Environmental Protection

USEEIO National Models and
Applications

Wesley Ingwersen, EPA/ORD/CESER




Environmental Protection
AAAAAA

Disclaimer

The U.S. Environmental Protection Agency, through its Office of
Research and Development, funded and conducted the research
described herein under an approved Quality Assurance Project Plan (K-
LRTD-0030017-QP-1-3). It has been subjected to the Agency’s peer and
administrative review and has been approved for publication as an EPA
document. Mention of trade names or commercial products does not
constitute endorsement or recommendation for use.
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USEEIO Models

A family of environmentally-extended input-output (EEIO) models of
the US

* Depict environmental and economic performance of all commodities and
industries in the US in 400+ or 70+ categories

* Track >2000 unique releases or resource types

* Report 20+ environmental, resource and socio-economic impact indicator
scores

* Built on >10 million data points

* Include formal data quality characterization of results
* Open source data and modeling framework

* Most recent version (v2.0)

* Technical article for USEEIOv1 and slide overview



https://www.epa.gov/land-research/us-environmentally-extended-input-output-useeio-models
http://github.com/USEPA/useeio
https://pubmed.ncbi.nlm.nih.gov/30344374/
https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NRMRL&dirEntryId=344412
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USEEIO
Versions

Input-
Model # of uUsD : T
Name Output Indicators § Availability
Form* Sectors Year
Data Year
ACID, CCDD, CMSW, CRHW, ENRG,
ETOX, EUTR, GHG, HAPS, HCAN, HNCN,
USEEIOv2.0 Commodity 411 2012 2012 HRSP, HTOX, JOBS, LAND, MNRL, full matrices
NNRG, OZON, PEST, RNRG, SMOG,
VADD, WATR
ACID, CCDD, CMSW, CRHW, ENRG, )
ETOX, EUTR, GHG, HAPS, HCAN, HNCN, | Wwastesatellite
USEEIOv1.2 Commodity 386 2007 2013 HRSP, HTOX, JOBS, LAND, METL, tables
MNRL, NNRG, OZON, PEST, RNRG, API
SMOG, VADD, WATR
full matrices
elementary
USEEIOVL.L Commodit 385 2007 2013 see indicators in elementary flows and —_ﬂo“j"s and
vi. Ity i indicators
satellite tables
openlCA
. see indicators in elementary flows and ]
USEEIOv1 Commodity 385 2007 2013 Not available

indicators

Full details on USEEIO Technical contents page



from%20USEEIO%20Technical%20Content%20Page
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USEEIO Uses at EPA

Existing
e Sustainable Materials
Management Prioritization Tools

In Development
GHG Emission Factors Hub

Recycling Economic Information

Report
WARM

GHG Reductions Through
Materials and Land Management

Smart Sectors Program

Goods & Services

Electricity

State and local genera...

Highways, streets, and...

Gasoline, fuels, and b...

Packaged meat (except ...

Single-family homes
Other residential stru...
Truck transport

Utilities buildings an...

Fresh vegetables, melo...

Impact Potential

Resource Use

Waste Generated

ACID ETOX EUTR GHG HRSP HTOXOZONSM... ENRG LAND MNRL WATR CccoD

CMSW  CRHW

Economic & Social

JOBS VADD


https://www.epa.gov/smm/sustainable-materials-management-prioritization-tools
https://www.epa.gov/climateleadership/ghg-emission-factors-hub
https://www.epa.gov/smm/recycling-economic-information-rei-report
https://www.epa.gov/warm
https://www.epa.gov/sites/default/files/2016-08/documents/ghg-land-materials-management.pdf
https://www.epa.gov/smartsectors

Environmental Protection

Growing Uses of USEEIO

Federal/State/Local Government

L]

USEEIO
Corporations ‘

‘ Academia/Research
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Common Uses of USEEIO
UseType  |Examples

Organizational GHG Scope 3 reporting General Motors 2021 Carbon Disclosure Report, World
Resources Institute GHG Inventory

Sustainable purchasing Jora app, Alamaeda County Supply Chain
Sustainability Report

Industry hotspot analysis Health Care Pollution And Public Health Damage In
The United States

Food and other subsystem life cycle modeling Integrating Social and Biophysical Models for
Exploration of Urban Food, Energy, and Water
Systems, Potential Socioeconomic and Environmental
Effects of an Expanding US Bioeconomy

Background LCI data for LCA studies and teaching UMich EAS 573

Footprinting (individual, org, community or region) Amazon Carbon Footprint



https://www.gmsustainability.com/_pdf/cdp/Climate_Change_2021_Information_Request-General_Motors_Company.pdf
https://www.wri.org/sustainability-wri/dashboard/methodology
https://www.joro.app/
http://www.acgov.org/sustain/what/purchasing/report.htm
https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2020.01247
https://www.frontiersin.org/articles/10.3389/fdata.2021.662186/
https://pubs.acs.org/doi/abs/10.1021/acs.est.0c08449
https://seas.umich.edu/academics/courses/environmental-footprinting-and-input-output-analysis
https://sustainability.aboutamazon.com/carbon-footprint
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The software behind USEEIO

USEEIO is built using an ecosystem of open source tools

flowsa

e Census
Mineral =
lUse ElA
—_— MECS
Cenzus
Burgau CRNL
Regional FAF
BEA
- Industry
Regional Q GHG By Industry
JShspending EFA
SR GHGI
p— =

SMM Tool
Suite (oLEM)

|LCIAformatter
|EPA EDG and
A Data.gov
iomb
i r______b EPA Data -
l 1‘ P
. useeiopy
esupy
useeio.js ool
0 J widgets
Lo KEY
MY » Connection to be est.
—* Connection
WARMer
Python phasing out
,'* | JAVA |

i‘r
’;rJ
Food Waste
Processing

MESWOIK

Database

-=-» (DOD/

DIO

Naoblis)



https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=350369

Principal Tools for National Model

1.useeior - Model specification, import of econ data, assembly, calculation
2.flowsa - Environmental/employment data preparation
3.LCIAformatter - Indicator data preparation



https://github.com/USEPA/useeior
https://github.com/USEPA/flowsa
https://github.com/USEPA/lciaformatter

Model Formats

1. useeior and supporting ecosystem tools
2. USEEIO API

3. USEEIO widgets

4. Excel

5. openlLCA version
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USEEIO Excel - Outlet

E{]ATAGOV DATA. TOPICS - RESOURCES STRATEGY DEVELOPERS CONTACT

DATA CATALOG # / Datasets e

) I  US.Environmental... ~ U.S. EPA Office of...

USEEIOV2.0
. Metadata Updated: June 25, 2021

& Submit Data Story [ ]

This dataset provides the waste sector disaggregation data, model component matrices, model result
matrices, model price adjustment matrices, and associated metadata for the USEEICOV2.0 model. This model
was generated using useeiorv0.4 (https:/fgithub.com/USEPA/useeior/tree 0.4/ by calling the buildModel()
function and passing "USEEIOw2.0" as the model. This uses the model configuration file, which can be found @
https:/github.com/USEPA usesior/blobMNvD 4 inst/extdata/modelspecs/USEEIOv2.0:yml. The resulting model

T Publisher was exported using the writeModeltoXL5X({) function to create this dataset. The waste disaggregation data
are required for model building and also embedded in the usesiorvl.4. The generateModelldentifier()

LS. EPA Office of Research and function was used on the same model create the model identifier. The US dollar {USD) year for the model

Development (ORD) data, where USD is used, is 2012, See any additional notes in Contents on specific components. & complete

description can be found in the associated manuscript.
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USEEIO Excel - A matrix

AutaSave (@ off) E’ ™~ USEEIOw2 " - Last Modified: June 24 -
File Home Insert Draw Page Layout Formulas Data Review View Help Acrobat
If'lj Eélzm Calibri 11 AN === B ab, Wrap Text General - @ % Mormal 2 2
opy ~ -
Paste = = = | = —= | == o . Conditional Format as d
B‘ I U s il W d‘" - |'|:l'|. - — = = = 3Z - - O <0 .00 Ba
v <5 Format Painter - - - - - — = = Merge & Center $ % 3| S0 Formatting ~ Table ~
Clipboard (B Font ] Alignment I Mumber ] Styles
Al - Je
A . E . C . D . E . F . G . H . I . J . K . L . M . M . 8] . P

1 1111A0/U! 1111B0/U¢ 111200/U< 111300/U¢ 111400,/US 111900/U¢ 112120,/US 1121A0/U! 112300/ US 112A00/U! 113000/U% 114000/US 115000/U% 211000/ U< 212100/U¢
2 | 1111A0/U! 0.052092 0.001397 0.000203 0 0 0 0 0 0 0 -3.3E-06 0 0000474 0 0
3 | 1111B0/U¢ 0 0.073033 0 0 24E-08 0.009443 0.0511284 0.079851 0.04653 0.007668 0.000656 3.63E-00 0.004115 0 0
4 | 111200/U¢ 0 0 0.04384 0.0001%4 3.03E-08 0 0 0 0 6.336-07 3.61E-06 1.7E-06 0.00029 0 0
3 | 111300/U¢ 0 0 0 0.005744 2.91E-09 0 0 0 0 2.3E-07 1.31E-06 6.18E-07 3.85E-05 0 0
e 111400/U¢ 0 0 0 0 0.159081 0 0 0 0 2.99e-05 0.00017 8.03E-05 0.011122 0 0
7 111900/U¢ 0.009096 0.00144 0 0 1.21E-09 0.026621 0.004705 0.003813 0 0.000524 0.001685 3.56E-06 0.000373 2.09E-08 5.51E-05
8 112120/U¢ 0 0 0 0 3.15E-09 0 0 0 0 7.47E-05 5.3BE-07 0 5.43E-07 0 0
9 1121A0/U! 0.000774 0.002122 0.000203 0.000815 0.00053 0.00048 0.047318 0.283066 0 0.008214 8.94E-05 0 0.007464 0 0
10 112300/US 0.000211 0 0 0 4.36E-09 5.33E-05 0 0 0.,101708 2.96E-06 2.02E-05> 7.96E-06 0.001211 0 0
11| 112A00/U! 0.000492 0.001267 6.78E-05 0.000388 0.000266 0.001014 0.00338 0.006402 0 0.126052 0.001303 2.71E-06 0.014046 0 0
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USEEIO in openlLCA

Y3 openlCA 1.10.2 —

File Database Tools Help

ADB QE |

|°H Navigation} <.==='g> ¥ = 8 P Fresh soybeans, canola, flaxseeds, and other ailseeds... ‘ P Books - US | P Business support - US P Consumption, Domestic, 2012 - US [ Z Quick results &2 l
P Books-US ~ Impact assessment method  §% USEEID - LCIA Method
P Directory, mailing list, and other publishel
P Magazines and journals - US | B Export to Excel | | @ Save as LI result |

P Mewspapers - US
» I 5112 Software Publishers
» [l 53121: Motion Picture and Video Industries
» [ 5122 Sound Recording Industries
> [ 5151: Radio and Televisicn Broadcasting Impact category | £~ Smog Formation Potential v
> [ 5152 Cable and Other Subscription Program
» @ 5171: Wired Telecommunications Carriers

« Top 5 contributions to impact category results - overview

> Il 3172 Wireless Telecommunications Carriers (
w [ 5179 Other Telecommunications
P Satellite, telecommunications resellers, an
> [ 5182 Data Processing, Hosting, and Related ! 4.0E10
> [ 5191: Other Information Services
> [ 52: Finance and Insurance
> IM 53: Real Estate and Rental and Leasing 3.0E10+
> @ 54: Professional, Scientific, and Technical Service

7 3TEE10 kg O3 eq: Unrefined o
w1, 719E10 kg O3 eq: Truck transp

1.598E10 kg O3 eq: Electricity -
s 713589 kg O3 eq: Rail transport

mm 3,630E9 kg O3 eq: Water transp
> [ 55 Management of Companies and Enterprises

~ [ 56 Administrative and Support and Waste Man: 20810 == 4.756E10 kg O3 eq: Other
> [ 5611: Office Administrative Services
» [ 5612 Facilities Support Services 1.0E10 <
> I 5613 Employment Services
« [ 3614: Business Support Services
P Business support - US 0.0E0 -

- Accessible via Federal LCA Commons



http://www.lcacommons.gov
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USEEIO API

USEEIO-API

Base URL: /api, Version: 1.8.2, The USEEIO APl Wiki on github provides more information on using the API.

A RESTful API that provides access to versions of the USEEIO models. Results are returned as JSON objects.

Schemes: http

Summary

Path

/models

{model}/calculate
{model}/demands
/{model}/demands/{demand|D}
f{modelYindicators
/fmodelYindicators/indicatoriD}
f{model}/matrix/A

({modelymatrix/B

Operation
GET
POST
GET

GET

GET

GET

GET

GET

Description

Get the available models from the server.

Calculate the result for a given demand and perspective.
Returns a list with all available demand vectors from a model
Returns a demand vector from the model

et all indicators of the model.

Get indicator information by 1D.

Get the direct requirements matrix of the 10 model.

Get the satellite matrix of the 10 model.


https://s3.amazonaws.com/useeio-api-go-swagger-staging/index.html
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USEEIO Widgets

Upstream Commuodities Downstream

Primary iron, steel, and ferroalloy
30.050 input per 31 spent
Other secondary nonferrous mete

—
$0.034 input per 31 spent Ad
Vehicle engines and engine parts Automobiles
30 input per $1 spent Yalye Ag $0.282 per §

Transmission and pewer train pal
$0.025 input per 31 spent

Customs duties

nt

spem

1 spent

Mechanical power transmission equipr g

-

Vehicle metal stamping
$0.021 input per $1 spent

Househeld employees
Value Added

£1.000 per

1 epert

Lids, jars, bottle caps, other meta
$0.021 input per 51 spent

Tena

mi-occupied housing
Agded: $0.966 per

spent

Other vehicle parts
30.021 input per 31 spent

7 per §1

spent

Independent artists, writers, and perfor
¥alue Added:

Motor vehicle and moter vehicle |
$0.021 input per 51 spent

Owner-occupied housing
alue Added: 50370 per

1 zpert

Vehicle seating and interior trim (
$0.021 input per $1 spent

Wholeszle electronic markets and ager

Company and enterprise manage
$0.018 input per $1 spent

|
OO0 O0ODO0OOoODoODeaseaaa

110 of 411 bl

Goods & Services

Search

ID
O111300

O112800
111200
Oz12100

O1111

O 111800
311920
O112180

Oz

Liln)

Oz

Fows ger pags:

Fresh fruits and tres nuls
Animal Tarms and aguaculture ponds (except cattle and poultry)

Fresh vegetables, melons, and potatoes

Fresh wiseal, corn, rice, and other graing

Coffee and tea

Cattle ranches and feadiols

1300 Drinking water and wastewater treatment

10 = 1-10 of 411 >

Added: 0 spem
per 51 spent

Rows perpage: 10 1-10 of 411
B

Tobacco, cotton, sugarcane, peanuts, sugar beets, herbs and spices, and other...

Speed changers, industrial high-s
30.258 output per 31 spent
Mechanical power transmission ¢
$0.145 output per $1 spent
Heavy duty trucks

$0.097 output per $1 spent
Other engine eguipment

$0.077 cutput per $1 spent

Ships and ship repair

50059 output per $1 spent
Material handling eguipment
$0.041 cutput per $1 spent
Remediation services

30.023 output per $1 spent
Veneer, plywood, and engineered
$0.022 cutput per $1 spent
Primary batteries

$0.021 output per $1 spent
Hydraulic pumps, motors, cylinde
$0.019 cutput per $1 spent

110 of 411

ACID

EEEEEEEEEN - .’

GHE HTOX LAND

The settings box, sector list and indicator results are linked via a hash configuration on this page.

USEEIOv12 =

OZ0ON SMOG WATR
Impact chart with configuration
Suppy chain ~ 2007 - -
Indicator results
Adid Rain Freshwater Agquatic Ecotoxicity
| —_—
Eutrophication Greenhouse Gases
I— =

Sectors
== ] -
Gomputers |
Te|ephm ]
[Eawirsless communications ]
[ Abrasive products

Dkﬁwnﬁng. tax preparation, bookkesping, and
[ aghesives

[ Advertising and public relations

[ Agriculture and forestry support

[l &ir and gas compressors

[Oir canditioning, refrigeration, and viarm sir hesting
[ ir purificstion ard ventlstion squipment

[ &ir transport

[ Aircraft

[ fircraft engines and parts

(18]l ether converted paper products

(1811 ather food and drinking places

1 L3

Human Health - Respiratory Effects
I —
Ozone Depletion

Energy Use

Minerzls and Metals Uss
Commencial Municipal Solid Waste
L]

Hazardous Air Pollutants
I

Human Health Toxicity
Smog Formation

Lznd Use
_

Water Use

I —
Commercial RCRA Hazardous Waste
T

Metals
p—

Pesticides

Value Added

Jobs Supparted



USEEIO Widgets - About

Drop-in components for displaying USEEIO model data for web pages open to
anyone

Created for web developers without the model/domain expertise to use
USEEIO directly

Simplify process of integrating model results

Configurable to work with any USEEIO family model available on the USEEIO
API




Widgets Links

e List of widgets with standalone implementation
 Example integration with local data

Widgets summarized in webinars
e Industry Comparison Tools for Sustainable Communities
e SMM Prioritization and Web-Enabled Tools Session



https://model.earth/io/build/
https://model.earth/localsite/info/
https://www.youtube.com/watch?v=GRJSvyUx0t4&feature=youtu.be
https://youtu.be/b2krajVsAPQ?t=2663

ental Protection

Applications




Supply Chain Factors (SEFs)

R e p O rt EPA/SOIVR-20/001 | July 2020 | www.epa.gov/research
e

Factors Dataset
National GHG Industry Attribution

Supply Chain Greenhouse
M Od el Gas Emission Factors for US

Industries and_ Cpmmodities

7B - - - o' |
b | o e L e TERE e e
e B V8 TR e L -3 £
w '\ . - — -..: =S = = - . e B
- B\ [ - - )

elopment
Center for Environmental Solutions and Emergency Response
Land Remediation and Technology Division



https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=349324
https://edg.epa.gov/metadata/catalog/search/resource/details.page?uuid=https://doi.org/10.23719/1517796
https://edg.epa.gov/metadata/catalog/search/resource/details.page?uuid=https://doi.org/10.23719/1517571

wEPA : :
Zoeew Supply Chain Factors (SEFs) Details
GHGs Included Form of the Factors
: (C:flz kg of GHG per $ purchased of a commodity
. N.O or from an industry
2
e Other GHGs (SF,NF,,CFCs/HFCs) where S are in 2018 USD in purchaser price

Examples
0.467 kg CO,/S of farm commodities

0.008 kg CH,/S of fresh wheat, corn, rice and and
other grains

0.21 kg CO,/S from the ship building industry
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~ The Coverage of the Factors in the Product Life
Cycle

Material Acquisition & Distribution &
Pre-processing Storage

Product Process Map

Factory Gate to Shelf
Cradle to factory gate (incl Transportation,
wholesale and retail)

Margins of Supply Chain
Emission Factors

Supply Chain Emission
Factors without Margins

—~———

Supply Chain Emission Factors with Margins

USEEIO Terminology USEEIO Phase




— 12012
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— 2014
— 2015
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SEFs for CO, 2016
Direct vs Indirect
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Environmental Topics  Laws & Regunlations  Aboui EPA

S IV| IV| ‘ S Related Topics: Sustainable Materials Management ContactUs  Share

N a t i O n a I £ Analysis Settings | D | Zeleced | Point of Consumption, US, Full System, 2007, Consumption
- B

Prioritization Tool

Tutarial | What's this? £
Impact Potential Re=source Use VWaste Generated Economic & Social

Search... ACID ETOX EUTR GCC HRSP HTOX OZ0M SMOG  EMRG LAMD MIME WATR FOOD HAZW MW JOBS VADD

- Organizational Tool
g Electricity . -

State and local genera... . . . . - - -
Gasoline, fuels, and b... . . - -

Packaged meat (except ... .
Limited-service restau... - -
Single-family resident... . -

Truck transport - -



https://www.epa.gov/smm/smm-prioritization-tools-index

Sustainable Communities Web Challenge 2021

A virtual Federal Challenge event that culminated on 10/2/2021 for
web developers, designers and students to build off the model.earth
community platform, awarding $9,000 in prizes

Objective: To develop, customize and improve the look-and-feel of community-
specific web resources on model.earth that integrate the USEEIO widgets with other
data sources useful to inform assessment of community sustainability.

Background
EPA Science Matters July 2020; SMARTer Together Industry Comparison Tools webinar



http://www.chalmlenge.gov
https://model.earth/community/
https://www.epa.gov/sciencematters/epa-researchers-working-improve-life-cycle-assessment-capabilities-communities
https://www.youtube.com/watch?v=GRJSvyUx0t4&feature=youtu.be

Challenge Partners
 EPA ORD and Region 4
* GA Economic Development Center for Innovation

 GDIT and Code for America



codeforamerica.org
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School-based sustainability
initiatives, Loyola Chicago
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Impact Profiles for Communities,
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)i Flanr'i.
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https://loyolachicagosustainability.github.io/apps/school/#campus=luc
https://www.codeforhawaii.org/apps/base/
https://model.earth/apps/impact/
https://model.earth/apps/get-involved
https://model.earth/apps/land
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USEEIO Supporting OLEM SMM Program - Building
to Future
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Work in progress with near-term delivery

vl release with peer-review documentation for supporting software:

* useeior
* FLOWSA
 StEWI

New technology addition to economy
Electricity sector disaggregation

Add model hybridization capability to useeior
Update of EPA’s Systems-Based GHG Inventory



https://www.epa.gov/smm/resources-waste-and-climate-change

delivery

* Update national flow by industry models for:
* GHGs
* Nutrient releases
* Pesticide releases
* Mineral and materials use
* Criteria and hazardous air pollutants

Foreign import GHG coefficients for USEEIO commodities

WARM-USEEIO

Waste Input-Output (WIO) Model

US food system model (see ‘Food waste management applications...” presentation)
Add final consumer (households, government) satellite tables
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David Meyer, EPA Loren Heyns, Michael Srocka,
GA Center for GreenDelta

- Innovation
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External Collaborators and Friends

Amazon Sustainability, ANL GREET team, BONSAI, Brightway LCA
software, Cornell Food Environmental Data System Project,
DataFEWSVision team, DOE Advanced Manufacturing Office Strategic
Energy Analysis Center, Georgia Center of Innovation, Federal LCA
Commons Working Group, NETL Energy Analysis Group, NREL BEIOM
Team, National Capital Accounting Working Group, National Socio-
Environmental Synthesis Center (SESYNC), Office of the Assistant
Secretary of Defense for Sustainment, openLCA software, Sustainable
Industrial-Natural Coupled Systems (SINCS) lab, USGS Materials Flow
Analysis Section, USDA ERS Food Dollar Team, Thomas Group @
Georgia Tech, Yale Center for Industrial Ecology



https://www.aboutamazon.com/planet
https://greet.es.anl.gov/
https://bonsai.uno/
https://brightway.dev/
http://gomez.dyson.cornell.edu/research-projects.php
https://datafewsion.iastate.edu/
https://www.energy.gov/sites/prod/files/2016/07/f33/A1%20-%20AMO%20Strategic%20Analysis%20Overview%202016_compliant.pdf
https://www.georgia.org/center-of-innovation
https://www.lcacommons.gov/about-us-0
https://netl.doe.gov/ea/about
https://bioenergymodels.nrel.gov/models/42/
https://www.usgs.gov/centers/powell-ctr/science/accounting-us-ecosystem-services-national-and-subnational-scales?qt-science_center_objects=0#qt-science_center_objects
https://www.sesync.org/
https://www.acq.osd.mil/eie/
https://openlca.org/
https://sites.google.com/site/shwetasinghlab/
https://www.usgs.gov/centers/nmic/materials-flow
https://www.ers.usda.gov/data-products/food-dollar-series/
https://sites.gatech.edu/valerie-thomas/students/
https://cie.research.yale.edu/
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v2.0 Basic Specs

2012 10 data, ~2012-2017 physical flows
411 commodities

2668 physical flow types

e 23 environmental and economic indicators

* Total US Consumption, Production and Household Consumption vectors
(2012)




v2.0 New Features

Disaggregation of Waste and Remediation sector
Domestic vs. foreign input and result distinction

Price adjustment matrices

Production and consumption demand vectors
Validation proofs




Agency

2.0 Improved Data Description & More Data

Distribution

* National Totals by Sector by NAICS-6 datasets in lieu of separate satellite
tables

e Harmonization with Federal LCA Commons Elementary Flow List

* Additional data provision
* Make and Use tables
* Industry and commodity output
e USEEIO<->BEA<->NAICS crosswalk
* Domestic versions of matrices

e More metadata



https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=347251
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Updated Environmental Data Inputs

National Water Withdrawal Totals By Industry 2015

National Criteria and Hazardous Air Pollutant Totals By Industry 2017

National Point Source Releases to Ground By Industry 2017

National Point Source Releases to Water By Industry 2017

National Commercial Hazardous Waste Totals by Industry 2017

National Land Occupation Totals By Industry 2012

National Employment Totals By Industry 2017



http://doi.org/10.23719/1520953
http://doi.org/10.23719/1521088
http://doi.org/10.23719/1521090
http://doi.org/10.23719/1521089
https://doi.org/10.23719/1521328
http://doi.org/10.23719/1520954
http://doi.org/10.23719/1521091

