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An Introduction to OpenLCA and the USDA LCA Commons

October 16, 2014
The webinar starts at 2:00 PM(Eastern Time)

Presenter(s): Peter Arbuckle, USDA National Agricultural Library
Dr. Ezra Kahn, USDA National Agricultural Library
Dr. Jesse Daystar, Triangle Life Cycle Assessment
Host: Brent Bailey, 25x’25
Moderator: Helene Cser, NCSU-Extension Forestry
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"The IBSS project is supported by Agriculture and Food Research Initiative Competitive Grant no
Southeastern Partnership for 2011-68005-30410 from the USDA National Institute of Food and Agriculture."
Integrated Biomass Supply Systems

USDA Unitad Statas Department of Agricuiliune

"The webinar project is supported by The Renewable Resources
_—-"_' National Institute of Food and Agriculture i

Extension Act National Focus Fund Grant no. 2011-46401-31144 from
the USDA National Institute of Food and Agriculture."
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e Orientation: Helene Cser

* Introduction: Brent Bailey, 25x’25

e Speakers:

Peter Arbuckle & Ezra Kahn, USDA National
Agricultural Library

Jesse Daystar, Triangle Life Cycle Assessment
* Moderated Q&A: Helene Cser & Brent Bailey
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To qualify for and receive continuing education credits for participating in the live webinar
or for viewing the archived webinar, you must successfully complete the following steps:

Complete the registration form with your current information;

Complete the webinar pre-survey;

Participate in the Live webinar or view the Archived webinar in its entirety;
Complete the satisfaction survey;

vk W

Take and pass the short quiz at the end of the webinar if provided (you can retake the
quiz as many times);

6. Complete the Continuing Education Form (CEU Form) with your continuing education
program license or identification information if applicable and certify that you have
participated or viewed the webinar in its entirety.
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File Edit View Tools Window Help

w AUDIO & VIDEO

MAIN ROOM (1) HQQ2HP
3 Helene Elise Cser 4
‘v‘ Moderator (You) |
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w CHAT - Supervised

- You joined the Main Room. ( 2:24 PM ) -

- Your chat permission has been enabled. { 2:24
PM ) -

3.

Orientation

Audio Setup Wizard — Allows you
to ensure your audio is set up

properly.

Polling - Allows you to answer
yes/no questions and respond in a
multiple choice format

Chat - If the chat says
“Supervised,” be aware that the
presenter/moderator can see all
messages, even those marked
private.
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Why did you join today’s webinar?

A. Need continuing education credits
B. Subject matter

C. Subject matter and CEUs

D. Requested by boss

E. Other

Transitioning from the Bucket to

www.se-ibss.org
the Barrel
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What best describes your occupation?
A. Extension or Education Agency
. Government Agency

. Landowner

B
C. Private Industry
D
E. Other

Transitioning from the Bucket to
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A. Pacific (Includes AK &HlI)
B

. Mountain
C. Central
D. Eastern
E. Other

Transitioning from the Bucket to
the Barrel
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Thank You!

To qualify for and receive continuing education credits you must

1. Complete the satisfaction survey

2. Take and pass the short quiz

3. Complete the Continuing Education Unit Request Form

4. Certify that you have participated or viewed the webinar in its entirety

Transitioning from the Bucket to :
www.se-ibss.org
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Brent began his professional career as an Environmental
Consultant for two central Mississippi environmental
engineering firms. In 1999, Brent went to the Mississippi Farm
Bureau Federation to become the organization’s Environmental
Programs Coordinator and served in that capacity for over seven
years.

In October 2006, Brent began an association with the 25x’25
Initiative and serves as the State Activities Coordinator. The
25x’25 vision entails production agriculture and forestry
producing 25% of total U.S. energy needs by the year 2025
while continuing to produce safe and abundant food and fiber.
Brent is working with agriculture and forestry leaders to
mobilize support for renewable energy solutions from the
agriculture and forestry sectors.

Brent also serves as the Project Coordinator for the Southeast

Agriculture and Forestry Energy Resources Alliance.

Transitioning from the Bucket to the Barrel www.se-ibss.org ‘i
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Dr. Jesse Daystar is a leader in the field of life cycle assessment of
forest biomaterials and currently leads Triangle Life Cycle
Assessment as President. Dr. Daystar completed his PhD in Forest
Biomaterials focused on the environmental impacts of second-
generation biofuel. He has presented his research findings at several
major conferences including the American Center for Life Cycle
Assessment and the Advanced Materials for Energy and Green
Technology. Additionally, he has lectured at North Carolina State
University and Duke University on the topics of sustainability and
LCA software. He has author and co-author on publications in the
journal of Fuel Processing Technology, Forest Products Journal, and
BioResources. Prior to his graduate studies, Dr. Daystar led in the
implementation of proprietary cellulosic ethanol production
technologies as the Technical Director of Biofuels for Pesco-Beam
Environmental Solutions.
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‘ Triangle LCA

AN INTRODUCTION TO OPENLCA
AND THE USDA LCA COMMONS

Jesse Daystar!, Peter Arbuckle?, Ezra Kahn?

I Triangle Life Cycle Assessment, Raleigh, North Carolina, & NCSU.
2 USDA-ARS-National Agricultural Library, Knowledge Services Division

_ IESS Southeastern Partnership for October 16" 2014
' Integrated Biomass Supply Systems '

In collaboration with the IBSS E20 outreach program



1. Generate Solutions

Demonstrate
implementable real-world”
solutions that effectively
address the economic and

environmental barriers that
currently limit sustainable and reliable
biofuels production, while reducing
deployment risks, lowering feedstock and
conversion costs, and maximizing societal
gains.
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2. Develop New Tools

Develop, validate and
utilize new tools and
metrics for effective
decision-making in the

selection and deployment
of biomass-to-biofuels production that
addresses our national energy needs and

revitalizes rural economies.

3. Integrate Education

Provide creditable,
impactful, and integrated
education, extension and
outreach (E20) programs
and communication tools
that result in a well-trained workforce, and
landowners, stakeholders and policy makers
with the knowledge necessary to
thoughtfully enable a biofusls industry.
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What is best for the environment?

- What kind of bag is best?
- How long will the bag last?

- How will | know what bag is
best?

MY GROCERY BAG 1S
BETTER THAN YOUR
GROCERY BAG!
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What to expect from today’s webinar

Introduction to LCA

-Introduction to openLCA
-openLCA demonstration e
-Introd A'Commons

v




reenbeLTa
Triangle LCA

Life Cycle Assessment

LCA is a frame work to determine the environmental impacts of a
product, service or good.

-
-

Goal and Scope

Definition

v 1

Inventory Analysis

v 1

Interpretation

-
-

Impact Assessment

-
-
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Defining Goals and Scope

y

- Goals
—Should state the intent of the study
—Intended application
—Intended use
—Intended audience
—Should also include reason for the study

- Scope
—Define functional unit of product | \\ /\ |
—Establish system boundaries for the LCA i | ot | /\ =
—Determine data collection methods = :




Triangle LCA

Biofuel GHG Studies

% GHG Reduction compared to gasoline

Switchgrass  Source

Corn

Source

114 1
109
93
/3
11
-43
-50

N O O B WN

36
38
25
24
3
-66
-93

3
9
10
11
12
13

14

reenbeLTa

Sources: 1(Adler, Grosso et al. 2007), 2(Ney and Schnoor 2002), 3(Schmer, Vogel et al. 2008), 4(Wu, Wu et al. 2006), 5(Lemus and Lal
2005), (Delucchi 2006), 7(Searchinger, Heimlich et al. 2008), 8(Delucchi, 2006), °(Adler, Grosso et al. 2007) 1°(DiPardo 2004), 11(Wu,
Wu et al. 2006), *2(Niven 2005), 13(Delucchi, 2006), 14(Searchinger, Heimlich et al. 2008) (Table modified from Davis et al 2009)
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Life Cycle Inventory
Four steps

1. Develop a flow diagram of the processes being evaluated.
2. Develop a data collection plan.
3. Collect data.
4. Evaluate and report results.
Process flow sheet

nnnnnnnnnn
(GENERATOR)

Combined-cycle generation single-shaft

EcOLING®
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Impact Assessment

* Describes the environmental consequences of the
emissions quantified in the inventory analysis.

e Why?
* Simplifies data sets
e Easier communication of results
* Improve readability of results

* Categorizes hundreds of emissions down into 15 or less .
impact categories ;
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1. Classification
From LCI:

Carbon dioxide

Chlorofluorocarbons

Methane

NOX

VOC

Pollutants | — Environmental

Effects

* Classification sorts pollutants according to the effects they have on the environment



laboration with GreenbDeLTa
Triangle LCA
AN

2. Characterization
Multiplication factor
1k 1kg CO
: Carbon dioxide * R
1kg ~25 kg CO, eq

Not all pollutants are equal

A4

Vv

Reference: http://www.epa.gov/RDEE/energy-resources/calculator.html#tresults
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What to expect from today’s webinar

.Introduction to LCA
-Introduction to openLCA
-openLCA"demonstration

s

"/

.Introduction to the LCA Commons
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LCA Software vs. Data

L Software

Pictures from: http://lumberjocks.com/projects/19808; http://www.sslumbr.com/lumber.html;
http://rooftrussdesign.net/prefabricated-roof-trusses/; http://www.rockcustomdecks.com/rockbuiltlofts/lumber.html



http://lumberjocks.com/projects/19808
http://www.sslumbr.com/lumber.html
http://rooftrussdesign.net/prefabricated-roof-trusses/
http://www.rockcustomdecks.com/rockbuiltlofts/lumber.html

LCA Software vs. Data

LCA Software ==

\.A

N

L CA Data

Pictures from: http://lumberjocks.com/projects/19808; http://www.sslumbr.com/lumber.html;
http://rooftrussdesign.net/prefabricated-roof-trusses/; http://www.rockcustomdecks.com/rockbuiltlofts/lumber.html



http://lumberjocks.com/projects/19808
http://www.sslumbr.com/lumber.html
http://rooftrussdesign.net/prefabricated-roof-trusses/
http://www.rockcustomdecks.com/rockbuiltlofts/lumber.html
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" Triangle LCA
Overwhelmed by LCA tools and datasets

‘ .
USD United States Department of Agriculture
National Agricultural Library

LCA Dlgltal Comm n

Data and Community for Life Cycle Assessry

GaBi

Product Sustainability Y
Performance
- JRCE@ nEt =

EUROPEAN CI]MMISSII]N
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LCA Software vs. Data

Software

- SimaPro (PRe)

- GaBi (PE International)
« OpenLCA (GreenDelta)
- Umberto (ifu)

- Quantis Suite 2.0

Databases

- Ecoinvent (Ecoinvent Centre)
- GaBi (PE International)

- US LCI (NREL)

- ELCD (EC JRC)

- |O Databases (e.g. EIO-LCA)
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OpenLCA Framework

In Collaboration with GreenbDeLTa

Life Cycle Inventory
Calculations

Impact Assessment
Calculations

-—

us LCl Process
Database Inventory

LCIA Data

Impact
Assessment
Methods

Environmental
Impacts
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Datasets

- Process-based LCA
—Ecolnvent
—GaBi
—LCA Digital Commons
—-US LCI
—ELCD
* Input-Output LCA
—US datasets: OpenlO, EIOLCA, and CEDA

—Multiregional datasets: GTAP, EXIOPOL,
EUREAPA, and Eora
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L CA Software data issues

- Compatibility

- Transparency

- Avallability

- Quality =GB

Product Sustainability
Performance

USD United States Department of Agriculture
National Agricultural Library

LCA Dlgltal Commons

Data and Conr nity for Life Cycle Assessrny
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Table 1: Supported LCA data formats in the openLCA converter, version 3

with GFreenbDeLTa

EcoSpold 1
from/to EcoSpold 1 (SimaPro)

EcoSpold 2

ILCD 1.1

CSV (SimaPro)

EcoSpold 1

EcoSpold 1 (SimaPro)

EcoSpold 2

ILCD 1.1

CSV (SimaPro)




onwith GreenbeLTa

Triangle LCA
\

openLCA Nexus (https://nexus.openlca.org/)

= Search, download data
= Direct purchase of data suitable for openLCA

[ ole e
i openLCA Nexus: The source for LCA dat.., I + l
(- @ https://nexus.openlca.org/searchds/wood v @ || B - Google P+ K = -
@HMostVisi‘ted & LEQ Deutsch-Englisch... openLCA Framework | ... ﬂ Files | ownCloud (ciroth) ~= Informationen zur Fors... (2 PROSUITE - prosuite.org » [E3 Bookmarks
openLCA Nexus Databases LCA data search  About Register  Login L £

-
oPENnLCa openLCA Nexus

\ nexus Your source for LCA datasets.

wood| I Search

m

o

Category 2 esults in 4913 ms
Energy conversion/Fuel
production/Refinery products 146
Recovery/Material recovery/Value-
Corrected Substitution 112

wooden materials/extraction 104

electricity, at SOFC, tubular CHP with woodgas, hybrid, 1000KW (Germany)
Database provider: NEEDS

Category: fuel cells/cogeneration |
Version (internal): 1.0 Location: Germany

Energy conversion/Steam
supply/Steam fram natural gas 100
Energy conversion/Steam
supply/Steam from light fuel oil 95
Energy conversion/Steam
supply/Steam from heavy fuel oil 95
Disposalincineration 84

wood energy/heating systems 78

DE: Life cycle seat cover PVC synthetic leather
Database provider: GaBi

Category: Processes

Wersion (internal): 00.00.000 Location:

Crew to Burn Bole Only slash in the Woods, INW (Northern America)
Database provider: GaBi

Production/Material
production/Intermediate products

production/Organic intermediate Category: US LCI Database/Forestry and Logging/Logging
products 76 Version (internal): 06.00.000 Location: Northern America
Transport/Road/Truck 75
Wore...
paper, woodcontaining, LWC, at plant (Europe)
Price Database provider: ecoinvent I"\’
0-10 EUR 27 Category: paper & cardboard/graphic paper
200 - 1.000 EUR 422 Wersion (internal): 1.0 Location: Europe
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= Website: www.openlca.org
= Download site: www.sourceforge.net/projects/openlica

= Help and documentation:
www.openlca.org/documentation

= User forum: www.openlca.org/forum

TFierT -

OPeniCA usey 7
¥ forum « Index
page] + |

[W e

8 openl.CA Framework - Brow:
A /
se
: — C e - Documentation +
122 Home - opent.CA0r9 a3 2 DpentCA Hele. R openic
- a f
€ openlcaog saurceforge o =" openicaord -
i ]
SOLUTION CENTERS  Saster Commerce  Go Parallel  Smarter [T N _a /\ L _
ewsietars Y
O';g\mca — The = op@\\Lca P 20 openLca 2@ w-g
./ Scrum “_felp OpenlCA Help B forum -
you’ve . - A version 1.2 2 and forwd! € 8oay % 'MJ
e ol poges coran he P S apenlCA. %
CA b oL Comments 3@ welcomel R
LCQ oPenL.CA Framework o T: socumntaion and pet 8557 ity tra Wi i o 05
s 13 docmentatien
o & sion wiki w active :
e How to use this documertation Wi —
Slmdﬂhéhitﬂ fike & WY T ane -

i dacumEnkALOn e
s Tollowing men
gy tne aesech Wncion

pers Ui
 the uly 2
2010 (4. test o,

(andalsa e B
a1 he 0p

Viki Pk Tickets News Disc
o of
of opentca

Reviews  Support -

e radnignal hetp s !
sround curtain fopice. T
are laoiing fox 13

Unlike

sprandon
by saran )

openLoA

o7 Downo A ha o
17 Download openLCA 1.2, 325it {969 MB) = P
H i Conets eyt
: The beginner's guide 1 opent.CA by s 3
ion, from downic 04 Mar 2613 20.47
& 60 by gebbizmor ¢ £
10 o 2013 305 F

vervigw of the openiLCA FPPE

Download
Modified s~ Size s Downloads ¢

This il provdes a0
smanls.

“ 60 b gebbissme,
RLrys

View Tutorials
ot folder

how to install opentCA
Life Cyele Pases

and

- 130 beta2
— openLCA f - 1.3.0_betat
Finaly: The new openLCA site goes h es, cr -z o it xcha0e .
Jve! Please let us Know Your e; t “ QG + RecrsTen o
mments! Usermome;  leanara 3
co " eing open Source and f - Platiorm el pageS 08 iac 201
opentCA version 1.2.8 1S now professional life cycle modeling Frinatie VSO o
CREN) oume
avaiable. Bt date usabiity, Pamaneat® ) openLCA : I
Download now the broadest choice of avallable The advanced users guide to oP" In tota) o0 sutematicatly
seamess collaboratio - 126 gt paiter perio] vaars
New openLCA training courses i amless cola  owta st e M b aperl A0 ;c
2013 This leads Us to 5ay: “opentCA - o = ’ oL CA
Read more = Use case studies 1o improve your op
L <5 77 = Tatal mems,
mbars 677
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openLCA Demonstration

- Orientation
-Elements of openLCA
- Calculating results
-Interpreting results

- Transferring data

OPENLCA

Framework
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Five things to know about openLCA

1. A robust LCA tool
2. Free and open source

3. Enables higher levels of collaboration with
Increased model sharing

4. Compatible with most common commercially
available datasets

5. Used by the USDA to upload LCA commons
data
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OpenLCA Training and Service Contracts

- Training from beginner to advanced
—Online
—Onsite short courses

- Service contracts ensuring seamless use of software
—Installation help
—General modeling questions
—Database uploading
—Program error resolution
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Triangle Life Cycle Assessment

Triangle Life Cycle Assessment

For more information:

e TriangleLCA.com Jesse Daystar

- info@triangleLCA.com jsdaystar@trianglelca.com
919-800-7470
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USDA’s LCA Commons

USDA
e

Peter Arbuckle and Ezra Kahn
USDA-ARS-National Agricultural Library
Knowledge Services Division

October 16, 2014
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Peter Arbuckle works on the LCA Commons project at the United
States Department of Agriculture’s National Agricultural Library. The
LCA Commons is an initiative to gather and disseminate life-cycle
data that represent United States agriculture. Prior to joining the
National Agricultural Library in 2012, he worked for the USDA
National Institute of Food and Agriculture, incorporating life-cycle
thinking into USDA extramural research grant programs for
bioenergy and bioproducts. Before coming to government in 2009,
he was a sustainability consultant working on energy and
environment issues for federal and commercial clients including the
U.S. Army, Air Force, and the Sysco Corporation. He has a Master’s
degree from the University of Michigan School of Natural Resources
and Environment.
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Ezra Kahn received his Ph.D. in Mechanical Engineering from
the University of Washington in 2012, with a focus on modeling
uncertainty in Life Cycle Assessment. Since then has served as
a Technical Information Specialist at the Knowledge Services
Division of the United States Department of Agriculture’s
National Agricultural Library where his primary responsibility

v
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National Agricultural Library

Established in 1862...

“to acquire and to diffuse among the
people of the United States useful
information on subjects connected
with agriculture and rural
development”

Knowledge Services Division:

1) advance knowledge discovery in agricultural sciences through the acquisition,
preservation, and description of scientific datasets

2) make datasets accessible through the development of data transformation and
visualization tools

USDA



LCA Commons Concept:
Agricultural Data and Data Exchange

EUROPEAN COMMISSION

DIRECTORAATE GEMERAL

Joint Research Centre

« Commercial tools [ )

(SimaPro, GaBi, <.
) -

System Interoperability

Q earthster
Software ._F

Development

opPenLca
- v

* U. of Washington .
* U. of Arkansas LCA Dlg |ta|
- Oregon St Commons « Innovation Center for US Dal

 United Soybean Board
e Cotton Inc.
* American Center for LCA

Academic
Partners

u §. DEPARTMENT OF i
v EPA

US Federal Partners

USDA

43




LCA Commons: Purpose
Agricultural Data and Data Exchange

US United States Department of Agriculture
National Agricultural Library

LCA Digital Commons

Data and Community for Life Cycle Assessment

Home  About the Project Contact Us LCI Database

« Unit processes representing U.S. Agriculture
« Data interoperabillity
« Data publishing and discovery

http://www.lcacommons.qov/

USDA

=



http://www.lcacommons.gov/

Q&A

A

&

/Peter Ark

peter.arbuckle@a
301-504-5

USDA

]
=
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Questions and
Discussion

Moderated by Brent Bailey and Helene Cser
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Thank You For Your
Participation!

A recording of this webinar will be available at:
http://www.forestrywebinars.net/previous-webinars

Subscribe: Join our email subscription list if you would like us to
keep you automatically informed of upcoming webinars
http://bioenergywebinars.net
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