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Webinar Objective

Explore opportunity for biomass based clean energy
solutions under the Clean Power Plan

Share Department of Energy research on role of
bioenergy in reducing greenhouse gas emissions
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Session Leaders

Ernie Shea, 25x’25 Project Coordinator- moderator
Bob Cleaves, President, Biomass Power Association

Maeve Mason, Manager of Regulation and SIP Management
Section, South Carolina Department of Health and
Environmental Control

Zia Haq, Senior Analyst, U.S. Department of Energy
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Webinar Procedures:

Lines will be muted during presentations to minimize
background noise

For presenters and Q&A, un-mute by pressing #6
Will take questions at the end of the presentations

To ask a question, use the chat feature to submit a written
guestion

Bringing the Vision to Life
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Clean Power Plan Overview

 Major goal of plan is to reduce carbon
emissions from fossil-fuel power facilities

* Role of renewables: “Zero-emitting sources”
and “non-zero emitting sources”

e States must submit plans to the EPA for how
to meet an EPA-generated target. EPA will
have final approval of the plan.

www.usabiomass.org



Compliance Obligations of Affected
EGUs and Benefits to Biomass

Three ways for states (and ultimately EGUs) to
comply with Clean Power Plan:

1. Specific CO, emission performance rates incorporated
in Title V permits.

2. Rate-based approach: Demonstration that State has
achieved emission goals, including use of renewables,
through creation of “emission reduction credits.”

3. Mass-based approach: Achievement of so-called mass-

based goals, including use of renewables, through
creation of allowance set-asides.

www.usabiomass.org



The Role of Biomass

Biomass Power is not subject to emissions standards
for the regulation of greenhouse gases, provided the
history of the unit is 10% or less fossil fuel or subject to
a federally enforceable permit limiting fossil fuel use to
10% of less of the annual capacity factor.

“Waste-derived and certain forest-derived industrial
byproducts (such as those without alternative markets)
are likely to have minimal or no net atmospheric
contributions of biogenic CO, emissions, or even reduce
such impacts, when compared with an alternate fate of
disposal.”

www.usabiomass.org



Biomass a Recognized Renewable
Energy Source

Biomass (and biomass co-firing) joins solar, wind and
other renewables in qualifying for “allowances” or
“emission reduction credits” (ERCs) if the feedstock
meets the definition of “qualified biomass” —and the
facility was placed in service on Jan. 1, 2013 or after.

“Generation from new or expanded facilities that
combust qualified biomass or biogenic portions of
municipal solid waste (MSW) to produce electricity can
also replace generation from affected EGUs and thereby
control CO, levels in the atmosphere.”

www.usabiomass.org



How Biomass Can Qualify

A State (or if necessary federal) plan must demonstrate that
a particular feedstock is a “method to control increases of
CO, levels in the atmosphere.” Not necessary to show
“carbon neutrality” or “zero emitting.”

Only facilities that have “new installed electrical generation
nameplate capacity” after January 1, 2013, qualify for
credits or allowances.

Waste-derived, industrial forest byproducts “likely”
approvable. Sustainable forest biomass likely approvable if
consistent with state sustainability program

Tracking and verification key elements in meeting
definition.

www.usabiomass.org



Verification Requirements

Must demonstrate “an approach for controlling increases of CO, levels in
the atmosphere.” Types of biomass that meet this definition left to the
States.

For sustainably-derived agricultural and forest biomass feedstocks, they
“must adequately demonstrate that such feedstocks appropriately control
increases of CO, levels in the atmosphere and methods for adequately
monitoring and verifying these feedstock sources and related
sustainability practices.”

For forest biomass, must have methods for “adequately monitoring and
verifying these feedstock sources and related sustainability practices.”

For all qualified biomass feedstocks, plan “must specify how biogenic CO,
emissions will be monitored and reported, and identify specific evaluation,
monitoring and verification (EM&YV), tracking and auditing approaches”

Co-firing and repowering with biomass are also accepted strategies, if the
feedstocks are approved by EPA and the facility meets the other
requirements

www.usabiomass.org



Model Federal Plan

If State fails to act, EPA will impose federal plan, which
serves as a state implementation plan.

EPA seeks comments on whether to include biomass, and if
so, which types of feedstocks:

— Taking comments on biomass for ERCs and allowances pursuant
to a “pre-approved qualified feedstocks list.” Could “be
amended in the future as the science related to biogenic CO,
emissions assessments evolves.”

— Taking comments on how biomass meets the requirements to
be accepted on a list, including verification, reporting, “sufficient
credible analysis of carbon benefits, third party verification
and/or certification, or a determination of the net biogenic CO,
effects related to the production, processing and use of the
feedstock.”

www.usabiomass.org



Ongoing BPA Activities

 Comprehensive industry fuel survey

* Reporting back to EPA on fuels that should be
“approvable” in the model federal plan

* Scientific Advisory Board panel process

www.usabiomass.org
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South Carolina Department of Health and Environmental Control
Promoting and Protecting the Health of the Public and the Environment

The Future of Biopower & Clean Power Plan

A State Perspective



South Carolina Department of Health and Environmental Control
Promoting and Protecting the Health of the Public and the Environment

SC Energy Advisory Council

Summer 2010 pursuant to Section 58-3-530(13), at request of
PURC Established to:

= Begin evaluating the opportunities for energy efficiency,
new nuclear generation, and alternative energy in SC
= Develop process to discuss, analyze, and implement

changes tailored to benefit SC residents and businesses

Research Questions 2013
2009 IECC Building Codes: Adopted 2012, effective 2013
2014 Solar Legislation




South Carolina Department of Health and Environmental Control
Promoting and Protecting the Health of the Public and the Environment

SC Energy Coalition

 SC Energy Coalition formed fall 2013
* Purpose

* Consensus led to the development of “guiding principles”
* Collaboration in submitting individual comments to EPA on their
proposal

* Economic Modeling to examine the results to SC stakeholders

 http://Iwww.scdhec.gov/HomeAndEnvironment/Air/cleanpower/
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Assess Potential for Biomass in SC

Biomass (urban wood waste, logging residue, commercial thinnings, corn,
and poultry litter) used in direct-fire generation can provide the next
lowest cost renewable energy option for the state, contributing up to 490
MW in total, with costs ranging from $90 to $135 per MWh.

= La Capra Study, Renewable Resource Potential - September 2007

“...Woody biomass has the greatest potential among this group of biomass
options, which is evidenced by approximately 220MW of announced
biomass fired power projects in the state. The supply is also readily
accessible, though collection activities would need to be scaled-up and
sustainability issues addressed. Furthermore, combustion of biomass must
cope with some of the same emissions issues and regulations as large
industrial solid-fueled boilers.

= Black and Veatch, South Carolina Resources Study — January 2012



South Carolina Department of Health and Environmental Control
Promoting and Protecting the Health of the Public and the Environment

Blomass Requirements CPP State Plans

= Describe types of biomass and how the proposed
feedstock categories should be considered as “qualified
biomass”

" Propose valuation of biogenic CO, emissions
= Monitor and report biogenic CO, emissions
= Evaluation Measurement & Verification (EM&V)

= For sustainably-derived feedstocks - methods to verify
feedstock type, origin and associated sustainability
practices



South Carolina Department of Health and Environmental Control
Promoting and Protecting the Health of the Public and the Environment

Quantifiable
& Verifiable

Non
Duplicative

Permanent
&
Enforceable

Robust, independent third party verification



South Carolina Department of Health and Environmental Control
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Proposed Model Rule & Federal Plan
Areas for Comment

Should biomass be included in the Model State
Plan and proposed Federal Plan?

How should biomass be treated under the rate-
based plan?

How should biomass be treated under the
mass-based plan allowance set-aside?

How should emissions be calculated for
affected EGUs that are co-firing biomass?



South Carolina Department of Health and Environmental Control
Promoting and Protecting the Health of the Public and the Environment

' SC Energy Coalition & CPP State Plan

* Extend outreach via regional public community
meetings - being developed for fall 2015

* Review, analyze, and submit comments on EPA’s Federal
Plan and Model Rules

* Due ~ Jan 2016 (90 days after FR)

* File State Plan extension request in September 2016



South Carolina Department of Health and Environmental Control
Promoting and Protecting the Health of the Public and the Environment

SC Energy Office State Energy Plan

Data Collection
= Current/future generation and capacity

Drafting plan outline and accepting informal comments

Expected to be multi-year process & aligned with CPP
State Plan development

Submit to PURC
Point of Contact: SC Energy Office
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www.scdhec.gov
(803) 898-DHEC (3432)

You

Follow us on Twitter. Check us out on YouTube. Like us on Facebook.
@scdhec www.youtube.com/scdhec www.fb.com/scdhec
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Biomass, Biopower, and Carbon - Zia Haq

. . . Senior Analyst
Bioenergy Technologies Office Bioenergy Technologies Office

U.S. Department of Energy

The Future of Biopower under the
Clean Power Plan

25x’25
October 6, 2015 Senior Advisor, CNJV

Jennifer Dunn
Argonne National Laboratory

Bryce Stokes

26 | Bioenergy Technologies Office eere.energy.gov



Bioenergy Technologies Office

Strategy

Performan

27 | Bioenergy Technologies Office

BETO reduces risks and costs to commercialization through RD&D

Accelerate the commercialization of advanced
biofuels and bioproducts through RD&D of new
technologies supported by public-private
partnerships

Develop technologies to enable the sustainable,

nationwide production of biofuels compatible with
today’s transportation infrastructure

Validate a least one pathway for $3/GGE*
hydrocarbon biofuel with 250% reduction in GHG
emissions relative to petroleum by 2017

V ure O0U

- Renewable Energy



BETO’s Core Focus Areas

Program Portfolio Management

* Planning e Systems-Level Analysis e Performance Validation and Assessment
e MYPP e Peer Review e Merit Review e Quarterly Portfolio Review
e Competitive e Non-competitive e Lab Capabilities Matrix

Research, Development, Demonstration, & Market Transformation

Feedstock oS\y Conversion R&D 3 ' Demonstration
Supply & N Biochemical s , & Market Transf

Logistics R&D D L5\ Thermochemical oy | * Integrated
. - Biorefineries

; > Deconstruction Dy =
*  Terrestrial \ Vy ; : :
«  Algae Biointermediate y //1< Biofuels
Upgrading - N Distribution

*  Product
Infrastructure.

Logistics Preprocessing

Strategic Analysis
* Technology and

Sustainability
* Sustainability

Strategic Communications
*  New Communications

Analysis Resource Vehicles & Outlets
* Sustainable Assessment * Awareness and Support of
SDyesstiZT * Market and Office
Impact Analysis =Nl . Benefits of
* Model Development & Data Bioenergy/Bioproduct

compilation



(Selected) Barriers to Biopower Expansion

Complex permitting processes

Lack of real-world emissions data

Lack of consensus on sustainable feedstocks
Federal agencies not always coordinated

Lack of information to address uncertainties
and concerns on land use issues

Lack of detailed, in-depth, credible life cycle
analysis to support informed decision-
making and build public support

No clear understanding of the relative value
of biopower in reducing carbon footprint

Lack of public understanding of benefits of
biopower to environment and the economy

Negative public impression associated with
burning fuels using biomass for energy

Biopower Technical
{}4 Strategy Workshop

3\ ' Summary Report

' December 2-3, 2009
 Denver, Colorado

http://www.energy.gov/sites/prod/files/2014/04/f14/biopower_workshop_report_december_2010.pdf




2015 DOE Quadrennial Technology Review

* The use of biomass with CCS has the
potential to be a carbon-negative
renewable source of heat and power.

 Biomass also offers the benefit of
reducing SOx, NOx, and CO2 emissions.

* Expansion of biopower in the U.S. is
currently limited by:

1) availability and cost of feedstock Figure 4.1 Scale of Biopower Plants in the Urited States

le Energy Laboratory

2) reliability and consistent quality of
feedstock

3) combustion behavior in existing and
advanced power plants

4) economies of scale (i.e., logistics) that JT-JT.IL -L

are financially feasible with or without *jﬁff v hd ‘iﬁf *?fff *jﬁff
CCS - -
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http://www.energy.gov/sites/prod/files/2015/09/f26/Quadrennial-Technology-Review-2015 0.pdf



Co-Firing Opportunities

BETO supports feedstocks R&D that is applicable to all uses of —

biomass. ] __ o
Pacific Northwest
NATIONAL LABORATORY

|daho National Laboratory T
This Idaho National Laboratory report concludes that biomass

can be co-fired with coal up to 20%: o
i . i Logistics, Costs, and
* Based on previous cofiring trails sponsored by the DOE and GHG Impacts of

individual utilities, at least 10% biomass can possibly be
blended with ground coal prior to being pulverized in the
existing coal milling and particle entrainment feed line.

Utility-Scale Cofiring
with 20% Biomass

*  For higher cofiring rates, it was assumed that torrefaction
would be necessary to improve biomass grindability in the
existing roller or ball mills of most plants.

*  When used in conjunction with a depot concept,
pretreatment operations could enable biomass to be
produced as a commodity that could serve as a near drop-in
replacement for coal in many power plants. The possibility
of feeding as much as 20% biomass with coal through the
existing feeder systems was partially confirmed.

http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-23492.pdf




Clean Power Plan Contains Special Requirements for Biopower

* The atmosphere sees biogenic and fossil CO, as identical. Use of
biopower must reduce CO, emissions from power generation
overall.

* Biomass-related biogenic CO, benefits must be quantifiable,
permanent, non-duplicative, verifiable, enforceable.

* |If a state plans to use biopower it must “address the proposed
valuation of biogenic CO, emissions.”

* EPA provides a framework to provide guidance in this regard and
also points to other references such as state sustainable forestry
plans and other resources.

 There is no single approach to conducting this type of analysis;
results are highly dependent upon methodology.

U.S. DEPARTMENT OF Energy Efﬁciency &

32 | Bioenergy Technologies Office ENERGY Renewable Energy



Using Life Cycle Analysis

conversion to fuel

trees uptake and store Plants combust fuel and
atmospheric carbon emit CO,

Is there a reduction? How great is it?

GREET

LIFE-CYCLE MODEL

/

N [] Feedstock production

| L] L [ ] Feedstock combustion

missions
/

[C] Biogenic carbon

GHGE

[ | Netemissions

fossil-derived

http://greet.es.anl.gov/ P
33 | Bioenergy Technologies Office bio-derived EN ERGY Renewable Energy 3



http://greet.es.anl.gov/

Key factors in the estimation of net CO, emissions from biomass combustion

e (Carbon stocks and flows
* Time horizon of analysis
e Baseline choice

* Leakage

Credit: Elaine Oneil, CORRIM

Credit: J. B. Dunn, Argonne

U.S. DEPARTMENT OF Energy Efﬁciency &
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Beyond wood: Considerations for other feedstocks

e Agricultural residues (e.g., corn stover): Removal will influence
SOC levels

* Wastes: if diverted from landfills, could avoid landfill CH,
emissions, but under the CO, only approach, these avoided
emissions would not be included

* Energy crops: Could increase soil carbon content because of
high yield, which in turn is dependent upon management
practices and spatial considerations (e.g., climate)

L

U.S. DEPARTMENT OF Energy Efficiency &

35 | Bioenergy Technologies Office EN ERGY Renewable Energy

Photo Credits: National Renewable Energy Laboratory



Summary

* The Bioenergy Technologies Office supports the expanded use
of biomass (and other products) when sustainable
economically, environmentally, and socially.

 DOE supports the use of biomass for biopower in meeting the
Administration’s targets for clean energy and reduced
emissions.

e A difficulty is universal consensus on sustainability and carbon
accounting. BETO works to provide and use science-based
analytics and tools to validate and verify.

* Full carbon accounting such as life cycle analyses are needed
to demonstrate the contributions that biopower contributes
to a clean, renewable energy future.

U.S. DEPARTMENT OF Energy Efﬁciency &

36 | Bioenergy Technologies Office ENERGY Renewable Energy



Questions?

To ask a question, either press #6 to un-mute or use the chat
feature to submit a written question

Carrie Annand, VP, External Affairs  Maeve S. R. Mason, Manager, Zia Haq, Senior Analyst
U.S. Biomass Power Association Reg. & SIP Management Section Department of Energy
100 Middle St Div. of Air Assessment and Reg. 13229 Autumn Mist Circle
PO Box 9729 Bureau of Air Quality, DHEC Germantown, MD 20874
Portland, ME 04104-9729 2600 Bull Street (202) 586-2869
202-494-2493 Columbia, SC 29201 zia.hag@ee.doe.gov
carrie@usabiomass.org 803.898.2230 4. 11.5. DEPARTMENT OF

JENERGY

ASSOCIATION

masonmr@dhec.sc.gov
BIOMASSyPOWER 1) 1 K

www.usabiomass.org
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