.S.
(million metric tons)
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Petra Nova is closed: what it means for carbon capture, EandE News 9/22/20
» Pioneer CCS facility that demonstrated CCS on a commercial scale
+ 32 announced CCS projectsin U.S., half are with power sector

CARBON CAPTURE AND STORAGE

(CCS): SMALL BUT GROWING

Re: BCSE 2020 Factbook



0.2-3%
S 10-14%
SULFUR H For example:
HYDROGEN ; ;
e - . Gasoline 19.4 gallons

Benzo(a)pyrene
[PAHs]

Diesel Fuel & Heating Qil  10.5
- . Jet Fuel 4.1
Benzene Heaw FuE] DH 1?

Propane 15

Asphalt & Road Oil 1.3
Petrochemical Feedstocks 1.1
Other Products 5.0

ASPHALTICS

Crude oll
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WHAT IS OlL? CRUDE AND REFINED
OIL CONSTITUENTS




HISTORY OF OIL USE




HISTORY OF OIL USE (CONTINUED)




vV vV vV VvV VvV VvV VvV VY

PETROLEUM PRODUCTS CONSUMED
AND PRODUCED IN U.S. IN 2019




ENVIRONMENTAL ISSUES WITH OIL




Crude oil production
million barrels per day

55 2018 Reference
historyi projections
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2017 Oil and Gas Methane Emissions by Segment (~203 MMTCO?2e)

Source: Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 - 2017, USEPA, April, 2019

Distribution: 6 % \

~~ Oil Production: 18 %

/
/
Transmission and Storage: 16 % "

Processing: 6 %

Gas Production: 54 %

METHANE EMISSIONS FROM THE U.S.
OIL PRODUCTION SYSTEM, 2017/

_ , Ref: U.S. EPA
Total: 36.5 MM tons of CO2e for oil production systems




U.S. energy overview: Jobs in select
segments of the energy sector

Jobs in select energy segments, 2018
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Sustainable, nuclear and storage energy jobs, 2018
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THE JOBS QUESTION

Ref: BCSE 2020 Factbook
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