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Then and Now: 50 Years of Success
We Internalized the Externalities of Pollution
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+ Then and Now: 50 Years of Success -
We Internalized the Externalities of Pollution
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Comparison of Growth Areas and Declining Emissions coo
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We Made our Air Safe with Technology, Not Anti-Fossil Fuel Ideology
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CASE STUDY: OZONE NONATTAINMENT
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Power Plants No Longer Drive Nonattainment
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EXAMPLE — DFW: Power Plants Have Not Driven Attainment Status for over a decade
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CASE STUDY: PM, - NONATTAINMENT
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PM2.5 LEVELS

0 CASE STUDY: U.S. PM, 5 — 6x below global average
(7x below China, & much lower than Europe)
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- W 4« For Non-GHGs, When Ambient Air Quality is “Safe,”
»~., We Should NOT Count Benefits for “Cleaner”

* Perthe FCAA, NAAQS are based on what is considered a
“safe” level of constituents for humans (plus a margin of safety).

* Only NAAQS nonattainment remaining in the U.S. i1s NOT
being driven by power plants (natural/foreign/mobile sources).

* Thus, it is inappropriate to continue assuming “benefits” from
lowering power plant emissions down to absolute zero.

* Yet, 99% of “benefits” of EPA air rules assumed by the prior
administration were derived from reducing ambient levels below
the NAAQS “safe” levels.
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‘Not All Carbon Reductions are Created Equal

Early retirement of well-controlled coal units rarely economically justified.

State & Federal subsidies and mandates for renewables has already
been a significant internalizing function of carbon as an externality.

Because carbon captured from a dispatchable fossil fuel plant innovates
CCUS & provides baseload low-carbon power, it is a much more valuable
low-carbon asset (to the grid & the world) than intermittent wind or solar.

If we are serious about mitigating anthropogenic CO2 & ensuring market
transparency, regulatory approvals/planning must ensure that ratepayers
know the true and total cost (and benefits) of their low-carbon options.
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DON’T FORGET THE MATH:
The World Needs our Technology, Not Anti-Fossil Fuel Ideology

Modeled CO, Reduction

2050 IMPACT OF DECARBONIZING ELECTRICITY: 3.3 ppm
* NO COAL FLEET = 2.06 ppm (0.4%) reduction in CO, concentration. 10.£‘?yr:)pm

* NO FOSSIL FLEET = 3.3 ppm (0.7%) reduction in CO, concentration.
» Modeled global temperature reduced by a mere 0.016°C.

2050 IMPACT OF DECARBONIZING ENTIRE U.S.:

* 10.4 ppm (2.2%) reduction in CO, concentration.
* Modeled global temperature reduced by 0.053°C.

CO2 2010 2020 2030 2040 2050 % Change

Emissions

World 30,834 34,972 36,398 39,317 42,771 +38.7%

U.S. 5,571 5,260 4,839 4,867 5,071 -8.9% 2050 Business as Usual
Sources: Energy Information Administration, International Energy Outlook 2017, World carbon dioxide emissions 480.3 ppm

by region; MAGICC6 Model; Intergovernmental Panel on Climate Change Fifth Assessment Report Working
Group |, Summary for Policymakers; National Oceanic and Atmospheric Administration Global Land and
Temperature Anomalies.
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https://www.eia.gov/outlooks/aeo/data/browser/#/?id=10-IEO2017&sourcekey=0
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https://www.ncdc.noaa.gov/cag/global/time-series/globe/land_ocean/ytd/12/1880-2017
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Petra Nova:

Power Generation:
- Gas CT/peaker for parasitic load

Carbon Capture:

« Post-combustion amine solvent
« 90% of 250 MW slip stream

- 1.65 short tons of COZannually

Product Delivery and Utilization:
- COZEOR via 80-mile pipeline

- West Ranch oil recovery up from 500
to 5,000-10,000 Barrels Per Day




| ar Path to success — Improving CCUS Economics
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DOE STUDY: Demonstrates Viability of CCUS Retrofit

Rather than Retire & Replace with Wind/Solar/Storage
(Tax Equity Owner reduces cost to the consumer even more!)

CO, sales price for EOR and 45Q tax credit Jobs created over 23 years (2020-2042)
: 20,000
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When Comparing CCUS & Renewable Energy

i~ Factors That Regulators Should Address g

WIND/SOLAR/STORAGE KEY CONSIDERATIONS CCUS RETROFIT
* Low Capacity Factors True & Total LCOE  High Capacity Factors
« Transmission Additions * No New Transmission
« Reliability & Resilience Penalty « High Reliability & Resilience
» Bird Strikes Non-GHG Externalities « Air Quality Not Impacted >
« Habitat Destruction Known “Safe” Levels (NAAQS)
« Lithium/Cobalt Mining for Batteries « Successful & Established Coal

Rare Earths for Turbines & Solar

Backup Power Emissions
Life-Cycle GHGs From
Construction & Land Use
Missed R&D opportunity

GHG Externalities

Reclamation Programs

No Backup Power Required —
(24/7 carbon-free resource)
R&D Drives Down Future
Costs (global game changer)

Domestic fuels (coal & gas) +

« Dependence on Minerals & Economic Impact &
export commodity (oil & tech)

Products Not Mined/Made in US it
roducts Not Mined/Made In Geopolitical


https://www.youtube.com/watch?v=htosc7929oA
https://www.youtube.com/watch?v=htosc7929oA

. %" The Low Carbon Role for Coal

Charles McConnell
Executive Director,
Carbon Management and Energy Sustainability

UH Energy, Chancellor/President’s Division
cmcconnell@uh.edu

Mike Nasi
> Mnasi@]jw.com

X‘/ V Partner, Jackson Walker LLP

Director, Life:Powered

QUESTIONS?



mailto:Mnasi@jw.com
mailto:cmcconnell@uh.edu

“Converting Carbon to a Commodity” Video

https://www.youtube.com/watch?v=TIXVVA0OB|c
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- CONVERTING CO2 FROM AN EMISSION TO'A COMMODITY;
A SOLUTION EVERYONE CAN SUPPORT >
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APPENDIX: Why U.S. Power
Markets are NOT Transparent

1. The premise of U.S. RE moving the needle on s
global climate change is fundamentally flawed. The Lack of

* Even if we were to eliminate all U.S. power sector IRt Ky 1101 a1 017
emissions by 2030, it would only reduce 2050 global Vi T=7a (o118 011 &

concentrations by .7% (3.3 out of 480.3 ppm) Markets Leads to
2. PTC/ITC subsidies are hidden from consumers. &0 IL 187400011115
3. All fuels receive subsidies but there is massive & and “100%

disparity in Return on Investment (in $/MW). Renewable”

4. Direct/Indirect Subsidies Distort Markets: Mandates that

. - . Mislead Ratepayers
* Transmission socialized across entire markets. ]
& Endanger Grid

* Growing costs of balancing wind & solar. Resilience.

* Stranded costs & lack of market signals for capacity.



Comparing the ROI of Federal Energy “Subsidies”

Many claim that all Subsidies per Unit of Electricity Generated
forms of energy (2017 USD/MWh, 2003 - 2017 Average)
receive “subsidies,”’ $139.8

but wind & solar -

deliver far less return 4.

on investment (ROI).

$30
Production tax credit

subsidies for existing  s25
renewable energy

technologies do not
promote innovation.

$21.70

$20

$15

Sources: Office of Management and Budget,

Analytical Perspectives; Joint Committee on  ¢10

Taxation, Estimates of Federal Tax

Expenditures; Department of Energy,

Statistical Tables by Appropriation; Census $5

Bureau, Consolidated Federal Funds Report; $1.86 $2.03

Department of the Treasury, Section 1603 $0.33 $1.13 - -
List of Awards; Energy Information $0

Administration, Electricity Data Browser Hydropower Coal Nuclear  Natural gas and oil Geothermal Wind Solar

$6.33



https://www.govinfo.gov/app/collection/budget
https://www.jct.gov/publications.html?func=select&id=5
https://www.energy.gov/cfo/listings/budget-justification-supporting-documents
https://www2.census.gov/pub/outgoing/govs/singleaudit/
https://home.treasury.gov/policy-issues/financial-markets-financial-institutions-and-fiscal-service/1603-program-payments-for
https://www.eia.gov/electricity/data/browser/

Transmission Costs of Integrating Renewables
Case Study: ERCOT
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Off-Peak Exuberance vs. On-Peak Reality:

80000 OFF-PEAK EXUBERANCE:
Total Power Demand Houston (.Zhromcle he-adllne,
70000 “Texas wind generation breaks
record, ERCOT reports”

=< 60000 (19,168 MW Wind on 12/14/18 when
E entire grid needed only 36,760)
E 50000
- ON-PEAK REALITY:
% 000 Wind underperformance from
% 50000 7/10-7/13/19 on & off peak.
% ———————————————————————————— 4= |nstalled Wind:
o 20000
— ~24,000 MW

10000

Solar Generation
) —m— e e e S ———
7/10/2019 7/11/2019 7/12/2019 7/13/2019
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Wind Power Production: 1,508 MW
Graph Updated: Jul 11, 2019 13:56 Updated: Jul 11, 2019 14:45

The Imputed Cost \
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And it’s Not Just Texas In the Summer!
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PJM Bomb Cyclone
Case Study in Energy Resilience

How is it Again that Americais

_ Going to Live Without Coal?

Deltz 8 D@
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607 619 12 2% 2%

ble 127 122 5 4% -

346 351 5 1% 1%
: 6 117 112 1994% 22% |
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Globally, More Renewable Energy Means
More Expensive Power

Electricity costs (¢ per kilowatt hour) Denmark-***
30 Q@

Australia or ey

‘ ltaly g |
25 ‘ ..o’. |
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Britain &’

20 " o Trend = 0.02¢/Kkilowatt
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Expensive Energy Hurts the Poor the Worst

Civil Rights Suit Exposes California‘s Regressive Green Energy Agenda
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ENERGY DENSITY = ENVIRONMENTAL STEWARDSHIP

Density of U.S. Energy

Resources
Power Source W /m?
Nuclear 307
Coal 182
Natural Gas 101
Crude Oil 22
Solar 8
Hydroelectric 1.7
Wind 1.0
Ethanol 0.3

Source: Vaclav Smil, Power
Density, MIT Press, 2015.

Land Requirements for a
1000 MW Power Plant

Nuclear Coal Nat. Gas Solar

1 mi?

2mi2 3 mi¢ 27 mi?

Wind

115 mi?

Sources: Energy Information
Administration, Today in Energy, Nov.
29, 2017; National Renewable Energy
Laboratory, Land Use by System
Technology; Vaclav Smil, Power
Density, MIT Press, 2015.

Amount of land required for 5,000
GWh of annual production, assuming
60% capacity factor for nuclear, coal,
and natural gas, 20% for solar, and
34% for wind. Land requirements for
wind include spacing between
turbines. Values for wind and solar do
not include land for transmission lines
or energy storage to ensure equal
reliability to dispatchable power.

o W


https://www.eia.gov/todayinenergy/detail.php?id=33912
https://www.nrel.gov/analysis/tech-size.html

