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Project Overview

e Bloeconomy growth depends on biomass quantities,
cosfts, quality, environmental effects, efc.

« Goal: Provide BETO and bioeconomy stakeholders with
biomass feedstock quantity and cost information.

— Support other BETO projects with biomass feedstock supply
data (quantities, type, cost, spatial distribution, current and
future potential).

— Important where future supply/price is uncertain (e.g. energy
crops, forestland resources)

— Risk: Erroneous feedstock assumptions = Suboptimal R&D $
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1 - Management

Team is aware of tasks, milestones, budget; Team develops approach and executes

 Work plan is developed and coordinated with DOE and collaborators (INL, Soffware
Engineering Group, University of Tennessee).

« Maggie Davis: supply modeling; Nicole Samu: logistics modeling; Steven Hahn, William
Godoy, Addi Thakur, Donnie Earnest, Jenna Delozier: Programming

e Bi-weekly calls with BETO technology manager and feam.

o Coordination with 1.1.1.2 Feedstock Supply Chain Analysis, 4.2.1.20 Integrated
Landscape Management.

e Risks:

— Erroneous resource supply/cost data can misinform other platforms; Mitigate
with peer reviews.

— Increased precision or resolution without increased accuracy; Mitigate with
uncertainty analyses.

— Over-apply HPC resources; Mitigate with cognizance and course correction




2 - Approach

1) Maintain county-level supply modeling (e.g. Billion-ton Report).

o Agresidues and energy crops: Policy Analysis System, a partial
equilibrium economic model.

* Forestland resources: Forest Sustainable and Economic Analysis Model.
« Wastes: EPA, USDA NASS, USDA ERS, USDA FS
2) Future work: Build subcounty modeling.

e Field-level impacts (yield, operational costs, environmental effects) not
capftured in county-level modeling.

o Collaborate with INL fo quantify field agronomic, operational, and
environmental suitabillity criteria

e Build high-performance computing (HPC) stochastic capabilities to
account for subcounty probability distribution of attributes

e Explore HPC capabillity fo solve at millions of fields rather than 3,100
counties.




2 - Approach
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.~ supplyChainElements
______
3 — |mpC|C'|' Resource Assessment Models ;

Feedstock data used by | +CPolicy Analysis System Model (POLYSYS)__

ofther projects, platforms, and | T—
stakeholders, e.g.: D= 7

 INL woody and
herbaceous State of
Technology Reports.

| Leasl CostFormulatierl Spatigl Todl (fGF),/

mﬂ s,

e Biomass Scenario Model Impact Assessment Models

and others.

« Data available at
bioenergykdf.net since last
peer review:

- +]2k views

- +9k dafa downloads

- S of top 10 pages on
KDF

Companion Market Model (TR
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Scenario 1: no incentive for quality Scenario 2: n% premium for quality
4 - Progress and Outcomes
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4 - Progress and Outcomes i
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4 - Progress and Outcomes
T 10 |

A 90% reduction in facility

capacity needed to reduce 2,

feedstock costs by ~$10-

$20/tonne for biopower.
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4 - Progress and Outcomes

~/700 million tonnes CO, can be
sequestered annually at
scenario-average costs ranging
from $42 to $92 per tonne CO,

based on energy crops
agricultural residues.
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4 - Progress and Outcomes

Speedup with parallelization

Parallelization benefits: SCM ——POLYSYS

« Supply Characterization 40
Model speedup 9x,

reduced runtime from ~100 2 %
days to ~10 hrs. o

« Policy Analysis System 225
runtime reduced from ~10 = 20
hours fo ~15 minutes (20- os
year stochasfic simulation). 3

. Next: Ridge EERE ¢ 10
computational resources, o 5
graphical processing units. 0

O 10 20 30 40 50 60 /70 80 90 100
Number of cores
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Summary

e Overview: Supply Analysis to provide robust feedstock supply
Information.

o Approach: Using economic and logistics simulation models
and data visualization.

e Technical accomplishments: Provided data for SOTs, MYP
targets, data requests for other FT and A&S projects.

e Relevance: Bioeconomy dependent upon biomass supply.

e Future work:
— Supply analyftics.

— Coordinate with INL on Integrated Landscape Management, “nth”
plan) modeling assumptions.
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Quad Chart Overview

Open slide master to edit
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Responses to Previous Reviewers’' Comments

o Y .. am always suspect of the assumptions behind the
conclusions reached in the study about the price of the

commodities in gquestion...” . .
R Sensitivity to key variables, base-

- We acknowledge that prices are case (1%), 2040
impossible to predict because
They Wi” VOry WiTh fUTure 250 350 T:t:cllsuppIY(:;:i:llondry:::) 750 850
macroeconomic conditions and
technical innovations. emestertee

— Our methods and results are peer e T
reviewed but we recognize
variability with our sensitivity pasture intensifcaion
anlyses Ond hope our OngOing Residueoperationalefficie:li ] 100% by 2040
work in stochastic simulations will
elucidate impacts of crengeinalcropins o .o
uncertainties. Lo rentlcots
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Responses to Previous Reviewers’ Comments
Relative yields of Miscanthus
Current Climate

e “...SOome factors to consider including in
future work might be municipal readiness
(I.e., road access)... as well as gradual
Impact of climate change...”

- We have included road
infrastructure in our delivered —
feedstock analysis and agree that st .
local attributes should be | s
considered where site-specific o Y
simulations are needed.

- We agree that climate change will i
affect future yields. The climate Lo
change analysis in the Billion-ton
Report suggests that geographic
distributions of energy crops are

| i ke |y TO m ig rG Te n O rl- h G n d WeST i Change in Relativ\:iield (percer‘.l%;ge points)
EETE | .
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Responses to Previous Reviewers’' Comments

Go/No-Go Reviews:

e FY19: Proof of principle of quantification of switchgrass from
agricultural lands in the continental U.S. based on 50-m raster

analysis.

- Downscaling corroborates national potential of integrated landscape
management: Of 30 million acres allocated within 602 million acres of
agricultural land for switchgrass production, 23%, 65%, and 92%, of the
switchgrass-producing acres are allocated to lands with NCCPI values less

than 0.2, 0.4, and 0.6, respectively.

e FY20: Ensure that feedstock supply assumptionsin 1.1.1.3 are
harmonized with other FSL projects.

- Operational assumptions were harmonized with INL project 1.1.1.2 and have
been submitted for publication.
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Publications, Patents, Presentations, Awards, and
Commercialization

%
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