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I Federal LCA Commons (FLCAC)

FEDERAL

L@O)

COMMONS

* Interagency community of practice working to advance LCA data,
methods, research, and information systems

o National
Laboratory
‘ of the Rockies

* ERG has curated and maintained USLCI on behalf of NLR (fmr. NREL)
since 2022 and served as central curator of FLCAC since 2024

* [cacommons.gov hosts a
federation of data packages
developed and maintained

by agency staff

. {MYST} Markdown docs site:
https://flcac-admin.github.io/FLCAC-docs/
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Welcome to the LCA Commons data repository, a se
account is necessary. These data products are intel

Search across all public repositories

Federal LCA Commons/Commons
Merged (alpha)

10619 data sets ®

**This is a alpha release™ Commons Merged
is a dafabase built from multiple data packages

rvice of the National Agricultural Library. Here you will find LCA process data that is free to download, no login or
nded to be used in Life Cycle Assessment studies and require further analysis and modeling to produce LCA results.

Type of data | All v | Sortby Default

National Laboratory of the Rockies/
USLCI

1426 Processes | ®

Federal LCA Commons/Commons
Merged Hybrid (alpha)

13182 data sets | ®

Unit & system life cycle inventory (LCI)

**This is an alpha release™ Commons Merged
datasets submitted to the National Laboratory

Hybrid iz a database built from multiple data
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I Some Quick Nomenclature

* build: a database assembled from a manifest, minted into an olca-schema .ZIP
package

* data package (dpkg): a collection of olca-schema data objects with a release
version number—e.g., the contents of an FLCAC repository

* Note: not (yet) conformant with Data Package v2 standard

* dependency: a data package integrated into a build, as specified by name and
version (e.g., (<name> = "<version>")

* duplicate: an olca-schema object with multiple instances across dpkgs, as
identified by UUID

* manifest: a TOML recipe (e.g., the default Commons_Merged manifest)
for a build, containing metadata and dependencies



https://github.com/FLCAC-admin/commons_merged/blob/main/greendelta.github.io/olca-schema/#zip-packages
https://github.com/FLCAC-admin/commons_merged/blob/main/greendelta.github.io/olca-schema/#zip-packages
https://greendelta.github.io/olca-schema/
https://greendelta.github.io/olca-schema/
https://greendelta.github.io/olca-schema/
https://datapackage.org/
https://github.com/FLCAC-admin/commons_merged/blob/main/ldpm/config/manifest.toml

Challenge: Linking Across Repositories

Using and linking across multiple repositories is cumbersome

National Laboratory of the NIST/Construction Materials (CONMAT) US Forest Service Forest Products Forestry and
Rockies/USLCI 1063 Processes |® Laboratory/Forestry and Forest Products

1426 Processes ® 117 Processes () F‘ ElectriCity

This is NIST's Construction Materials repository E
Unit & system life cycle inventory (LCI) datasets CONMAT). currently including models related to This repository contains unit- and system-level U S LC I
submitted to the National Laboratory of the Rockies cement, concrete, and gypsurm DOaNd. processes related to the production of fraditional and
(formerly National Renewable Energy Laboratory) by and USEEIO v2 with this repository and connect bridge novel forest producis from the forest resource stage
consulting, academia, & industry associations; ... Show ... Show more (A1) to the production of primary and second... Show
more more

Browse Browse Browse

Deduplication
and linking

. o . - processes
Federal Highway Administration/Asphalt National Energy Technology Federal LCA Commons/US Electricity

and Concrete Mixtures Labaoratory/Coal Extraction Baseline

37 Processes ® 53 Processes @ 947 Processes | ®

The FHWA repaository contains unit — and system — This repository contains data for U.S. coal extraction The U.S. Electricity Baseline provides a full life cycle
level processes related to the production of asphalt and processing. Import USLCI with this repository and inventory of U S_ electricity consumption, including
mixtures, Portland cement concrete and aggregates. connect bridge process providers to generate more fossil and non-fossil supply chains reflective of 2023. Comm ons Merged

Import USLCI and US Electricity Baseline with t... Show complete product systems. The data are aggregated by Balanci... Show more
more

Browse Browse Browse

database




I Manifest TOML

* Acts like a Makefile for LCA data (i.e., both LCl and LCIA data packages)

* Use cases:
* Rebuild a background DB on new dependency release

* Compose a frozen/pinned build as foundation of EPD or PEF template

* Attach as Supplementary File to a journal article

* Faster reproducibility ET———
[build]

name = “Commons_Merged’

version = "8.1.8-alpha’

* Recycled basic syntax and P
logic from RUSt Ca rgo :::ii:;igsztj:iiT:E:Ziiir; =..{ version = "*", exclude = “"product systems"
dependency specifiers

Woody biomass = "1.20826-89.0"

TRACI_2 2 = { version = "*"
IPCC_GWP = { version = "1-282
FEDEFL_Inv =

{ version = "#'


https://doc.rust-lang.org/cargo/reference/specifying-dependencies.html#specifying-dependencies

I Outcome: LDPM + Commons Merged databases

* LDPM links exchange providers across data packages, as intended by original
consuming-process authors at each agency

* Deterministic build w/ linking and deduplication YAML config files

* Pre-release alpha version contains subset of FLCAC data packages:

* USLCI - Industry data

Federal LCA Commons/Commons

¢ Electricity Baseline Merged (alpha)

10619 data sets @
* USFS Forest and Forestry Products

**This is a alpha release*™ Commons Merged is a

° Wlt h 9) ut Us E E I O . CO mmons M e rged database built from multiple data packages (i.e., data

objects in a repository, as released with a version

Wlth USEEIO: CommOnS Merged Hybnd identifier) on the Federal LCA Commons. The d... Show

e LCIA methods:

TRACI 2.2, IPCC, FEDEFL Inventory Share feedback!

| Download now!




I Background — Dev Tips & Tricks

* Formerly served as de facto
Chief Conda YAML Troubleshooter

for everyone at WERG

* Migrated to Pixi late last year
and never looked back

* Easy migration from conda
e Fast—no more 5 min. builds

e TOML can store user & dev envs;
no more hosting 2+ YAMLs

* Python Dataclasses:
| plan to use these much more
moving forward

Pixi

Fast conda & PyPI Package Manager

« Reproducible workflows with lockfiles and tasks
« Can replace apt-get, brew, and winget
« Supports Windows, macOS and Linux

4
,. 04

NS

/‘CEASY INSTHLQ«—?——- PYTHONPHTH

\\ /\ﬂmeﬂ /

LICENSE

BSD-3

Just/local /Cell TN ey
usr/local/Cellar l\ /usr Jiocal/ b/ Puthons. 6\,
Jusr{local/opt T[T /usrliocal/lib/ python27

/(A BUNCH OF PATHS WITH “FRAMEWORKS' IN THEM SOMEWHERE)/

MY PYTHON ENVIRONMENT HAS BECOME SO DEGRADED
THAT MY LAPTOP HAS BEEN DECLARED A SUPERFUND SITE.



https://pixi.prefix.dev/latest/
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Roundwood, hardwood, at plant Bridge; USLCI
to USFS g

Bridge Processes Bridge Processes ' USLCI to USFS

This process links an input in a USLCI process to a provider from the Forestry and Forest

Keeplng brldge processes |ntaCt fOI’ NOW Products repository on the Federal LCA Commons. The intended provider for this process

is "Roundwood sawlogs, hardwood; green; at logyard”. Northeast/north central = 50.5% of

production. Southeast/south central = 49.5% of production (Luppold and Bumgardner

* Used to consider these duct-tape-y; 2008)
now more like Python " import  statements

Inputs/Cutputs Documentation Used by (1)
o o . Switch to list view
 Simple, readable, and explicitly declares of Cow category Amount beseription
Ot h e r' d p kg p I’OVI d e r bt i 5.0500e-1 m3 {"comment": "Northeast/
Roundwood  Agriculture, Morth central region”,
sawlogs, Forestry, Fishing "defaultProvider. @id"
M M hardwood; and "5C167e53-91M-4309-
* Certain sub-types of bridges store data we dreen = g 1133 . =
’ . logyard Logging less
don’t want to lose:
i I 4.9500e-1 m3 {"comment": "Southeast
€« . » 1 Roundwood  Agriculture region. Proxy for Southeast
[ ] - - rounawood Agrculiure, g Y
**®) X to U S E E I O CO nta I n C u rre n Cy to sawlogs, Forestry, Fishing and south central regions.”,
M M M hardwood; and "defaultProvider. @id":
physical-unit conversion factors e g 1
logyard Logging c32127d2c3"} Show less
Flow Category Amount
it Roundwood; hardwood, Technosphere 1.0000e+) m3

green; at hardboard plant flows | CUTOFF Flows




I Ongoing & Future Work

* Develop Commons Merged pre-release into first stable release by integrating
all non-deprecated FLCAC data packages (+USEEIO for Hybrid)

* Update docs site to (1) align nomenclature in Glossary, (2) better describe
Commons Merged contents and release schedule, and (3) detail how other folks
can reuse/extend LDPM builds

* Expand manifest.toml format and related logic to accommodate non-FLCAC
data packages

* Host an authoritative collections of Location, UnitGroup, and Actor objects
(i.e., as commonly reused across dpkg) in a single peripheral dpkg

* Consider embedding dependency version specifiers on bridge processes and/or
manifest.toml on data packages themselves (think: pyproject.toml)
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I Does a Better Alternative Already Exist?

 Did | reinvent re-fabricate the wheel?

* Setting aside whether dependencies are treated as data packages,
which other open-source software packages, libraries, frameworks, tools, etc.
have already partially or fully addressed this problem?

HOW STANDARDS PROUFERATE:
(66 A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

W7} RiDicuLous! [SooN:|
WE NEED To DEVELOP
SITUATION: || EUVERAL O%RD || GITUATION:
THERE ARE USE CASES. ey THERE ARE
4 COMPETING \ O i 15 COMPETING
STANDPARDS. R STANDARDS.
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