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Vision
To be a world leader in advancing

science and technology solutions
for a clean energy future
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Mission
Advancing safe, reliable, affordable, and
clean energy for society through global =
collaboration, science and technology —
innovation, and applied research. =

Together...Shaping the Future of Energy™



» EXPERTISE
COLLABORATION e '

For more than 50 years, EPRI has been
/ applying R&D to help solve real challenges.

EPRI’s collaborative platform is /
With EPRI, you can:

unrivaled. Our R&D:
e Leverages yourresearch dollars e Reduce expenses and increase

productivity

e Connects you to a global network of peers
e Accelerates deployment of technology e Be more resilient today and better
e Mitigates the risk and uncertainty of going prepared for tomorrow

it alone e Access an industry repository of

collective experiences, technical

e Positions you as a leader in addressing
expertise, and training resources

industrywide challenges
e Extend your staff and make your teams
more robust and more confident

e Benchmark, learn and share best

EPRI’s independent research is guided practices

by our mission to benefit the public.
We offer:

o Objective solutions

e Increase your awareness of challenges
that others are facing and alternate
solutions to challenges you might be

e Aproven track record facing

e Save time and money troubleshooting
problems EPRI and its stakeholders

have seen before

e Scientifically based research you
can trust

Our Members

Who We Are

EPRI is a non-profit organization that performs research to advance safe,
reliable, affordable, and clean energy for the public benefit. &

EPRI members represent 90% of the electricity generated and delivered in the
United States, with international participation extending to nearly 40 countries.
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Generation Sector at a Glance

GENERATION SECTOR INTERNATIONAL
RESEARCH OVERALL
PORTFOLIO SCOPE PARTICIPATION

*YTD Funding (06/7/24)

2 COUNTRIES
REPRESENTED

4 ORGANIZATIONS ACROSS
THE SUPPLY CHAIN

7 INTERNATIONAL
PARTICIPANTS

‘I 8 TOTAL US AND INTERNATIONAL
PARTICIPANTS OUR TEAM

0 TECHNICAL
GENERATION STAFF

2,000+ YEARS OF INDUSTRY
EXPERIENCE

Power Companies — OEMS — Suppliers
Engineering Firms — Academia — Government
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Australia Well-Represented in EPRI
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éw §f;i’- EPRI Generation Sector Australian Workshop
Re \

5 November 2024 - 7 EPRI 2024 Workshop
November 2024 Intercontinental Sanctuary Cove Resort, Gold Coast
8:00 am-5:00 pmAEST November 5 Breakf
8:00 am to 9:00 am reakfast
. Novembe.r > Plenary Session: Australia Energy Transition & EPRI R&D
InterContinental Sanctuar == io A= en
y November 5 Lunch
Cove Resort 12:30pm to 1:30 pm
X November 5 Materials Chemistry Heat Rate & Flexibility
Manor Circle Hope 1:30 pm to 5:00 pm Program 229 Program 226 Program 223
Island, QLD(AUS) 4212 November 6 Breakfast
8:00 am to 9:00 am reakias
November 6 Pressure Parts (Boiler) Steam Turbines Generators
9:00 am to 12:30 pm Program 214 Program 219 Program 220
Open to EPRI Members November 6 Lunch
12:30pm to 1:30 pm
and Non-mem bers November 6 Pressure Parts (Piping) Steam Turbines Generators
1:30 pm to 5:00 pm Program 215 Program 219 Program 220
November 6 Reception
6:00 pm to 8:00 pm P
November 7
8:00 am to 9:00 am RIS
November 7 Pressure Parts (HRSG) Turbine Generator User Fly Ash Erosion Session
9:00 am to 12:30 pm Program 218 Group Program 219/220
November 7 Lunch
12:30pm to 1:30 pm u
November 7 Pressure Parts — Cross Cutting Turbine Generator User Future Generation Session
1:00 pm to 5:00 pm Program 214/215/218 Group Program 219/220
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EPRI's CCP Team

= Bruce Hensel = Ben Gallagher, PE

650-308-6472 650-338-8653
Bhensel@epri.com BGallagher@epri.com

— P242 Lead (2024) — P241 Lead

— CCP Leaching — Beneficial Use

— Environmental Issues — CCP Operations/Engineering

— Site Characterization — Landfill/Impoundment

— Risk Management

— Statistics — Pond Closure

— Remediation — Ash Beneficial Use Center

— Groundwater Resource Center

-/(

= | ea Millet
470-747-2552
LMillet@epri.com

P242 Lead (2025+)

CCP Leaching
Environmental Issues
Site Characterization
Remediation

Al/ML Applications
Plant Decommissioning

Please do not hesitate to contact us!

© 2024 Electric Power Research Institute, Inc. All rights reserved.
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Legend

CCP

Programs

CCP Program
Research
Areas

Collaborating
Programs

Collaborating

Supple-
mentals

10

Emissions Control

Supplemental

Toxic Substance
and Health: Air,
Land, and Water
Supplemental
Program

for Coal and
Other Fuels

Program

CCP Material CCP Source
Characterization Characterization

Beneficial Use P240 (GSI)

P242: CCP
Site

P241 CCP La nd d nd Characterization
Management Groundwater & Risk
Management

Landfill User

Group Landfill

Management,
Closure and
Post-closure

P41.09.01
(Groundwater &
Environmental

Remediation Protection TSG)

P238 (Leachate
Treatment)

Plant
Decommissioning
P240 (Leachate
ELG)

P238 (GW
Treatment)
Pond User

Group
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CCP Research

Publications by Main Topic and Decade

200
180 171
160
140
120

99 99
100

80

60

40 N
) [ =
CCP Characterization CCP Management Groundwater Transport Remediation CCP Quality Impacts Beneficial Use Other (chemical profiles,

& Risk case studies, general
overviews, etc)

1980s 1990s MW 2000s W 2010s MW 2020s Total

500+ CCP Research Publications 1979-2024
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Historically A Mix of Designs
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Trending to Composite-Lined Landfills with Leachate Collection
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Sources: EPRI, 1997
and USDOE, 2006

35%

66% 68%

Pre-1980 (EPRI)

EPRI 1023741, 2012
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1980-1995 (EPRI) 1994-2004 (DOE)
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A Word About CCP Regulation in the US

o 1980 Q 1993-1999 o 2010 o 2015

Bevill Amendment Research by EPRI and others i EPA proposes national i “CCR Rule” regulates CCPs
' regulations, includes ' as non-hazardous

. hazardous and non- I
' hazardous options |

EPA determines CCPs should
be regulated as non-

USEPA determines high
volume CCPs not do not
warrant regulation as a hazardous & beneficial use

hazardous wastel pose no significant risk2 Research by EPRI and others

O 1993 O 2000 O 2010-2014

1 “Hazardous” for US regulatory purposes designates means cradle to grave regulation and would make it difficult to beneficially use the materials

® o o o ® o ® >

2 The “no significant risk” determination excluded mine placement, which required more information

© 2024 Electric Power Research Institute, Inc. All rights reserved. (=]



CCP Environmental and Sustainability Research



iew

h Level Overvi

19

(Very) H




= 40 Years of leaching research

CcCp

Characterization — CCP type

— Coal source/grade

- Management method

Beneficial Use

— Air emission controls
— Geochemistry

Pond and

Landiil = CPInfo database

Management
= Leach test research

Remediation

= Geotechnical properties

GW Transport &

Risk = Ash characterization methods

To Do: How does geochemistry change after closure?

18 © 2024 Electric Power Research Institute, Inc. All rights reserved. EPE'



Variable chemistry between and within units
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= Liner compatibility

CcCp

Characterization = Geotechnical stability

= Dust control

Beneficial Use

= Worker exposure & risk

= Leachate management
Pond and = Cap alternatives

Landfill
Management

= Closure: Relative risk framework

Remediation

GW Transport &
Risk

Ongoing: Landfill Design On-Demand Training

20 © 2024 Electric Power Research Institute, Inc. All rights reserved. EPE'
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Geotechnical Research For Surface Impoundments

e Ash Static Liquefaction and Geotechnical Properties of Fly Ash and Potential for Static Liguefaction: Volume 2 - Data Summary

e Embankment Loading on Saturated Coal Ash: Centrifuge Demonstration Test

e Engineering Correlations for Geotechnical Parameters for Ponded Fly Ash: Database Review and Plate Load Test

e Guidance for CCR Pond Closure and Overfills and Guidance for Construction Over Closed or Closing Ponds

e Centrifuge Models of Embankment Failures on Saturated Coal Ash and Potential Failure Mode Analysis for CCR Ponds: Guidance

Evaluation of Potential Failure Modes for CCR Impoundments

Geotechnical Properties of Ponded Class C Fly Ash and Flue Gas Desulfurization Solids

Evaluation of Fly Ash Diagenesis Potential

Geotechnical Centrifuge Tests to Assess Stability of Slurry-Deposited Coal Fly Ash: Runout and Dewatering Behavior Analysis

Estimated Displacement of Coal Fly Ash from a Breached Containment: Analyses for Centrifuge Model Tests

CEECECCCECEEL
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= Groundwater sampling

Groundwater-surface water
cCcp . .
Characterization |nte ra Ct'O nS

High resolution site characterization
Geochemical attenuation

Beneficial Use

Educational resources for power
company project managers & the
Pond and .
Landfill pUblIC
Management L.
— Statistics
— Modeling

Remediation

—~ Geochemistry

GW Transport &
Risk

— Risk & risk assessment

Ongoing: isotopes, microbiology, and advanced statistic use in GW forensics
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Geophysical methods that can help locate buried coal ash
deposits

EPRI 3002030067, 2024

© 2024 Electric Power Research Institute, Inc. All rights reserved.
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= Technology profiles

CcCp

Characterization = Holistic Decision Support Tool

= Monitored Natural Attenuation
(MNA)

— Ultimate sustainable remediation
method when applicable

Beneficial Use

Pond and
Landfill
Management

Remediation

GW Transport &

Risk

Ongoing: reactive media for in-situ tfreatment

24 © 2024 Electric Power Research Institute, Inc. All rights reserved. =2l
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Holistic
Decision
Support Tool

Factoring sustainability

info remediation
decisions

© 2024 Electric Power Research Institute, Inc. All rights reserved.

. I Green and Sustainable | g
Risk Remediation (GSR) Social/Governance
| Human Health, | | e Environmental |
1 Term Climate Change Justi
Human Health, | Adaptive | Local Business |
~ |During Corrective Management Generation
Action
Implementation
— Water | Regulatory |
Ecological, Long |
Term
| Time to Meet |
] Sk Standards
Ecological, During
Corrective Action |
Implementation || Air
— Waste |
— Energy |

Economic

——| Implementability

— Jobs

EPRI 3002024223, 2023
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CcCp
Characterization

Beneficial Use

Pond and
Landfill
Management

Remediation

GW Transport &
Risk

o Beneficiation technologies
o Beneficial uses
o Sustainability aspects:

Quantifying the Benefits of Using Coal Combustion
Products in Sustainable Construction
https://www.epri.com/research/products/00000000

0001020552

Harvested Coal Ash Used as a Cement Replacement in
Concrete: Life-Cycle Impacts
https://www.epri.com/research/products/00000000

3002024165

More in Next Presentation
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Using
harvested ash

as a

supplemental
cementitious
material (SCM)

has

sustainability
benefits
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