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1 Introduction

The 2014 National Emission8 Yy i 2 NBE 6 b9L0YX OSNEA2Y mMX KSNBI TSN NB
compilation of criteria air pollutant (CAP) and hazardous air pollutant (HAP) emissions. These data are collected
from state, local, and tribal (S/L/T) air agencies and thér&mmental Protection Agency (EPA) emissions

programs including the Toxics Release Inventory (TRI), the Acid Rain Program, and Maximum Achievable Control
¢ SOKy2t23& oa!/¢0 ail yRINRa RS@OSt2LIVSYylid ¢KSiomnmn ¢
of the NEI is released, which is currently scheduled for the fall of 2017. The NEI program develops datasets,
blends data from these multiple sources, and performs data processing steps that further enhance, quality

assure, and augment the compiledtda

The emissions data in the NEI are compiled at different levels of granularity, depending on the data category. For
point sources (in general, large facilities), emissions are inventoried at a plewebsvithin a facility. For

nonpoint sources (typally smaller, yet pervasive sources) and mobile sources (both onroad and nonroad),
emissions are given as county totals. For marine vessel and railrd@hgit sources, emissions are given at the
sub-county polygon shaptevel. For wildfires and presbed burning, the data are compiled as e&ecific,

coordinated LISOAFAO O0&aAYATINI G2 LRAYyGO S@Syidia Ay GKS aS@S
estimates are further stratified by smoldering and flaming components.

The pollutants included ithe NEI are the pollutants associated with the National Ambient Air Quality Standards
6b! !t v{o0x 1y26y a /!'tax +a ¢Stf a 11'ta aaz20Al GSR
concentration limits or are precursors for pollutants with suatits from the NAAQS program. These pollutants
include lead (Pb), carbon monoxide (CO), nitrogen oxideg) (M@atile organic compounds (VOCSs), sulfur

dioxide (S@), particulate matter 10 microns or less (RM particulate matter 2.5 microns or less (P§) and

ammonia (Nk), which is technically not a CAP, but an important PM precursor. The HAP pollutants include the
187 remaining HAP pollutants (methyl ethyl ketone was removed) from the original 188 listed in Section 112(b)
of the 1990 Clean Air Achendments. There are many different types of HAPs. For example, some are acid
gases such as hydrochloric acid (HCI); others are heavy metals such as mercury (Hg), nickel and cadmium; and
others are organic compounds such as benzene, formaldehyde, araldetetde. Greenhouse gases (GHGSs) are
included in the NEI for fires and mobile sources only.

This technical support document (TSD) provides a central reference for the 2014 NEI. The primary purpose of
this documents to explain the sources of information included in the inventory. This includes showing the
sources of data and types of sources that are used for each data category, and then providing more information
about the EPAreated components of the datafter the introductory material included in this section, Sectibn
explains the source categories and/or sectors that we use for summarizing the 2014 NEI and fairay glaisi
document, and it provides an overview of the contents of the inventory and a summary of mercury emissions.
Section 3 provides an overview of point sources. Section 4 provides information about nonpoint sources,
including descriptions by sourcetegory or sector of the EPA emission estimates and tools. Sections 5 and 6

1The current list of HAPsawailable ahttp://www.epa.gov/ttn/atw/188polls.html.
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provide documentation for the nonroad mobile and onroad mobile data categories, respectively. Fires (wild and
prescribed burning) are described in Section 7, and biogenic emisgi@escribed in Section 8.

The 2014 NEI data are available in several different ways listed below. Data are available to the reporting
agencies and EPA staff via the Emission Inventory System (EIS).

https://www.epa.gov/airemissionsgnventories/emissiofinventory-systemeis-gateway

The EIS Gateway is available to all EPA staff, EIS data submitters (i.e., the S/L/T air agency staff), Regional
Planning Organization staff that suppetate, local and tribal agencies, and contractors working for the EPA on
emissions related work. The EIS reports functions can be used to obtain raw input datasets and create summary
files from these datasets as well as the 2014 NEI and older versidms NEl such as 2011 and 2008. The 2014
boL Ay (GKS 9L{ Aa Kotefthtt$ Wu tumfaciityunib@ proceSdebel réports itk £1S,

you will get the2014NElemissionsbut the facility inventory, which is dynamictime EISwill reflect more

current information. For example, if an Agencyhli3 been changesince the time we ran the reports for the

public website Qctober 2018, then that new Agency ID will be in the Facility Inventory or a Facility
Configuratiorreport in the EISbut not in the report on the public website nor the Facility Emissions Summary
NBL22NIa NHzy 2y (4KS dauwnmn b9L CLb![ +*+mé Ay GKS 9L{®
to obtain an account and to access the gateway itself.

Next, data from the EIS are exported for public release on the NEI main webpage.

https://www.epa.gov/airemissionsnventories/nationalemissionsnventory-nei

¢KSNBE FINB Gg¢2 LI 3ISa NBEFGSR (G2 Q@KSENEWDu&n!l OBMN&E2Y (KS
Documentaion®dé ¢ KS HAamn b9L 51 G pilblBlpavalabl®iedienDethe RAANEN 2 4 G |
this will be 2014 v1 until at least the fall of 2017, at which time, the data will reflect version 2 of the 2014 NEI.

The 2014 NEI Documentation page incluttes2014 NEI plan and schedules, all pubksigilable supporting

materials by inventory data category (e.g., point, nonpoint, onroad mobile, nonroad mobile, events), and this

TSD.

The 2014 NEI Data page includes a query tool that allows for summaitg$ I8ector (see Sectidd) or the

more traditional Tier 1 summary level (CAPs only) used ikEhW& rends ReportSummaries from the 2014 NEI

Data site include nationalstate, and countylevel emissions for CAPs, HAPs and GHGs. You can choose which
states, EIS Sectors, Tiers, and pollutants to include in cugémarated reports to download Commafaeated

Value (CSV) files to import into Microsoft® Excel®, Access®, or other spreadsheet or database tools. Biogenic
emissions and tribal data (but not tribal onroad emissions) are also available from this tool. Tribal summaries are
alsopostedunderthé ! RRAGA2Y Ff {dzYYI NB 5FdGF¢ aSOliAazy 2F (KAa

The source classification codes (SCC) data files section of the webpage provides detailed data files for point,
nonpoint, onroad and nonroad data categories via a pull down menu. These detailed CSV fiidedgrozip
files) contain emissions at the procdssel. Due to their size, all bthe nonpointdataare broken out into EPA
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regions.Facilitylevel by pollutant and events by pollutant summaries are also avail@bhkseCSV files must be
Gt Ay 1 &Pposed tolimborted) in order to open them with Microsoft® Access®.

The 2014 NEI Documentation page includes links to the NEI TSD and supporting materials referenced in this TSD.
This page is a working page, meaning that content is updated as new psaateateveloped.

Main: https://www.epa.gov/aiFemissiongnventories/airemissionssources
Where you livehttps://www3.epa.gov/air/emissions/where.htm

NOTE: Please review table legends which provide the NEI year and version when using the data from these sites.

The Air Emissions website provides eiioigs of CAPs except for dNitsing pointand-click maps and bar charts
to provide access to summary and detailed emissions data. The maps, charts, and underlying data (in CSV
format) can be saved from the website and used in documents or spreadsheets.

LY FRRAGAZ2YS GKS a2 KSNB &2dz t A@S¢ FSIFGdzNB 2F GKS 1A
sectors (see Sectidhl) to createKMZ files used b§oogle Earth. You must have Google Earth installed on your
computer to open the files. You can customize the maps to select the facility types of interest (e.g., airport, steel
mill, petroleum refinery, pulp and paper plant), and all other facility typastwt 32 Ay di2 |y ahiGKS
the maps. The resulting maps allow you to click on the icons for each facility to get a chart of emissions

associated with each facility for all criteria pollutants.

https://www.epa.gov/airemissionsnodeling

The modeling files are provided in formats that can be read by the Sparse Matrix Operator Kernel Emissions
(SMOKHjttps://www.cmascenter.org/soke/). These files are also CSV formats that can be read by other
systems, such as databases. The modeling files provide the plegetsmissions apportioned to release

points, and the release parameters for the release points. Release parametedgisthck height, stack exit

diameter, exit temperature, exit velocity and flow rate. The EPA may make changes to the NEI modeling files
prior to use. The 2014 modeling platform will be based on the 2014 NEI and is under development; it is expected
to be pasted in early 2017. Any changes between the NEI and modeling platform data will be described in an
accompanying TSD for the 2014 Emissions Modeling Platform, which would also be posted at the above website.

While the 2014 NEbased emissions modeling platim files are not yet available, SMOKE flat files by data
category are available for download &tp://ftp.epa.gov/Emisinventory/2014/flat_files/ These flat files are the
emissions for th014 NEI and can be input into SMOKE for processing for air quality moéislimgver, for
onroad and nonroad mobile sources, we use more finely resolvedfdatar quality modelingThe data files for
nonroad mobile emissions usaeonthly emissions valug For onroad mobile sources, temissions are
computed hourlybased on gridded meteorolagal data and emission factors. Therefore, these aggregated
annual onroad and nonroad modelifites should nbbe used directly for modeling.

For point and nonpoinsourcesthe modeling files have the sourcsglit into smallersource groupings
(modeling sectors) for emissions modeling because emissions processing methods vary between these source
groupings.

1-3


https://www.epa.gov/air-emissions-inventories/air-emissions-sources
https://www3.epa.gov/air/emissions/where.htm
https://www.epa.gov/air-emissions-modeling
https://www.cmascenter.org/smoke/
ftp://ftp.epa.gov/EmisInventory/2014/flat_files/

The NEI is created to provide tB®A, federal, state, local and tribal decision makers, and the national and
international public the best and most complete estimates of CAP and HAP emissions. While the EPA is not
directly obligated to create the NEI, the Clean Air Act authorizes thedABR#istrator to implement data

collection efforts needed to properly administer the NAAQS program. Therefore, the Office of Air Quality

Planning and Standards (OAQPS) maintains the NEI program in support of the NAAQS. Furthermore, the Clean
Air Act requies states to submit emissions to the EPA as part of their State Implementation Plans (SIPs) that
describe how they will attain the NAAQS. The NEI is used as a starting point for many SIP inventory development
efforts and for states to obtain emissions frather states needed for their modeled attainment

demonstrations.

While the NAAQS program is the basis on which the EPA collects CAP emissions from the S/L/T air agencies, it
does not require collection of HAP emissions. For this reason, the HAP repedingments are voluntary.
Nevertheless, the HAP emissions are an essential part of the NEI program. These emissions estimates allow EPA
to assess progress in meeting HAP reduction goals described in the Clean Air Act amendments of 1990. These
reductionsseek to reduce the negative impacts to people of HAP emissions in the environment, and the NEI
allows the EPA to assess how much emissions have been reduced since 1990.

The NEI is created based on both regulatory and technical coempe. TheAir Emissions Reporting R{AERR)

is the regulation that requires states to submit CAP emissions, and provides the framework for voluntary
submission of HAP emissions. The 2008 NEI was the first inventory compiled using the AERR, rather than its
predecessor, the Consolidated Emissions Reporting Rule (CERR). The 2014 NEI is the thaseABHREntory,

and improvements in the 2014 NEI preseaeflect lessons learned by the S/L/T air agencies and EPA from the

prior NEI efforts. The AERR requires agencies to report all sources of emissions, except fires and biogenic
sources. Reporting of open fire sources, such as wildfires, is encouragedt batiuired. Sources are divided

AyGd2 fFNBS 3INRdzZJA OFffSR GRFGF OFGSI2NRASaAeY adGraAazy
mobile sources are either onroad (cars and trucks driven on roads) or nonroad (locomotives, aircraft, marine,
off-road vehicles and nonroad equipment such as lawn and garden equipment).

¢CKS ! 9ww KlFa SyiAdaizya (GKNBakKz2tRa F1020S gKAOK adldsS
GKS NBYFAYRSNI 2F GKS adldAazyl M@ SyYAaaaizya NBLRNISR

The AERR changed the way these reporting thresholds work, as compared to the CERR, by changing these
GKNBakK2ftRa (2 aGLROISYGALFE (2 SYA(léeé GKNBaK2f Ra NI (KSN
AERR, the emissions that are reported actual emissions, despite that the criteria for which sources to report

is now based on potential emissions. The AERR requires emissions reporting every year, with additional
requirements every third year in the form of lower point source emissions kimlds, and 2014 is one of these
third-year inventories.

Tablel-1 provides the potentiato-emit reporting thresholds that applied for the 20NElcyt S® a ¢ & LIS . ¢
terminology in the rule that represents the lower emissions thresholds required for point sources in the triennial
years. The reporting thresholds are sources with potential to efri00 tons/year or more for most criteria

pollutants with the exceptions of CO (1000 tons/yeaid, updated in the 2014 AER) Q.5tonsl/year,

actua). As shown in the table, special requirements apply to nonattainment area (NAA) sources, where even
lower thresholds apply. The relevant ozone)(@O, ad PMy nonattainment areas that applied during the year

that the S/L/T agencies submitted their data for the 20E| are availabletattps://www.epa.gov/greenbook.
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While not applicable to the 2014 NEI, tAERR thresholds have been further revised to reflect 70 tons/year for
PMo, PMs, and PM precursors for sources within Blsihd PM s nonattainment areas.

Tablel-1: Point source reportinghresholds (potential to emit) for CAPs
in the AERR for thgear2014 NEI

2014NEI thresholds: potential to emit (tons/yr
Pollutant Everywhere

(Type B sources) NAA sources
1 SO X Mn X MJ
2 VOC X M 6 Y2 RSNI (¢
3 VOC :0aSNR2d
4 VOC 0:6 8 SPS NEF
5 VOC 060 SEGUNBY
6 NO X MAN X M7
7 CO X M7 3ol ff | NB
8 CO /['h ol fft I
9 Pb X noép o X nop d
10 PMyo X MAN PMwd Y2 RSNJI
11 PMuo PMo6 aSNA2d
12 PMs X MAan X M|
13 NK X MAan X M|

1 NAA = Nonattainment Area. Special point source reporting thresholds apply for certain
pollutants by type of nonattainment area. The pollutants by nonattainment area are:
Ozone: VOONQ, CO; CO: CO; RMPMypo

Based on the AERR requirements, S/L/T air agencies submit emissions or model inputs of point, nonpoint,
onroad mobile, nonroad mobile, and fires emissions sources. With the exception of California, reporting
agencies were required to submit model inputs émroad and nonroad mobile sources instead of emissions.

For the 2014 NEI, all these emissions and inputs were required to be submitted to the EPA per the AERR by
December 31, 2015 (with an extension given through January 15, 2016). Once the initihgeld&l period

closed, the EPA provided feedback on data quality such as suspected outliers and missing data by comparing to
previously established emissions ranges and past inventories. In addition, the EPA augmented the S/L/T data
using various sourced data and augmentation procedures. This documentation provides a detailed account of
9t ! Q& ljdzr f Ade Fa&adz2NYyyoOS FyR IdzAYSydaladAaz2y YSiK2Rao®

The comprehensive nature of the NEI allows for many uses and, ther@fotarget audiences include EPA staff
and policy makers, the U.S. public, other federal and S/L/T decision makers, and other coliabiies2

below lists the mjor current uses of the NEI and the plans for use of the 2014 NEI in those efforts. These uses
include those by the EPA in support of the NAAQS, Air Toxics, and other programs as well as uses by other
federal and regional agencies and for internationatd® In addition to this list, the NEI is used to respond to
Congressional inquiries, provide data that supports university research, and allow environmental groups to
understand sources of air pollution.

Tablel-2: Examples of majazurrent usef the NEI

Audience Purposes
U.S. Public Learn about sources of air emissions
EPAC NAAQS Regulatory Impact Analysisenefits estimates using air quality modeling
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Audience Purposes

NAAQS Implementations, including Statelementation Plans (SIPs)

Monitoring Ruls

Fnal NAAQSlesignations

NAAQolicy Assessments

Integrated Science Assessments

Transport Rule air quality modeling (e.g., Clean Air Interstate Rule-StatssAir Pollution Rule)
EPAC Air toxics National Air Toxics Assessment (NATA)

Mercury and Air Toxics Standaganercury risk assessment and Regulatory Impact Assessment|
National Monitoring Programs Annual Report

Toxicity Weighted emission trends for the Government Performance and RepAdi{GPRA)
Residual Risk and Technology Revestarting point for inventory development

EPAc other NEI Repogc analysis of emissions inventory data

Report on the Environment

Air Emissions website for providing graphical access to CAP emi&sistete maps and Google
Earth views of facility total emissions

Department of Transportation, national transportation sector summaries of CAPs

Black Carbon Report to Congress

Other federal or Modeling in support of Regional Haa@$&and other air quality issues

regional agencies

International United Nations Environment Programme (UNEBlpbaland North American Assessments
The Organization for Economic-@peration and Development (OECGZnvironmental data and
indicators report

UNECEonvention on Lonange Transboundary Air Pollution (CLRTAR)ssion reporting
requirements, air quality modeling, and science assessments

Community Emissions Data System (CEB&¢nce network for earth system, climate, and
atmospheric modeling

Commission for Environmental Cooperation (GCB@yrth American emissions inventory
improvement and reduction policies

U.S. and Canada Air Quality Reports

Arctic Contaminants Action Program (ACA®jtional environmental and emission reduction
strategy for the Agtic Region

Other outside

parties Researchers and graduate students

As shown in the preceding section, the NEI provides a readiifable comprehensivinventory of both CAP

and HAP emissions to meet a variety of user needs. Although the accuracy of individual emissions estimates will
vary from facilityto-facility or countyto-county, the NEI largely meets the needs of these users in the aggregate.
Sone NEI users may wish to evaluate and revise the emission estimates for specific pollutants from specific
source types for either the entire U.S. or for smaller geographical areas to meet their needs. Regulatory uses of
the NEI by the EPA, such as for iatate transport, always include a public review and comment period. Large
scale assessment uses, such as the NATA study, also provide review periods and can serve as an effective
screening tool for identifying potential risks.

One of the primary goals ofi¢ NEI is to provide the best assessment of current emissions levels using the data,
tools and methods currently available. For significant emissions sectors of key pollutants, the available data,
tools and methods typically evolve over time in responselémtified deficiencies and the need to understand

the costs and benefits of proposed emissions reductions. As these method improvements have been made,
there have not been consistent efforts to revise previous NEI year estimates to use the same metties a
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current year. Therefore, care must be taken when reviewing different NEI year publications as a time series with
the goal of determining the trend or difference in emissions from year to year. An example of such a method
change in the 2008 NEI v3 a2d11 NEI is the use of the Motor Vehicle Emissions Simulator (MOVESj imodel

the onroad data category. Previous NEI years had used the Mobile Source Emission Factor Model, version 6
(MOBILEG)and earlier versions of the MOBILE model for this datagmate The 2011 NEI (2011v2) also used an
older version of MOVES (2014) that has been updated in the current 2014 NEI (MOVES2014a). The new version
of MOVES also calculates nonroad equipment emissions, adding VOCs and toxics, updating the gasoline fuels
usead for nonroad equipment to be consistent with those used for onroad vehicles. These most recent changes in
MOVES lead to a small increase in nonroag &ssions in some locations, introducing additional uncertainty

when comparing 2014 NEI to past inverigs.

Other significant emissions sectors have also had improvements and, therefore, trends are also impacted by
inconsistent methods. Examples include paved and unpaved road PM emissions, ammonia fertilizer and animal
waste emissions, oil and gas prodocti residential wood combustion, solvents, industrial and
commercial/institutional fuel combustion and commercial marine vessel emissions.

Users should take caution in using the emissions data for filterable and condensable components of particulate
matter (PM1GFIL, PM2.9-IL and PMCON), which is not complete and should not be used at any aggregated
level. These data are provided for users who wish to better understand the components of the primary PM
species, where they are available, in the disaggredigbrocessspecific emissions reports. Where not reported

by S/L/T agencies, the EPA augments these comporsggsSectior.2.4). However, not all sources are

covered by this routine, and in mobile source and fire models, only the primary particulate species are
estimated. Thus, users interested in PM emissions should use the primary species of particulate matter (PM10
PRI and PM2PBRI), described in this documesiinply as Pivh and PMs.

As with every recent triennial NEI, the 2014 NEI will be updated with improvements that will be included in
version 2, expected to be released in the fall of 2017. Many of the issues thistadilio updates for 2014 v2

NEI have already been identified, and additional items could be added as S/L/Ts and other stakeholders review
the 2014 NEI. We expect that most point and events data category updates will be provided directly by S/L/T air
agences and limited newer activity data. The EPA plans to update mobile input data including vehicle
distribution and activity. For the nonpoint data category (Section 4), there are numerous updates in
development that will be incorporated in 2014 v2 NEI. Thesgpoint data category updates include, but are

not limited to:

1 Updated emission factors for Residential Wood Combustion, Industrial and Commercial/Institutional
Boilers and Engines and Oil and Gas Exploration and Production

1 Some HAPs augmented for aild gas in the Uinta basin used emission factor ratios applied to-state
supplied VOC emission estimates based on speciation profiles which have since been updated. The
updated speciation data will be used in v2.

1 Revised activity data for Mercury sourced,&d Gas, Road Dust, Commercial Cooking, Stage | Gasoline
Distribution, Agricultural Pesticides and Residential Heating

1 New category for Composting

2 Seehttp://www.epa.gov/otag/models/moves/index.htm
3 Seehttp://www.epa.gov/otag/m6.htm

1-7


http://www.epa.gov/otaq/models/moves/index.htm
http://www.epa.gov/otaq/m6.htm

1 Revisions based on addressing 2014 v1 NEI comments from S/L/Ts and others.

Not every identified issue irhe 2014 v1 NEI will be resolved for the 2014 v2 NEI. We will discuss each
outstanding issue within the following sections of this document and whether these issues are likely to be
updated in the 2014 v2 NEI, or simply identified as items that need additresources for later NEI inventories

such as year 2017.
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2 2014 NEI contents overview

First used for the 2008 NEI, EIS Sectorsiwom to be used for the 2014 NEI. The sectors were developed to

better group emissions for both CAP and HAP summary purposes. The sectors are based simply on grouping the
emissions by the emissions process based on the SCC to the EIS sector. In hisltistgwe gave

consideration not only to the types of emissions sources our data users most frequently ask for, but also to the
need to have a relatively concise list in which all sectors have a significant amount of emissions of at least one
pollutant. The SCEIS Sector crosgalk used for the summaries provided in this document is available in the
commad S LI NI G4 SR @lsbudzS dassidaor 0odeE XS GoK | & OFy ©6S AYLRNISR
Excel ® spreadsheet. No changes were made to thera@ging or sectors used for the 2014 NEI except where

SCCs were retired or new SCCs were added. Users of the NEI are free tthel®&@i@evel data. SCCs and their
associated sectors are available from ®€C Search Page

{2YS 2F (GKS &4SOG2NR AyOfdzRS (KS y2YSyOf | idz2NE ab9/ Xé
means that those emissions processes were not appropriate to include in another EIS sector and their emissions
were too small individually to include as its own EIS sector.

Since the 2008 NEI, the inventory has been compiled using five major categoriascthégo data categories in

the EIS: point, nonpoint, onroad, nonroad and events. The event category is used to comysipedifig data

from prescribed burning and wildfires. While events could be other intermittent releases such as chemical spills
andstructure fires, prescribed burning and wildfires have been a focus of the NEI creation effort and are the
only emission sources contained in the event data category.

Table2-1 shows the EIS sectors or source category component of the EIS sector in the left most column. EIS data
categoriesPoint, Nonpoint, Onroad, Nonroad, and Everitgit have emissions in these sectors/source

categories are also reflected. This table also idi&®in the rightmost column the section number of this

document that provides more information about that EIS sector or source catégbeyEPA was involved in

creating emissions for that component of the NElany Industrial Processeslated EIS séars do not have

detailed sectotspecific documentation because the emissions are comprised almost exclusively from S/L/T point
and/or nonpoint submittals. As discussed in the next section, the EPA had little, if any, input to these sectors
other than augrenting HAPs or tagging out unexpected data.

AsTable2-1illustrates, many EIS sectors include emissions from more than one EIS data category because the
EIS sectorare compiled based on the type of emissions sources rather than the data category. Note that the EIS
ASOG2NICHARDNE Blde Aa LI NI 2F (GKS L2 A YQComnfeRialyaryid J2 A v (i
+S3aSft a¢ ¢[y2RO2aROMA Hiedonpoimt datd chitBigorg We include biogenics emissions,
éBiogenics Vegetationand Sa@ilé¢ Ay (GKS y2yLRAyd RIFEGE OFGdS3aA2NE Ay (K
its own Section (8). NEI users who aggregate emissions by EIS data categoryhaailtdBtsector should be

FgF NB GKFG GKSasS OKIFy3aSa gAftt IABS RAFTFSNBYyOSa FTNRY
unless care is taken to assign those emissions to the historical grouping.
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Table2-1: EIS sectorfsource categories with EIS data category emissions reflected, and where provided,
document sections

c gl

N
Component €|l c| 8| c| & | Document
ElSSectoror EIS Sector: Source Category Name £13 S T Section(s)
Agriculture- Crops& Livestock Dust X 4.3
Agriculture- Fertilizer Application X 4.4
Agriculture- Livestock Waste X | X 4.5
Biogenics Vegetation and Soil X 8
Bulk Gasoline Terminals X | X 4.6
Commercial Cooking X 4.7
Dust- Construction Dust X | X 4.8
Dust- Paved Road Dust X 4.9
Dust- Unpaved Road Dust X 4.10
Fires- Agricultural Field Burning X 411
Fires- Prescribed Burning X 7
Fires- Wildfires X 7
Fuel Comb Comm/Institutional Biomass X | X 4.12
Fuel Comb Comm/Institutional- Coal X | X 4,12
Fuel Comb Comm/Institutional Natural Gas X | X 4.12
Fuel Comb Comm/Institutional- Oil X | X 4,12
Fuel Comb Comm/Institutional- Other X | X 4.12
Fuel Comb Electric GenerationBiomass X 3.4
FuelComb- Electric GenerationCoal X 3.4
Fuel Comb Electric GenerationNatural Gas X 3.4
Fuel Comb Electric GenerationOil X 3.4
Fuel Comb Electric GenerationOther X 3.4
Fuel Comb Industrial Boilers, ICE®iomass X | X 412
Fuel Comb Industrial Boilers, ICE€oal X | X 4.12
Fuel Comb Industrial Boilers, ICENatural Gas X | X 4.12
Fuel Comb Industrial Boilers, ICE®Il X | X 412
Fuel Comb Industrial Boilers, ICE©ther X | X 4.12
Fuel Comb Residentiat Natural Gas X 413
Fuel Comb Residentiat Oll X 4.13
Fuel Comb Residentiat Other X 4.13
Fuel Comb Residentiat Wood X 4.14
Gas Stations X | X 4.6
Industrial ProcessesCement Manudicturing X
IndustrialProcesses Chemical Manwcturing X | X
Industrial Processed~errous Metals X
Industrial ProcesseaMlining X | X 4.15
Industrial ProcessesNEC X | X
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Component €| | 2| c| & | Document
ElSSectoror EIS Sector: Source Category Name £13 S S|4 Section(s)
Industrial ProcessedNonferrous Metals X | X
Industrial Processe0il & Gad’roduction X | X 4.16
Industrial ProcessesPetroleum Refineries X | X
Industrial ProcessesPulp & Paper X
Industrial ProcessesStorage and Transfer X | X 4.6
Miscellaneous No#ndustrial NECResidential Charcoal Grilling X 4.17
Miscellaneous Noindustrial NECPortable Gas Cans X 4.18
Miscellaneous No#ndustrial NECNonpoint Hg X 4.2
Miscellaneous Noindustrial NECAIIl other) X | X
Mobile ¢ Aircraft X 3.2
Mobile - Commercial Marine Vessels X 4.19
Mobile ¢ Locomotives X | X 3.3&

4.20
Mobile - NonRoad Equipmerg Diesel X X 5
Mobile - NonRoad Equipmerg Gasoline X X 5
Mobile - NonRoad Equipmerg Other X X 5
Mobile - Onroadg Diesel Heavy Duty Vehicles X 6
Mobile - Onroadc Diesel Light Duty Vehicles X 6
Mobile - Onroadg Gasoline Heavy Duty Vehicles X 6
Mobile - Onroad¢ Gasoline Light Duty Vehicles X 6
Solvent- Consumer & Commercial Solvent Uagricultural X 421
Pesticides
Solvent- Consumer &ommercial Solvent Us@sphalt Paving X 4.22
Solvent- Consumer & Commercial Solvent Ua# Other Solvents X 4.23
Solvent- Degreasing X | X 4.23
Solvent- Dry Cleaning X | X 4.23
Solvent- Graphic Arts X | X 4.23
Solvent- IndustrialSurface Coating & Solvent Use X | X 4.23
Solvent- NonIndustrial Surface Coating X 4.23
Waste Disposal: Open Burning X 4.24
Waste Disposal: Nonpoint POTWs X 4.25
Waste Disposal: Nonpoint Hg X 4.2
Waste Disposdhll remaining sources) X | X

Data in the NEI come from a variety of sources. The emissions are predominantly from S/L/T agencies for both
CAP and HAP emissions. In addition, the EPA quality assures and augments the data provided by states to assist
with data completeness, particulanyith the HAP emissions since the S/L/T HAP reporting is voluntary.
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The NEI is built by data category for point, nonpoint, nonroad mobile, onroad mobile and events. Each data
category has a setfontained inventory where multiple datasets are blendeddd& 6 S G KS FAYylFf b9
Each data category selection includes S/L/T data and numerous other datasets that are discussed in more detalil
in each of the following sections in this document. In general, S/L/T data take precedence in the selection
hierarchy, which means that it supersedes any other data that may exist for a specific
county/tribe/facility/pollutant/process. In other words, the selection hierarchy is built such that the preferred

source of data, usually S/L/T, is chosen when multiplecesuof data are available. There are exceptions, to this
general rule, which arise based on quality assurance checks and feedback from S/L/Ts that we will discuss in
fFGSN) aS0tA2yad ¢KSaS SEOSLIiA2ya NB AYLX SYSyiGSR oe
The EPA uses augmentation and additional EPA datasets to create the most complete inventory for

stakeholders, for use in such applications as NATA, air quality modeling, national rule assessments, international
reporting, and other reports and publicquiries. Augmentation to S/L/T data, in addition to EPA datasets, fill in

gaps for sources and/or pollutants often not reported by S/L/T agencies. The basic types of augmentation are
discussed in the following sections.

TheEPA used air emissions data from the 20b4ic Release Inventor¢TRIXo supplementpoint sourceHAP

and NH emissions provided to EPA 8§L/T agencies-or 2014, all TRI emissions values that could reasonably

be matched to an EIS facility were loaded into the EIS for viewing and comparison if desired, but only those
pollutants that were not reported anywhere at the EIS facility by the S/L/T agency were considered for inclusion
in the 2014 NEI.

TheTRIlis an EPAMatabase containing data on disposal or other releaselsiding air emissionsf over 650 toxic
chemicals fromt LILINREA Y| St & wmZnnn FILOAtAGASED hyS 2F ¢wlL Q:
toxic chemical releases to the environment. Data submitted annually by U.S. facilities that meet TRI

reporting criteria.Section 3 provides more information on how TRI data was used to supplement the point
inventory.

The2014reporting cyclancluded5 valid pollutant codes for chromiuymas shown inrable2-2.

Table2-2: Valid chromium pollutant codes

Pollutant Code Description Pollutant Category Name| Speciated?
1333820 Chromium Trioxide Chromium Compounds yes
16065831 Chromium IlI Chromium Compounds yes
18540299 Chromium (VI) Chromium Compounds yes
7440473 Chromium Chromium Compounds no
7738945 Chromic Acid (V1) Chromium Compounds yes

In the aboveable, allpollutantso dzi & O K dtdconaidréd speciatedand so for clarity, chromium

(pollutant 7440473) iNBE F SNNBS R (2 | & thé ierdaindef of tRikshdoT atalzkomidm could

contain a mixtue of chromium with different valence stateSince one key inventory use is for risk assessment,
and since the valence states of chromium have very different risks, speciated chromium pollutants are the most
useful pollutants for the NEI. Therefore, thefE§peciates S/LAleported and TRibased total chromium into
hexavalent chromium and nemexavalent chromium. Hexavalent chromium Girromium (V1)is considered

high risk and other valence states are not. Most of the-heravalent chromium is trivalewhromium
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(Chromium IlI); therefore, the EPA characterized alHnexavalent chromium as trivalent chromiuithe 2014
NEI does not contain any total chromium, only the speciated pollutants shoWatbile2-2.

This sectiordescribeghe procedure we used fapeciatingchromium emissionfrom total chromium that was
reported by S/L/T agencies.

We used the EIS augmentation feature to speciate S/L/T agency reported total chromium. For point sources, the
EIS uses the following priority order for applying the factors:

1) By Process ID

2) By Facility ID

3) By County

4) By State

5) By Emissions Type (for NP only)

6) BySCC

7) By Regulatory Code

8) By NAICS

9) A Default value if none of the others apply

C2NJ GKS Hnmn OKNRBYAdzY FdzAYSyildl A2y 2yte (GKS a.@& CI
The EIS generates and stores an EPA dataset containing the mehekavalent andrivalent chromium
species.

For all other data categories (e.g., honpoint, onroad and nonroad), chromium speciation is performed at the SCC
level.

This procedurgenerateal hexavalent chromium@hromium (V))andtrivalent chromium (Chromium 1l), and it
had no impact on/&/ T agencydata thatwere provided asone of the speciated forms of chromiumihe sum of
the EPAcomputed species (hexavalent and trivalent chromium) equals the mass of the total chromium (i.e.,
pollutant 7440473) subnii¢d by the S/L/T agencies.

The EPA then used this dataset in the 2014 NEI selection by adding it to the data capegifig selection
hierarchy and by excluding the S/L/T agency unspeciated chromium from the selection through a pollutant
exception to tke hierarchy. It was not necessary to speciate chromium from any of the EPA datasets, because
the EPA data contains only speciated chromium.

Most of the speciation factors used in the 2014 NEI arel&S€d and are the same as were used in 2011, based

on data that have long been used by the EPA for NATA and other risk projects. However, some of the values
were updated based on data used or developed by OAQPS during rule development and for the 2011 NATA
review. The speciation factors are accessed in thél EKNE dza K KS NBA\TgheaByoORiori®l G A
Orderé ¢KS Gt NA2NARGE 5F0F¢é GFofS LINPGARSA GKS T OG2NER
provides the factors used for data in the nonpoint/onroad/nonroad categories. For accessHBiS users, the

factors are included in the zip filehromiumAugFactors.ziff a particular emission source of total chromium is

not covered by thespeciation factors specified by any of these attributes, a default value of 34 percent

hexavalent chromium, 66 percent trivalent chromium is applied.

The EPA supplements missing HAPs in S/L/T ageposted data. HAP emissions are caltedbby multiplying
appropriate surrogate CAP emissions by an emissions ratio of HAP to CAP emission factors. For the 2014 NEI, we
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augmented HAPs for the point and nonpoint data categories. Generally, for point sources, the AP ratios
were computed 8ing uncontrolled emission factors from tiiéebFIRE databagehich contains primarily
APR42 emissions factors). For nonpoint sources, the ratios were computed from thg&ihated nonpoint
data, which contain both CAPs and HAPs where applicable.

HAP augmentation is performed on each emissions®(i.e., specific facility and process for point sources,
county and process level for nonpoint sources) using the same EIS augmentation feature as described in
chromium speciation. However, unlike chromium speciation, there is no default augmentatitmn $o that not
every process that has S/L/T CAP data will end up with augmented HAP data.

HAP augmentation input pollutants are S/igiibmitted VOC, PM1BRI, PM2#RI, SO2, and PMHIL. The
resulting output can be a single output pollutant or a fuits of output pollutants. Not every source that has a
CAP undergoes HAP augmentation (i.e., livestock N#itive dust PM258°RI). The sum of the HAP
augmentation factors does not need to equal 1 (100%); however, we try to ensure, for example, thaitbé s
HARVOC factors is less than 1 for mass balance. HAP augmentation factors are grouped into profiles that
contain unique output pollutant factors related to a type of source. Assigning these profiles to the individual
sources depends on the sourcerdtutes, commonly the SCC.

There are business rules specific to each data category discussed in the point (Section 3) and nonpoint (Section
4). The ultimate goal is to prevent doulteunting of HAP emissions between S/L/T data and the EPA HAP
augmentationoutput, and to prevent, where possible, adding HAP emissions to-Silbfitted processes that

are not desired. NEI developers use their judgment on how to apply HAP augmentation to the resulting NEI
selection.

Caveats

HAP augrantation does have limitatins;HAP and CAE&mission factorérom WebFIRE do not necesihyause

the same test methods. In some situations, the VOC emission factor is less than the sum of the VOC HAP
emission factors. In those situations, we normalize the HAP ratios so as noate orere VOC HAPs than VOC.
We are also aware that there are many similar SCCs thabdalways share the same set of eniigs
factors/output pollutants We do not apply ratios based on emission factors from similar SCCs other than for
mercury from combation SCCs. 8Wwouldpreferto get HAR reported from reporting agencies get the data
from other source (compliance data from rule), but such data are not always available.

Because much of the A2 factors are 20+ years old, many incremental edithése factors have been made
over time. W have removed some factors based osuis of the 2011 NATA revietwor example, we
discovered ethylene dichloride was being augmented for SC&tedd@b gasoline distributionThis pollutant
was associated withkeaded gaoline which is no longer usetiherefore we removed it from our HAP
augmentation between 2011 NEI v2 and 2014e alsoreceivedspecific facility and process augmentation
factors which we incorporated intdor the augmentation fo2014NEI

HAP augmentation can sometimes create HAP emissions that exceed the largesepart€d value nationally

for a given pollutant and SCC. These high values are screened out via tags (se® 2e@temd are not in the

2014 NEI. These tagged values are available for S/L/T air agency review. While they could be valid, they could
also indicate a CAP emissions overestimate or incorrect SCC assignment for a source.

For point sources, HAPs augmentation data are not used when S/L/T air agency data exists at any process at the
facility for the same pollutant. That means that if a S/L/T reports a particular HAP at some processes but misses
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others, then those other process will not be augmented with that HAP. A more thorough review of that
situation will be done for mercury for version 2, which could lead to some additional augmented Hg being used.

Particulate mater (PM) emissions species in the [dE& primary PMo (called PM1€PRI in the EIS and NEI) and
primary PM s (PM25PRI)filterable PMo and filterable PMs (PM10FILand PM25FIL)and condensable PM
(PM-CON)The EPA needed taugmentthe S/L/T agency PM components for the point and nonpoint
inventoriesto ensure completeness of the Pddmponents in the final NEBhd to ensure thaB/L/T agency data
did not containinconsistenciesAn example of an inconsistency is if the S/L/T agency submitted a primagy PM
value that was greater than a prary PMo value for the same process. Commonly, the augmentation added
condensable PM or PM filterable (PMEIL and/or PM2&-IL) where none was provided, or primary 2M

where only primary PM was provided.

In general, emissions for PM species misfioign S/L/T agencinventories were calculateldy applying factors

to the PM emissions da supplied by the S/L/T agencies. Thesaversion factorsvere first used in the 1999

boLQa ata /IfOdzFG2NE I+ a RS 3aONdrésdtiRg netfioddblogy allodvd the@ERA/ F S N
to derive missing PM1BIL or PM2-FIL emissions frommcomplete S/L/T agency submissions based on the SCC

and PM controls that desibe the emissions procesk cases where condealsle emissions are not reported,
conversion factors are applied 8L/T agencyeported PM species or species derived from the PN ulatior
databasesThe PM Calculator, has undergone several edits singecp pT Yy 26 OF f £ SR (KS at a
this Microsoft ® Access ® database is availalylg@t:// www.epa.gov/airemissionsnventories/pm

augmentation

The PMAugmentation Tool is used only for point and nonpoint sources, and the output from the tool is heavily
screened prior to use in the NEI. This screening is done to prevent trivial overwriting of S/L/T data from PM
Augmentation Tool calculations, particulafor primary PM submittals by S/L/Ts. More details on the caveats to
using the PM Augmentation Tool are discussed in Section 3 on point sources and Section 4 on honpoint sources.

In addition to TRI, chromium speciation, HAP and PM augmentation, the EPA generates other data to produce a
O2YLX SGS Ay@Syi2NeEo® ! ySg 9t! RIGFASG Ay GKS Hamn b
G5L9{9[ ¢ ta SYRAaaA 2tyodroad Rddie,fkdPonlai ingbilexXata/ catggbdsh This

datasetis a result of offline emissions speciation where MEIPM25PRI emissions are split into thiee PM; s

speciesSt SYSy It ol f a2 NBTEQNdNFRe atbén(QQmitratedNOI,B(Ifate(SOD) ND 2 Y
and the remainder of PM2BRI(PMFINIE Also adds copy of PM2 #RI and PM1@RI from diesel engines,

relabeled as DIESPIM25 and DIESEIM10, respectively, are added pollutants in this dataset.

Examples of EPA data foripbsources, discussed in Section 3, include EPA landfills, electric generating units
(EGUSs), airports, railyards, and offshore oil and gas platforms.

For nonpoint sources, discussed in Section 4, other EPA data are the defaults that are provide® A the E
nonpoint tools that S/L/Ts agency staff can generate emission estimates. Examples of these nonpoint tools
include residential wood combustion, industrial and commercial/institutional fuel combustion, solvent
utilization, fugitive dust, oil and gas exphtion and production and agricultural pesticide application. The EPA
also generates emission estimates as stafuhe datasets that do not have editable inputs; examples of these
datasets include biogenics, agricultural livestock and fertilizer applicatio
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We develop and document ERfnerated nonroad mobikype sources that are in the nonpoint inventory
separate from the nonroad equipment sources. These nonpoint, but nonroad rigpite sources include ralil
emissions except railyards and commercial imaressel ports and {transit (underway) sources.

We only incorporate data from these other EPA datasets for sources and pollutants that are not provided by
S/L/T data. We perform analysis to prevent doubteinting of S/L/T agency and EPA data, inclydsing the
information included in a nonpoint survey that S/L/T air agencies provided. The information provided by the
survey indicates whether nonpoint source categories are covered in partly or wholly in point submittals,
represented by another reportegrocess (SCC) type, or are not present in their state or local jurisdiction.

S/LIT agency data generally is used first when creating the NEI selection. When S/L/T data are used, then the NEI
would not use other data (primarily EPA data fretand-alone datasets or HAP, PM or TRI augmentation) that

also may exist for the same process/pollutant. Thus, in most cases the S/L/T agency data are used; however, for
aSOSNIt NBlFrazyas a2YSiAavySa S ySSR (a8 SEO&RSES BNX{
are when S/L/T agency staff alert the EPA to exclude their data (because of a mistake or outdated value), or

when EPA staff find problems with submitted data. An example of the latter scenario is when a S/L/T agency
reported only o HAP where several others would be expected, or a S/L/T agency has resubmitted older
inventory data. The EPA sector leads contact S/L/T data submitters in cases where the EPA tags out S/L/T data
and gives the S/L/T agencies an opportunity to correct @mislthemselves.

In addition to S/L/T tags, a more common tag is to block-ggh&rated data from being used, which would
20KSNBAAS oFO1FAEE Ay a3FLlAéE AY {k[k¢ I3ASyoe RIGlI®
distribution in theirpoint inventory submittal and have none remaining for the nonpoint inventory; EPA

nonpoint Stage 1 gasoline distribution estimates therefore need to be tagged out to prevent EPA nonpoint data
from backfilling a complete (point) S/L/T inventory. The ERA &ae far more common and automated for the
nonpoint data category where a new nonpoint survey was created for the 2014 NEI. The nonpoint survey is
described in more detail in Section 4.

Once all S/L/T and EPA data are quality assurétk EIS, and all augmentation and data tagging are complete,
then we use the EIS to create a data categgpgcific inventory selection. To do this, each EIS dataset is

assigned a priority ranking prior to running the selection with EIS. The EIS ttiemsethe selection at the

most detailed inventory resolution level for each data category. For point sources, this is the process and
pollutant level (which includes facility and unit). For nonpoint sources, it is the process (SCC)/shape ID (i.e., rail
lines, ports and shipping lanes) and pollutant level. For onroad and nonroad sources, it is process/pollutant, and
for events it is day/location/process and pollutant. At these resolutions, the inventory selection process uses
data based on highest priorignd excludes data where it has been tagged. The EPA then quality assures this
final blended inventory to ensure expected processes/pollutants are included or excluded. The EIS uses the
inventory selection to also create the SMOKE Flat Files, EIS repordsaia that appear on the NEI website.

This section shows the contributions of S/L/T agency data to total emissions for each major data ckiggoey.

2-1 shows the proportion of CAP emissions from various data sources in the NEI for point and nonpoint sources.

For the nonpoint data in the figure (left 7 bars), most of the emissions come from EPA sources of data, with

S/LUT agency data the majority for VOC ans®0 ¢ KS f | NAS & 9 tois prédanfindnilydusd | NJ F 2 NJ
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sources from unpaved road$X.4 million tons), agricultural dust from crop cultivation (5.8 million tons), and
construction dust (1.4 million tons). Fpoint data in the figure (right 7 bars), most of the emissions come from

S/L/T agency data, with EPA data makipg large proportion only for the PMwith the EPA PM
ldz3YSydlFdA2y RFEGFASG 6F O2YLRYSY(d 2F AXPThédata ! 1!t 9
sources shown in the figure are described in more detail in Section 3.

Figure2-1: Data sources for point and nonpoint emissionsdoteria pollutants
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1 Nonpoint emissiorshown hereexclude biogenisources, which are all EPA data

The data sources for the emissions from nonroad and onroad data categories are igteigure2-2. California,

which uses its own onroad and nonroad mobile models, was the only state that provided emissions rather than
inputs for EPA models (this is in accordance with the AERR). All other stategguéred to provide inputs to

the EPA models; therefore, the S/L/T bars in this figure represent only California. All other data were generated
by the EPA MOVES model and are comprised primarily of data from the EPA. Onroad and nonroad mobile data
categories use the MOVES emissions model, and the EPA primarily collected model inputs from S/L agencies for
these categories and ran the models using these inputs to generate the emissions. The S/L agencies that
provided inputs are presented in the nonroad and@am portions of the document, Section 5 and Section 6,
respectively. Note that the scale for CCFigure2-2 is on the right vertical axis in the chart.
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Figure2-2: Data sources for onroad and nonroad mobile emissions for criteria pollutants

5.0 — 25
45
m EPA
4.0 20 MOVES
3.5 m S/LT
3.0
15
= 25 .
A e
g 2.0 g
7 0 2
.5 15 0
— (@)
S 10 =
I 5 2=
0.5
nm X owuw NOmXowdN O
£0338922558¢ 0
<z 2 <52 COCO
NRNRNRNRNRNROROROROROROR NROR

In Figure2-3, the nonpoint acid gases are vesyall, with5,700 tons from S/L/T agencies aR®00 tons from

the EPA Other dataset. For point sources, the bulk ofitid gases (92,000 tons) and HAP VOC emissions

(168,000 tons) comes from S/L/T agencies. TRI data contributes only around 28,000 tons of HAP VOC emissions
and 2,900 tons of Acid Gases.
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Figure2-3: Datasources of emissions for acid gases and HAP VOCs, by data category
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Figure2-4 shows emissions sources for Pb and HAP metal emissions. HAP mesibesiconsist of the
following compound groups: Antimony, Arsenic, Beryllium, Cadmium, Chromium, Cobalt, Lead, Manganese,
Mercury, Nickel and Selenium.

For nonpoint sources, almost all of the HARtal emissions are from the EPA airports, locomotives, and
commercial marine vessels datasets. Nonpoint Pb emissions are primarily from HAP augmentation of S/L/T data
from industrial fuel combustion; all nonpoint-flight Pb emissions (228 tons) were removed from this analysis
because these emissions were nosigsed to valid stateounty FIPS codes, but rather generic county FIPS that
SYR AY a17T1TT1T®é C2NI LRAYU &2 dz2NDOS & > data@3Dtiwis), vihilefthe EPRT (1 K S
flight airport emission:onpoint datasettomposesnuch of the res(210 tons). Br metals, the point sources

data has a significant portion from S/L/T agencie4 0 tons), with the rest from the EFAGU dataset (225

tons), TRI (38&ns), and other EPA dataset36tons).
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Figure2-4: Data sources of emissions for Pb and HAP metals, by data category
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The tables below provide more detail about which S/L/T agencies submitted data to the NEI for the point and
nonpoint data categories. In Sections 3 throwghve explain more about what data actually were used by the

EPA to create the NEI for each sector. Usually, the EPA uses the data provided by the S/L/T agencies as describec
above in Sectio.2.6 Table2-3 presents the percentages of total ageaside point source emissions mass

provided by that air agency. A value of 100q@et reflects a pollutant where all emissions were submitted by

the S/L/T agency and no other data or augmentation was used. Conversely, missing entries reflect that the
reporting agency provided no emissions for that pollutant; a value of zero indicatgsmall, but notzero,

emissions submitted by the reporting agency.

Table2-4 provides a similar table, but for the entire nonpoint data category, excluding biogamgsions. We

did not create similar tables for nonroad and onroad mobile data categories because input data, not emissions
are collected from S/L/T reporting agencies (except for California, where all emissions come from the state).
Sections 5 and 6 desibe which reporting agencies submitted MOVES inputs for these sectors. Similar tables are
provided at a more refined level in Section 4 for various nonpoint data category sector groups such as
Residential Wood Combustion, Oil and Gas Production, InduatrieCommercial/Institutional Fuel Combustion
and Gasoline Distribution.

Table2-3: Point inventory percentage submitted by reporting ageteyotal emissionsnass

HAP| HAP | Acid

ReportingAgency CO | NHs | NO« | PMyo | PMos | SQ | VOC| Pb | VOC|Metals| Gases
Alabama Department of
Environmental Management 87/ 90| 95 100 93| 48 90 64| 98
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HAP| HAP | Acid
ReportingAgency CO | NHs | NO« | PMio | PM2s | SQ | VOC| Pb | VOC|Metals| Gases
Alaska Department of
Environmental Conservation 52| 99| 94| 89 25 92| 62| 82 79
Arizona Department of
Environmental Quality 64/ 84| 86| 77 58/ 97| 50/ 62| 32 75/ 58
Arkansas Department of
Environmental Quality 83 80 95 98 8/ 100, 97| 40, 90 81 99
Assiniboine and Sioux Tribes of
the Fort Peck Indian Reservatior 0 97 4 1| 56| 96 11 1
California Air Resources Board 52 97| 72| 86 85/ 84/ 91 11 83 22 51
Chattanooga Air Pollution Contrg
Bureau (CHCAPCB) 67/ 92| 63 93 38| 63 91 50[ 92 27/ 100
City of Albuquerque 58 1] 74 54 35| 79 75 1 54 1 29
Clark County Department of Air
Quiality and Environmental
Management 84| 85 72 94 76| 91 52 11 90 18
Coeur @AleneTribe 100 100, 81 56| 100/ 100 8 0
Colorado Department of Public
Health and Environment 80 94| 98 95| 99 98 20 86 58/ 95
Confederated Tribes of the Colv
Reservation, Washington 100 100, 66 84| 100, 100
Connecticut Department of Ener
and Environmental Protection 47 94/ 93] 92 91| 97| 85 6| 43 43| 99
DCDistrict Department of the
Environment 98 96| 97 96| 100, 97| 86 39
Delaware Department of Natural
Resources and Environmental
Control 80 64/ 85 92 87/ 96, 71 10| 56 84| 99
Florida Department of
Environmental Protection 73 64| 87 0O 994 86| 22| 81 42| 100
Fond du Lac Band of Lake Supe
Chippewa
Georgia Department of Natural
Resources 79 92| 89 54 49 99 94| 27 5
Gila River Indian Community
HawaiiDepartment of Health
Clean Air Branch 50| 100, 87| 91 90| 98 80| 31 28 11 93
Idaho Department of
Environmental Quality 75/ 99| 79| 29 32| 99 81 6| 17 9 2
lllinois Environmental Protection
Agency 100, 99| 100 100 92| 100 100 98 98 93/ 100
Indiana Department of
Environmental Management 97| 75 96 100, 84| 81| 63 68 97
lowa Department of Natural
Resources 90| 93| 96| 99 97| 100, 98| 65 96 66| 100
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HAP| HAP | Acid
ReportingAgency CO | NHs | NO« | PMio | PM2s | SQ | VOC| Pb | VOC|Metals| Gases
Kansas Department of Health ar
Environment 87, 96| 94 99| 94| 21| 88 49| 100
Kentucky Division for Air Quality| 96 98 1000 99| 67, 77 58| 61
Knox County Department of Air
Quality Management 87 88 0 99| 95 89 78 53| 32
Louisiana Department of
Environmental Quality 94/ 92| 98 100, 98| 50, 89 61| 64
Louisville Metro Air Pollution
Control District 65 91 91| 99 99| 100, 97, 55 83 93/ 100
Maine Department of
Environmental Protection 86/ 100 97 0 99| 95 33 90 74 71
Maricopa County Air Quality
Department
Maryland Department of the
Environment 48| 43| 84 0 0 99| 63 35 45 43| 100
Massachusetts Department of
Environmental Protection 39 99 83 95| 82 4 3 2 14
Memphis and Shelby County
Health Department Pollution
Control 51/ 20| 55 19 3 98 79 37 71 39| 100
Metro Public Health of
Nashville/Davidson County 26 59| 90 62| 92| 82 59 7| 100
Michigan Department of
Environmental Quality 88/ 65 97| 23 17| 100, 97| 50 77 69 98
Minnesota Pollution Control
Agency 76/ 100, 95 11 O 99| 97| 56/ 96 90, 100
Mississippi Dept of Environment
Quality 82 72 92 2 2| 100 93] 34/ 90 37| 100
Missouri Department of Natural
Resources 93] 96| 97| 32 24| 100, 96| 58 87 54| 98
Montana Department of
Environmental Quality 73 9] 94 100, 94| 47 0 44 0
Morongo Band of Cahuilla Missi
Indians of the Morongo
Reservation, California 100 100, 100 7| 100| 100 100
Navajo Nation
Nebraska Environmental Quality 84/ 95 91, 33 15| 100, 90| 30| 75 36 10
Nevada Division of Environment
Protection 92 92| 98 1000 92| 31 14
New Hampshire Department of
Environmental Services 67/ 95 93 99| 70| 31 50 87 2
New Jersey Department of
Environment Protection 48| 100, 81] 95 94| 92| 92| 36| 60 49 34
New Mexico Environment
Department Air Quality Bureau 90| 55| 98 97 91| 994 94| 11 69 12 93

2-14



ReportingAgency

CO

NHs

NGO«

PMio

PM;s

SQ

VOC

Pb

HAP
VOC

HAP
Metals

Acid
Gaseq

New York State Department of
Environmental Conservation

69

84

82

93

88

98

82

25

73

78

97

Nez Perce Tribe

100

100

100

100

100

100

100

100

99

100

North Carolina Department of
Environment and Natural
Resources

75

91

92

96

84

99

95

33

92

79

100

North Dakota Department of
Health

83

73

98

100

92

38

86

45

100

Northern Cheyenne Tribe

OhioEnvironmental Protection
Agency

94

94

97

100

97

44

28

74

95

Oklahoma Department of
Environmental Quality

91

81

97

97

80

100

97

62

79

68

95

Omaha Tribe of Nebraska

Oregon Department of
Environmental Quality

77

80

97

58

98

93

20

Pennsylvania Department of
Environmental Protection

84

89

97

100

95

69

87

55

100

Puerto Rico

58

97

98

96

97

57

61

11

Rhode Island Department of
Environmental Management

66

100

82

92

40

88

91

86

22

95

ShoshoneBannock Tribes of the
Fort Hall Reservation of Idaho

100

100

100

100

100

100

South Carolina Department of
Health and Environmental Contr

94

98

95

98

90

100

96

45

95

71

100

South Dakota Department of
Environment and Natural
Resources

65

98

66

64

100

96

Southern Ute Indian Tribe

91

99

95

92

99

91

Tennessee Department of
Environmental Conservation

90

37

97

86

61

100

99

33

91

70

99

Texas Commission on
Environmental Quality

100

54

100

100

91

100

100

96

90

72

99

Tohono GOdham Nation
Reservation

Utah Division of Air Quality

83

96

95

98

97

99

89

97

Ute Mountain Tribe of the Ute
Mountain Reservation, Colorado
New Mexico, Utah

Vermont Department of
Environmental Conservation

56

76

87

85

91

82

42

Virgin Islands

Virginia Department of

Environmental Quality

70

79

90

97

76

88

87

56

56

40

99
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HAP| HAP | Acid
ReportingAgency CO | NHs | NO« | PMyo | PMes | SQ | VOC| Pb | VOC|Metals| Gases
Washington State Department o
Ecology 84 77| 88 93 90| 97, 91 15 33 42| 23
Washoe County Health District 1| 86 3| 17 11 3 78
West Virginia Division of Air
Quality 92 76| 99 100f 96| 67/ 86 83| 100
Wisconsin Department of Naturg
Resources 84/ 99| 96/ 98 14 99| 97| 24| 88 79 96
Wyoming Department of
Environmemal Quality 97/ 100, 97| 100 86/ 100, 99 21| 91 56| 99
Yakama Nation Reservation 100 100, 100 52| 100, 100
Table2-4: Nonpoint inventory percentange submitted by reporting agettciotal emissionsgnass
HAP | HAP | Acid
Agency CO | NHs | NO« | PMyo | PMas | SQ | VOC| Pb | VOC| Metals| Gases
AlabamaDepartment of
Environmental Management
Alaska Department of
Environmental Conservation 3 8 0 0 4 1
Arizona Department of
Environmental Quality 33 2| 14 1 8 32| 66 6 16 2
Arkansas Department of
Environmental Quality 18 1 17 3 6 0 8 0 2
Assiniboine and Sioux Tribes o
the Fort Peck Indian Reservati¢ 100 100/ 100 42 60/ 100 100 100 100 95
California Air Resources Board| 38 48 91| 91 72| 72| 50, 51 57 35| 100
Chattanooga Air Pollution
Control Bureau (CHCAPCB) 23] 10| 53] 31 45/ 98| 76| 57 5 16
City of Albuquerque 300 27| 81 1 3| 87 2| 13 0 3
Clark County Department of Ai
Quiality and Environmental
Management 4 5 32 65 52| 92 0
Coeur dAlene Tribe 100, 100, 100 100 99| 100 100 100 100 98| 100
Colorado Department of Public
Health and Environment 20 28 0 2 44
Connecticut Department of
Energy and Environmental
Protection 6 2| 34 3 6 8/ 69 19 4 3
DCDistrict Department of the
Environment 33 2| 52 1 3| 11| 90| 31 6 3
Delaware Department of Natur:
Resources angnvironmental
Control 0 0 0 1 35 8
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HAP | HAP | Acid
Agency CO | NHs | NO« | PMyo | PMas | SQ | VOC| Pb | VOC| Metals| Gases
Florida Department of
Environmental Protection 52| 51| 22| 14 38| 43| 694 27 59 1
Georgia Department of Natural
Resources 92| 73] 26 7 29| 56| 76| 10 12 1
Hawaii Department of Health
Clean Air Branch 33 40 18 2 10 37 3 20
Idaho Department of
Environmental Quality 40, 81 41| 24 25/ 65 82 94 60 98| 100
lllinois Environmental Protectio
Agency 94, 100 100, 36 54 99 98] 82 63 57/ 100
Indiana Department of
Environmental Management 2 0 8 0 1 11, 10 34 12 10
lowaDepartment of Natural
Resources 1 0 3 38 46 5/ 51 17 6 5
Kansas Department of Health
and Environment 1 0 3 0 0Ol 64/ 20 24 2 6
Kentucky Division for Air Qualit
Knox County Department of Aif
Quality Management 6 2| 28 6 8 12| 77| 15 6 3
Kootenai Tribe of Idaho 100, 100/ 100, 99 98| 100/ 100, 100 99 94| 100
Louisiana Department of
Environmental Quality 10 0 4 3 11| 32| 26| 12 4 1
Louisville Metro Air Pollution
Control District 15 4/ 39 8 26| 501 49 7 5 2
Maine Department of
EnvironmentaProtection 4, 26| 33 1 3] 19 60} 31 5 5/ 100
Maricopa County Air Quality
Department
Maryland Department of the
Environment 33 7| 69 92 70, 74, 87| 79 30 33 29
Massachusetts Department of
Environmental Protection 12| 53 61 68 38| 91| 43
Memphis and Shelby County
Health Department Pollution
Control 21 3| 70 2 7 27 1] 76 0 21
Metro Public Health of
Nashville/Davidson County 12 44, 38 6/ 38 38 38 63 0
Michigan Department of
Environmental Quality 76| 12| 58 4 22| 82 94 74 35 32 50
Minnesota Pollution Control
Agency 89 2| 36 5 26| 68 82 75 57 35 75
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Agency

CO

NHs

NGO«

PMio

PM;s

SQ

VOC

Pb

HAP
voC

HAP
Metals

Acid
Gaseg

Mississippi Dept of
Environmental Quality

Missouri Department of Natural
Resources

12

21

74

36

Montana Department of
Environmental Quality

Morongo Band of Cahuilla
Mission Indians of the Morongg
Reservation, California

100

100

100

100

100

100

100

45

29

100

Nebraska Environmental Qualif

Nevada Division of
Environmental Protection

NewHampshire Department of
Environmental Services

87

29

25

94

33

New Jersey Department of
Environment Protection

21

81

79

73

49

90

89

New Mexico Environment
Department Air Quality Bureau

New York State Department
Environmental Conservation

16

67

24

49

94

65

50

88

69

94

Nez Perce Tribe

100

100

100

99

97

100

100

100

99

99

100

North Carolina Department of
Environment and Natural
Resources

33

31

20

49

100

North Dakota Department of
Health

Northern Cheyenne Tribe

100

100

100

99

100

100

100

93

Ohio Environmental Protection
Agency

28

33

77

42

14

13

75

Oklahoma Department of
Environmental Quality

51

77

62

89

32

Oregon Department of
Environmental Quality

46

28

59

71

16

25

Pennsylvania Department of
Environmental Protection

11

49

12

63

Puerto Rico

Rhode Island Department of
Environmental Management

35

19

Sac and Fox Nation of Missour
Kansas and Nebraska

Reservation

100

100

100

14

25

100

100

100

24

96

100
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HAP| HAP | Acid
Agency CO | NHs | NO« | PMyo | PMas | SQ | VOC| Pb | VOC| Metals| Gases

ShoshoneBannock Tribes of thg
Fort Hall Reservation of Idaho | 100, 100] 100, 97 90| 100, 100; 100 96 99| 100
South Carolina Department of
Health and Environmental
Control 23 5 21 4 17| 15| 65 4 11 0
South Dakota Department of
Environment and Natural
Resources

Tennessee Department of
Environmental Conservation 11 1 15 9 16 5 0 84 0 31

Texas Commission on

Environmental Quality 61 1] 99 1 8 92| 95 41 2 46
United Keetoowah Band of

Cherokee Indians in Oklahoma, 100

Utah Division of Air Quality 56| 26| 74 18 24| 39| 87

Vermont Department of

Environmental Conservation 88/ 10| 58 10 48| 95 51| 28 67 8

Virgin Islands
Virginia Department of

Environmental Quality 13 3 32 4 13| 61 70| 65 54 17 0
Washington State Department
Ecology 70, 26| 82| 85 84/ 90| 19| 13| 43 1| 100

Washoe County Health District| 43 2| 83 85 53] 66| 76/ 94 3 84| 100
West Virginia Division of Air

Quality 69 0 82 3 10, 83| 78 9 58 2 0
Wisconsin Department of

Natural Resources 9 0] 25 2 9| 21| 54, 23 4 5
Wyoming Department of

Environmemal Quality 27 27 0 1 66 72 63

Table2-5 provides a summary of CAP and total HAP emissions for all of the EIS sectors, including the biogenic
emissions from vegetation and soil. Emissions in federal waters and from vegetationilaritthge been split

out and totals both with and without these emissions are included. Emissions in federal waters include offshore
drilling platforms and commercial marine vessel emissions outside the typidahdutical mile boundary

defining state wagrs. All emissions values are subject to change in 2014 v2 and are bounded by the caveats and
methods described by this documentation.

Table 2-5: EIS sectors and associated 2014v1 CAP emissions and totdld88RBhort tons/year)

Black Total
Sector CcO NHs NOx | PM2s | PMw | SQ | VOC |Carbor] Lead | HAPS
Agriculture- Crops & Livestock Dust 1,162 5,842 0.23 0.0
Agriculture- Fertilizer Application 1,014
Agriculture- Livestock Waste 2,157 9.73 35 34 0.31] 2.63E04| 0.19
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Black Total

Sector CcO NHs NOx | PMos | PMio SQ VOC |Carbor] Lead | HAP3

Bulk Gasoline Terminals 0.90 4.12E04 0.44 0.03 0.04 8.01E03 127) 3.59E04| 2.01E04 6.23
Commercial Cooking 56 125 134 21 4.26| 4.79E05 8.28
Dust- Construction Dust 0.07| 0.08 142 1,379 0.02 0.04] 5.36E05| 1.08E03 0.09
Dust- Paved Road Dust 256 1,098 2.66 2.18E03
Dust- Unpaved Road Dust 1,134 11,407 1.10 2.59E03
Fires- Agricultural Field Burning 591 92 21 65| 88 6.48 41 7.14 2.23E04 32
Fires- Prescribed Fires 8,679 138 152 781 920 72 1,980 79 390
Fires- Wildfires 10,327 169 118 873 1,030 70 2,429 83 438
Fuel Comb Comm/Institutional Biomass 18 0.18 8.56 11 13 0.92 0.69 0.41] 2.96E04 0.22
Fuel Comb Comm/Institutional Coal 4.53 0.01 12 1.76 2.93 37 0.21) 0.08 1.69E03 1.42
Fuel Comb Comm/Institutional Natural Gas 121 1.48 161 6.09 6.31 1.42 11 2.34 1.91E03 1.3
Fuel Comb Comm/Institutional Oil 13 0.52 54 4.83 5.16 26 3.16 0.64| 8.59E04 0.18
Fuel Comb Comm/Institutional Other 11 0.05 12 0.64 0.67| 1.38 1.13 0.24 3.5E04 0.19
Fuel Comb Electric GenerationBiomass 22 0.74 12 1.73 2.04 2.63 1.04 0.06) 1.42E03 1.60
Fuel Comb Electric GenerationCoal 576 8.80 1,506 146 197| 3,148 22 6.01 0.04 68
Fuel Comb Electric GenerationNatural Gas 82 13 144 24 24 5.57| 9.28 9.11] 8.99E04 3.39
Fuel Comb Electric GenerationOil 9.66 0.79 72 6.99 8.21 63 1.72 1.52| 1.49E03 0.39
Fuel Comb Electric GenerationOther 31 2.19 25 2.87 3.24 16 3.67| 0.76/ 9.41E04 1.79
Fuel Comb Industrial BoilerslCEs Biomass 313 3.02 120 148 177, 22 10 5.49 7.08E03 4.67|
Fuel Comb Industrial Boilers, ICE€oal 54 0.84 163 30 80 452 1.18 1.27| 0.01 13
Fuel Comb Industrial Boilers, ICENatural Gas 321 9.08 611 23 24 15 61 8.87| 2.98E03 21
Fuel Comb Industrial Boilers, ICE®DI 22 0.37| 72 5.78 6.76 35 4.57| 1.30 0.0 0.48
Fuel Comb Industrial Boilers, ICE®ther 111 0.92 58 13 14 48 8.39 2.99 2.69E03 2.24
Fuel Comb Residential Natural Gas 95 47| 220 3.60 3.85 1.45 13 0.24 1.14E04 0.81
Fuel Comb Residentiat Oil 9.19 1.75 35 3.73 4.28 66 1.17 0.41] 2.41E03 0.09
Fuel Comb Residentiat Other 13 0.14] 34 0.23 0.28 1.76 1.44 0.02| 4.78E06 0.06|
Fuel Comb Residentiat Wood 2,166 16 32 334 335 8.12 353 19| 8.32E05 63
Gas Stations 0.04 1.87E04] 0.0 9.07E04| 9.08E04| 4.6E04 426| 4.E05| 2.03E04 53
Industrial ProcessesCement Manuf 99 1.01 118 6.76 12 41 5.83 0.20 3.09E03 2.54
Industrial ProcessesChemical Manuf 150 23 72 17 23 125 88 0.92| 2.97E03 28
Industrial Processes-errous Metals 347 0.19 60 27 33 26 14 1.12 0.05 2.11
Industrial ProcessesMining 11 0.10 5.53 61 477, 1.14 1.35 0.12| 4.93E03 0.84
Industrial ProcessesNEC 185 16 175 81 135 142 194 2.72 0.05 55
Industrial ProcessesNonferrous Metals 268 0.62 16 13 17 67 14 0.69 0.03 6.82
Industrial Processe<Oil & Gas Production 846 0.81 816 22 23 80 3,180 0.58 4.76E03 122|
Industrial ProcessesPetroleum Refineries 48 2.39 69 16 19 57 50 1.17| 2.31E03 7.73
Industrial ProcessesPulp & Paper 100 5.30 74 32 41 29 125 0.92| 4.01E03 52
Industrial ProcessesStorage and Transfer 9.22 5.43 5.78 19 49 3.37 202 0.26/ 3.04E03 12
Miscellaneous Nondustrial NEC 241 5.00 7.37 15 18 0.04) 86 0.61] 1.97E04 18
Mobile - Aircraft 413 149 9.39 11 17 48 7.19 0.46| 13
Mobile - Commercial Marine Vessels 64 0.15 391 11 12 47 11 5.02] 1.02E03 1.17
Mobile - Locomotives 127| 0.39 844 25 27 7.58 44 19| 2.26E03 3.77|
Mobile - Nonroad Equipment- Diesel 584 1.41 1,112 84 93 2.13 115 65| 7.39E05 53
Mobile - Nonroad Equipment Gasoline 11,701 0.86 235 50 55 1.17 1,537 6.10 485
Mobile - Nonroad Equipment- Other 418 0.0 67 2.22 2.22 0.45 14 0.40 2.46
Mobile - OnroadDiesel Heavy Duty Vehicles 668 6.74 2,175 94 133 3.62 174 53| 2.05E04 37|
Mobile - OnroadDiesel Light Duty Vehicles 239 0.77| 112 4.44 6.77| 0.28 26 2.68 4.89E05 5.00
Mobile - Onroadnon-Diesel Heavy Duty Vehicles 898 1.13 89 1.78 4.65 0.61 41 0.300 2.2E05 12
Mobile - Onroadnon-Diesel Light Duty Vehicles 20,03(¢ 96 2,289 59 166 24 1,811 11| 1.53E03 501
Solvent Consumer & Commercial Solvent Use 0.0 0.0 1,541 5.33E04| 279
Solvent- Degreasing 5.35E03 0.04 0.0 0.08 0.08 2.95E05 165 5.37E04| 3.84E04 20
Solvent- Dry Cleaning 1.27E03 3.84E04| 7.87E03| 7.91E03 4.E05] 6.13 1.09E04 0.84
Solvent- Graphic Arts 0.12 0.08 0.13 0.13 0.14 0.02 356 1.E03| 2.61E05 30
Solvent Industrial Surface Coating & Solvent Usg 5.56 0.44 2.81 3.73 4.20 0.17, 548 0.11 2.52E03 78
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Black Total
Sector CO NHs NOx | PMes | PMio | SQ VOC |Carbor] Lead | HAPS
Solvent NorrIndustrial Surface Coating 0.02 324 45
Waste Disposal 2,155 22 114 252 305 37 191 28 0.0 32
Sub Total (no federal waters) 63,252 3,869 12,643 6,223 24,506 4,812 16,478 446 0.73 3,017
Fuel Comb Industrial Boilers, ICENatural Gas 65| 54 0.33 0.33 0.03 1.40 0.13
Fuel Comb Industrial Boilers, ICE®DI 4.06 28 0.47, 0.48 3.13 0.46 0.37|
Fuel Comb Industrial Boilers, ICE©ther 9.95E04 1.18E03| 2.53E05| 2.53E05| 7.11E06| 6.52E05| 9.7E06)
Industrial Processe<Oil & Gas Production 1.65 1.92 0.03 0.03 0.03 52| 2.88E03
Industrial ProcessesStorage and Transfer 0.93
Mobile - Commercial Marine Vessels 111 0.28 825 24 26 127| 27 7.60 1.91E03 1.21]
Sub Total (federal waters) 182 0.28 910 25 26 130 82 8.09 1.91E03 1.21
Sub Total (albut vegetation and soil) 63,434 3,869 13,552 6,248 24,532 4,942  16,56( 454 0.73 3,019
Biogenics Vegetation and Séil 6,655 22 903 38,679 5,295
Total 70,089 3,891 14,455 6,248 24,532 4,942 55,239 454 0.73 206,694

! Total HAP does not includiesel PM, which is not a HAP listed by the Clean Air Act
2 Biogenic vegetation and soil emissions excludes emissions from Alaska, Hawaii, and territories.

Many similarities between the 2014 NEI approaches gast NEI approaches exists, notably that the data are

largely compiled from data submitted by S/L/T agencies for CAPs, and that the HAP emissions are augmented by
the EPA to differing degrees depending on geographical jurisdiction because they arstaryatantribution

from the partner agencies. In 2014, S/L/T participation was somewhat more comprehensive than in 2011,

though both were good. The NEI program continues with the 2014 NEI to work towards a complete compilation
2T GKS yI (A2 yThaEPA providedlfegdBack td S/LAT agencies during the compilation of the data

on critical issues (such as potential outliers, missing SCCs, missing Hg data and coke oven data) as has been don
in the past, collected responses from S/L/T agencies tcetiesies, and improved the inventory for the release

based on S/L/T agency feedback. In addition to these similarities, there are some important differences in how
the 2014 NEI has been created and the resulting emissions, which are described in thedaeoov

subsections.

With any new inventory cycle, changes to approaches are made to improve the process of creating the inventory
and the methods for estimating emissions. The key changes for the 2014 cycle are highlighted here.

To improve the process, we learned from the prior two triennial inventories (for 2008 and 2011) compiled with
the EIS. We made changes to pollutant and SCC codes, refined quality assurance checks and features that were
used to assist in quality assuranead created a Nonpoint Survey to assist with S/L/T and EPA data

reconciliation for the nonpoint data. The nonpoint survey helped S/L/Ts and EPA avoid double counting and
ensure a complete inventory between the different sources of data.

In addition to pr@ess changes, we improved emissions estimation methods for all data categories. For point
sources, the primary changes were our use of HAP emission rates for EGUs, HAP augmentation improvements,
and the use of an expected pollutant QA check. For EGUd)age to defer to S/L/provided HAP data rather

than override their submissions using emission factors developed from the Mercury and Air Toxics Standards
(MATS) test program as we had done in 2008 and 2011. Instead, we provided these the HAP emisssdn fact
S/LIT agencies so their inventory staff could use them. HAP augmentation improvements are described in
Section 3.1.6 and the expected pollutant QA is described in Section 3.1.1. More information on point source
improvements is available in Section 3
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We also made method improvements for many stationary nonpoint sectors (see also in Section 4). The EPA
creates and provides emissions tools to S/L/T agencies for their use, and we use these tools ourselves to fill in
emissions values where not provideg 8/L/T/ agencies. We updated methods for residential wood combustion
to improve the geographic allocation of appliances, burn rates and controls. We updated the agricultural
livestock ammonia method to reflect a new method devised by researchers to medepmore procesdased
methods and new observational data. We updated the approach for agricultural tilling to use USDA Census of
Agriculture data on harvested acres and tillage type rather than a nationaldem approach. We refined

emissions calculain approaches for the oil and gas exploration and production sectors to reflect new processes
and made use of newly available data. For all nonpoint categories except for nonpoint mercury sectors, we
updated the activity data to use the newest data avaligg at the time, to represent the 2014 inventory year.

One method change was made for road dust that was not an improvement, and will be updated for 2014 NEI v2.
LY Wwanmn b9L @m3I 6S RAR y2i dz&S I & LINBE ihel20dINERRey ¢ | R
removed this adjustment because air quality modelers use gridded meteorology, soil moisture, snow cover and
other parameters to remove (zero out) dust emissions on an hourly basis, and we did not want to have this

effect applied twicen air quality modeling and in two different methods. The 2011 precipitation adjustment is
essentially smoothed over the entire year and likely uses different (not gridded, temprestiived) data.

However, the resulting emissions do not reflect the aterissions associated from the road dust processes,

and so we will update this for version 2 in the 2014 NEI.

For mobile sources, we updated mobile source activity data such as vehicle miles travelled (VMT) to reflect
2014, we used updated mobile sourcedels, and we used new mobile model inputs provided by S/L/T
agencies and other sources. Sections 5 and 6 provide more detail on these improvements.

We also made several improvements to approaches for fire sources, as further described in Section 7. For
agricultural fires, we used an improved satelibased approach and added a distinction between grass and
pasture burning processes. For wildfires and prescribed fires, we useespetiic satellite data and collected
2014specific ground based observati@ data from many state forestry agencies. For these fires, we also
estimated the flaming and smoldering components of emissions separately and retained this delineation in the
final inventory. Finally, we revised several HAP emission factors based peaheeviewed literature.

This section presents a comparison from the 2011 NEI (v2) to the 2014 NEaNE2-6 and Table2-7

compare emissions for the CAPs and for select HAPs using seven highly aggregated emission sectors. Emissions
from the biogenic (natural) sources a&cluded, and the wildfire sector is shown separately for CAPs and HAPs.
While Pb is a CAP for the purposes of the NAAQS, due to toxic attributes and inclusion in the previous national
air toxics assessment (NATA 2005), it is reviewed here with the HAPHAPS selected for comparison are

based on their national scope of interest as defined by NATA 2005.

With a couple notable exceptions, CAP emissions are lower overall in 2014 than in 2011. Some specific
sector/pollutants increased in 2014 from 2011. Thereases in industrial processes Né@nhd VOC are ofet by

more substantial cumulative decreases in fuel combustion and mobile sources, resulting in an overall emissions
decrease for these pollutants. Mobile source sector emissions are lower in 20124, continuing a trend

found between 2008 and 2011. Wildfire CAP emissions are lower in 2014 than in 2011, which is consistent with
the general observation that 2014 was a generally quiet year for such fires. CAP emission increases in 2014 occur
for the following sectors:

1 Fuel Combustiog natural gas from residential and industrial boilers and internal combustion engings (NH
2-22



=A =

Industrial Processeasoil and gas production (VOC, NO
Miscellaneous; unpaved road dust, agricultural crops and livestoaktdwaste disposal (PN, PM);
agricultural field burning (Nd The large increase in miscellaneous PM emissions is driven by the temporary

elimination of the precipitation adjustment for road dust and other changes for agricultural tilling.

Table 2-6: Emission differences (tons) for CAPs, 2014 minus 2011

Broad Sector (6{0) NHs NOx PMio PM:s SQ VOC
Fuel Combustion -467,270|  5378| -417,008] -49,566| -56,797|-1,492,419] 97,251
Industrial Processes |  -15,711| -13,165 99,190|  -36,693| -29,275| -94,967| 407,668
Miscellaneous -490,283| -301,092 -3,081| 4,250,395| 528,974 1,996 -546,965
Highway Vehicles | -5,520,350| -19,379| -1,205,139]  -60,994| -38,236 -836| -589,607
Nonroad Mobile -1,641,376 459 | -283,053] -23,667| -28,798| 51,372| -387,819
Total Difference, 8,134,991| -328,717| -1,809,091| 4,079,476| 375,869 -1,641,591| -1,213,974
excluding wildfires

Total % Difference, -13% 8% -13% 21% 8% -26% 8%
excluding wildfires

Wildfires -2,374,714| -34,283|  -67,225| -296,005| -252,286| -25,403| -462,710

For the select HAPs reviewelhble2-7 indicates a mixture of overall increases and decreases between 2011

and 2014, with the largest increases in some VOC HAPs for miscellaneous and nonroad sources. Some of the
largest decreaseare for highway vehicle VOC HAPs and fuel combustion. VOC HAPs increases for nonroad
mobile sources mostly result from using a new model (MOVES2014 rather than NONROAD) and newer emission
factors for nonroad equipment in 2014 and resulting different eroissifactors in MOVES2014. Unlike CAPSs,
updated HAP emission factors from wildfires result in HAP emissions that are higher in 2014 than in 2011, with
the most substantial increase for acetaldehyH#\P emission increases in sectors, include the following:

)l
1

Fuel Combustiog biomass, coal and oil combustion (d#hlorobenzene, ethyl benzene, Pb).

Industrial Processexil and gas production (1;8utadiene, acetaldehyde, acrolein, ethyl benzene,
formaldehyde)

Miscellaneous agricultural field burning (acrein); commercial cooking (acetaldehyde, formaldehyde),
prescribed fires (acetaldehyde, acrolein, formaldehyde); construction and road dust (chromium, Pb), crops
and livestock dust (chromium), consumer and commercial solventsi{didorobenzene, formaldsfue),
non-industrial surface coating (acetaldehyde), residential charcoal grilling (acetaldehyde, formaldehyde)

Highway Vehicles light duty gasoline vehicles (chromium, Pb)

Nonroad Mobileg aircraft (1,3butadiene, acetaldehyde, acrolein, formaldehydtisel equipment
(acetaldehyde, acrolein, ethyl benzene, formaldehyde), gasoline equipmeriiadiene, acetaldehyde,
ethyl benzene, formaldehyde), other equipment (acetaldehyde, formaldehyde)
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Table2-7: Emissiondifferences(tons) for select HAPs, 2014 mir2¢11
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BroadSector — - < < |00 i g 9 2
Fuel Combustion -373 9 -1,373 -230 -9 -111 4| -2,506 11 -4
Industrial Processes 374 -2 1,273 432 -5 -64 656 | 9,113 -68 -14
Miscellaneous -2,595| 157 | 37,225 5,426 -1 47 -3,069 712 3| -4,528
Highway Vehicles -2,621 -5,163 -618 0 19| -11,253| -7,663 2
Nonroad Mobile 1,497 4515| 2,260 -7 -4 7,657 | 16,849 -30
Total Difference, 3.718| 164| 36477 7.270| 22| -112| -6,006| 16,505| -83| -4,546
excluding wildfires
.
Total % Difference, 9%| 9%| 38%| 25%| -19%| -25%| 7%|  6%| -10%| -37%
excluding wildfires
Wildfires -10,575 48,591 195 32
Twelve tribes submitted data to the EIS for 2014 as shoWiaie2-8® Ly GKA & GFo6f S

indicates that both criteria and hazardous air pollutants were submitted by the tribe. CAP indicates that only
criteria pollutants were submitted. Fiities on tribal land were augmented using TRI, HAPs and PM in the same

manner as facilities under the state and local jurisdictiongxatained in Section 3.1herefore, Tribal Nations
in Table2-8 with just a CAP flag will also have some HAP emissions in most cases.

Seven additional tribal agencies, showTable2-9, which did not submit any data, are represented in the point
data category of the 2014 NEI due to the emissions added by the EPA. The emissions for these facilities are from
the EPA gap fill datasets for airports, EGUs, TRI data, and datal ¢arward from the 2011 NEI that were not

provided in the 2014 submittakurthermore, many nonpoint datasets included in the NEI are presumed to
include tribal activity. Most notably, the oil & gas nonpoint emissions have beefirmed to include actiwton
tribal lands because the underlying database contained data reported by tribes. See 8d@ifom more

information.

Table2-8: Tribal participation in the 2014 NEI

Tribal Agency Point Nonpoint | Onroad* Nonroad*
Assm|b0|_ne and Sioux Tribes of the Fort Peck Ind CAP. HAH CAP.HAP
Reservation
/| 2SdzNJ RQ! £ SYyS ¢NAOGS CAP, HAR CAPHAP | CAP, HAP  CAP, HAP
Confederated Tribes of the Colville Reservation,

. CAP
Washington
Kootenai Tribe of Idaho CAPHAP | CAP,HAP  CAP, HAP
Morongo Band of Cahuilla Mission Indians of the
Morongo Reservation, California CAPHAP | CAPHAP CAP
Nez Perce Tribe CAPHAP| CAPHAP | CAP,HAP  CAP, HAP
Northern Cheyenne Tribe CAPHAP CAP CAP
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Sac and Fox Nation of MissouriKansas and
Nebraska Reservation

CAPHAP

ShoshoneBannock Tribes of the Fort Hall
Reservation of Idaho

CAPHAP| CAPHAP | cap, HAP  CAP, HAP

Southern Ute Indian Tribe CAPHAP
United Keetoowah Band of Cherokee Indians in
CAP
Oklahoma
Yakama Nation Reservation CAP

*Onroad and nonroad tribal emissions are not part of the 20lEI sector/tier data. They are available franibal Lands
Emissions Summaries posted with th&l4 NEI Datar from summaries of the Tribal datasetsthe EIS

Table2-9: Facilities on Tribahhds wth 2014 NEI emissions from EPA only

Tribal Agency

EPA data used

Fond du Lac Band of Lake Superior Chippewa Airport Emissions

Gila River Indian Community

TRI data

Navajo Nation

EGU Emissions, 2011 NEI Géorward

Northern Cheyenne Tribe

Airport Emissions

Omaha Tribe of Nebraska

Airport Emissions

Tohono GOdham Nation Reservation

TRI data

Ute Mountain Tribe of the Ute Mountain
Reservation, Colorado, New Mexico & Utah

Airports, EGU Emissions

This documentation includes this Hg section because of the importance of this pollutant and because the sectors
used to categorize Hg are different than the sectors presented for the other pollutants. The Hg sectors primarily
focus on regulatory categoriesd categories of interest to the international community; emissions are
summarized by these categories at the end of this sectiohaliie2-12.

Mercury emissiorestimatesin the 2014 NEI sum to 55ons, with 5} tons from stationary sources (not including

commercial marineessels and locomotiveapd 1 ton from mobile sources (including commercial marine
vessels and locomotives). Of the stationary source emissibasnventory shows that 22tons come from
coal, petroleum coke or eflred EGUs with units larger than 25 megawatts (MW), with-Goad units making
up the vast majority (i.e., petroleum coke andHiriéd boilers account for less than 0.1 ton)tbét total.

For the 2014 NEI, the EPA carried forward the EPA estimates of the nonpoicomdyustionrelated categories

TNRY HAMM Ok aSDEA 63ASZYSE 6NBa NBFE SO0 SR Ay -1§abTaldeddt !

and include;:

A 2 4 A x

h |

1 switches and relaysg emissions from the shredding and crushing of cars containing Hg components at
auto crushing yards, SGQ2650000002Vaste Disposal, Treatment, and Recoy&grap and Waste
Materials; Scrap and Waste Materia®&hredding (2.1 tons)

{ landfilé g2 NJ Ay 3 Tl OS¢ SYraaaizya | aaz20Al0SR gAGK
material added to the landfill, SC€620030001Waste Dsposal, Treatment, and Recovergndfills
Municipal;Dumping/Crushing/Spreading of New Materials (wogkiace)0.4 tons)
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1 thermometers and thermostats the portion that emit mercury prior to disposal at landfills or
incinerators, SC@850000000Waste Dsposal, Treatment, and Recovery; Scrap and Waste Materials;
Scrap and Waste Material$ptal: All Proceseq0.1 tons)

1 dental amalgang emissions at dentist offices and from evaporation in teeth (0.4 tons)

1 human crematiorg emissions primarily due to mercury in dental amalgam (1.2 tons)

For the 2014 v2 NEI, the EPA is updating estimates for the above gagegod carrying forward the 2011 NEI

(v2) estimate for general laboratory activities (600 Ibs) which was inadvertently left out of the 2014 NEI (v1). The
data sources used to create the 2014 v1 Hg inventory are shotigime2-5. The datasets are described in

more detailstarting in Sectios 3 and 4andwe highlight some key datasets here.

For EGUs, we gditled where S/L/Ts did not provide emissions using uniSsO A ¥ A O-aversgR enissidny €
factors collected from a test program conducted primarily in 2010 to support the MAT'Samtbused 2014

specific activity from the Clean Air Markets Division Data. The MAT& SR | 3 RIF G | N8B f I 0S¢
figure; all of the mercury emissions from the EPA EGU dataset usebhasd&®data.

We gapfilled Hg not reported by S/L&lin the same way as other HAB1cluding use of the TRI (see Section
opPmMPn I 9t ! 1!t | dz3 YhS fgire (Gek S¢6n 22218 aad othér ERAdiAdevilghed for
gap filling (see Sectidh2.5. However, we did find situationghere we potentially missed Hg, and we will be
reviewing particular categories such as boilers, electric arc furnaces and municipal waste combustors and
making revisions where appropriate in the 2014 v2 NEI.

4{ S $lendorandum: Emissions Overview: Hazardous Air Pollutants in Support of the Final Mercury and Air Toxics

Standardgé EPA454/R11-014, 12/1/2011, available at

https://www3.epa.gov/ttn/atw/utility/emis_overview _memo_matsfinal.p¢br at Docket number ERFAQOAR2009-0234.
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Figure2-5: Data sources of Hg emissions (tons) in the 2014v1, by data category
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In addition toFigure2-5, Table2-10lists the specific emissions from each individual dataset used in the
sekection. More information on these datasets is availabl&ection 3.1.2 fgpoint, Section 4.1.1 for nonpoint,
Section 5 for nonroad mobile, and Sectiofo6onroad mobile sources.

Since mercury is a HAP, it is reported voluntarily by S/L/T agencigheR20514 NEI, 42 states reported point

source Hg emission$able2-11 identifies the states that included state or local data. No tribal agencies

reported point source Hg. Sixteen states and two local agencies reported Hg to the nonpoint data category: CA,
ID, IL, LA, MD, ME, MI MN, NY, OH, OR, TX, VA, VT, WMeMphis and Shelby County Health Department
andWashoe County Health Distri@ix tribal agencies reported Hg to the nonpoint data catedoogur d'Alene

Tribe of the Coeur d'Alene Reservation, IdaBastern Band of Cherokee Indiaksotenai Tribe of Idaho
ShashoneBannock Tribes of the Fort Hall Reservation of Idalez Perce Tribe of IdahandSac & Fox Nation

of Missouri in Kansas and Nebraska

In contrast to the 2011 NEI, most of the point Hg in 2014 is from S/L/Ts and not the EPA EGU daté&set. This
bed dzaS ¢S OKIy3ISR GKS aStSOGA2y KASNI NOKeé (G2 dzasS (K:
dataset. Instead, the EPA provided the MATS EFs to S/L/Ts, so that they could use them if they chose.
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Table2-10: 2014 NEI Hg emissions for each dataset typegaodp

Hg
Data Emissions
Category| Dataset short name| (tons/yr)
EPA HAP/PM Aug 4.75
.| EPA Other 4.66
Nonpoint
S/ILIT 1.26
EPA Air/Rail/CMV 0.63
S/ILIT 34.04
TRI 5.37
. | EPAEGU 3.82
Point
EPAOther 0.08
EPA HAP/PM Aug 0.06
EPA Air/Rail/CMV 0.05
S/ILIT 0.04
Nonroad
EPA MOVES 0.02
EPA MOVES 0.33
Onroad
S/ILIT 0.04
TOTAL 55.14

Table2-11: Point inventory percentage submitted by reportiagencyto total Hgemissionsnass

Agency

Agency Type Hg
Alabama Department of Environmental Management State 71
Alaska Department of Environmental Conservation State

Arizona Department of Environmental Quality State 94
Arkansas Department &nvironmental Quality State 81
Assiniboine and Sioux Tribes of the Fort Peck Indian Reservation Tribe

California Air Resources Board State 41
Chattanooga Air Pollution Control Bureau (CHCAPCB) Local

City of Albugquerque Local

Clark Countpepartment of Air Quality and Environmental Management Local

Coeur @lene Tribe Tribe

Colorado Department of Public Health and Environment State 39
Confederated Tribes of the Colville Reservation, Washington Tribe

Connecticut Department dEnergy and Environmental Protection State 99
DGCDistrict Department of the Environment Local

Delaware Department of Natural Resources and Environmental Control State 100
Florida Department of Environmental Protection State 70
Fond du Lac Band of LaRaperior Chippewa Tribe

Georgia Department of Natural Resources State

Gila River Indian Community Tribe

Hawaii Department of Health Clean Air Branch State 38
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Agency

Agency Type Hg
Idaho Department of Environmental Quality State 0
lllinois Environmental ProtectioAgency State 100
Indiana Department of Environmental Management State 95
lowa Department of Natural Resources State 97
Kansas Department of Health and Environment State 100
Kentucky Division for Air Quality State 65
Knox County Department of AQuality Management Local 69
Louisiana Department of Environmental Quality State 22
Louisville Metro Air Pollution Control District Local 100
Maine Department of Environmental Protection State 100
Maricopa County Air Quality Department Local
MarylandDepartment of the Environment State

Massachusetts Department of Environmental Protection State

Memphis and Shelby County Health Departmeollution Control Local 45
Metro Public Health of Nashville/Davidson County Local

Michigan Department oEnvironmental Quality State 97
Minnesota Pollution Control Agency State 100
Mississippi Dept of Environmental Quality State 85
Missouri Department of Natural Resources State 98
Montana Department of Environmental Quality State 3
Morongo Band o€ahuilla Mission Indians of the Morongo Reservation, California| Tribe

Navajo Nation Tribe

Nebraska Environmental Quality State 5
Nevada Division of Environmental Protection State 43
New Hampshire Department of Environmental Services State 97
NewJersey Department of Environment Protection State 90
New Mexico Environment Department Air Quality Bureau State

New York State Department of Environmental Conservation State 100
Nez Perce Tribe Tribe

North Carolina Department of Environment aNdtural Resources State 84
North Dakota Department of Health State 78
Northern Cheyenne Tribe Tribe

Ohio Environmental Protection Agency State 90
Oklahoma Department of Environmental Quality State 95
Omaha Tribe of Nebraska Tribe
OregonDepartment of Environmental Quality State

Pennsylvania Department of Environmental Protection State 96
Puerto Rico State

Rhode Island Department of Environmental Management State 100
ShoshoneBannock Tribes of the Fort Hall Reservation of Idaho Tribe

South Carolina Department of Health and Environmental Control State 100
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Agency

Agency Type Hg
South Dakota Department of Environment and Natural Resources State

Southern Ute Indian Tribe Tribe

Tennessee Department of Environmental Conservation State 68
TexagCommission on Environmental Quality State 99
Tohono GOdham Nation Reservation Tribe

Utah Division of Air Quality State

Ute Mountain Tribe of the Ute Mountain Reservation, Colorado, New Mexico, Utg Tribe

Vermont Department of Environment@lonservation State 54
Virgin Islands State

Virginia Department of Environmental Quality State 45
Washington State Department of Ecology State 39
Washoe County Health District Local

West Virginia Division of Air Quality State 99
WisconsirDepartment of Natural Resources State 98
Wyoming Department of Environmead Quality State 65
Yakama Nation Reservation Tribe

Table2-12 shows the 2014 NEI mercury emissions for the key categories of interest in comparison to 1990. Also

shown are the previous 2 triennial NEI years along with the most recent 2005 emissiaisywehé used in
support of the MATS rule. The Microsoft ® 2013 Access ® database included in the zip file,
2014nei_supdata_mercury.zip, provides the category assignments at the fpailigss level for point sources,
and the countySCC level for nonpoindnroad and nonroad data categories. Individual point source processes
were matched to categories based on the proeks®| or unitlevel category assignments used in the 2011 NEI
v2. In some cases, manual assignments had to be made where data weeporded by the S/L/Ts and were
gapfilled using the TRI. SCC and facility category codes were also used.

Table2-12: Trends inNEI nercuryemissions; 1990, 2005, 20083,2011v2 and 2014 NEI

Source Category | 1990 (tpy) | 2005(tpy)
Baseline fol MATS 2008 | 2011 | 2014
HAPs, | proposal | (tpy) (tpy) | (tpy) Categorization Notes and
11/14/2005{3/15/2011| 2008 v3|2011 v4 2014 v1 known issues
This category includes only units >
Utility Coal Boilers MW. (smaller units are included in
(Electricity Generation boiler and process heater category
. 58.8 52.2 294 26.8 | 22.9 [Includes coal units (and excludes H
Units¢ EGUSs, . )
. estimated for startup gas/oil) and 1
combusting coal) . e .
integrated gasified coal combustiof
unit.
HospitalMedical/ Known issues: missing 2 facilities
Infectious Waste 51 0.2 0.1 0.1 0.02 |and ND); these would bring the tot3
Incineration to 0.03 tons.
Some units appear to be missing
Municipal Waste 572 23 13 10 08 (Ilk_ely less than 30ﬁpunds) and ong
Combustors unit may be overestimated possibly
be several hundred pounds.
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Source Category | 1990 (tpy) | 2005(tpy)
Baseline fol MATS 2008 | 2011 | 2014
HAPs, | proposal | (tpy) (tpy) | (tpy) Categorization Notes and
11/14/2005{3/15/2011| 2008 v3|2011 v42014 v1 known issues
Industrial, includes electricity generating unitg
Co_rnmerual/lnshtuhona 14.4 6.4 4.2 36 31 where less than 25 MW.
Boilers and Process
Heaters
Mercury Cell ChleAlkali 10 31 13 05 01
Plants
Appear to be missing as much as (
Electric Arc Furnaces 7.5 7.0 4.8 54 4.5 tons Of hg as previous years includ
gap filling missing hg emissions an
the v1 did not do any gap filling.
Commercial/Industrial Not
Sold Wastdncineration | available 1.1 0.02 0.01 1 0.01
Hazardous Waste 6.6 3.2 13 | 07 | 08
Incineration
Portland Cement Non
Hazardous Waste 5.0 7.5 4.2 2.9 3.2
Gold Mining 4.4 25 1.7 0.8 0.3
Sewage Sludge 2 0.3 03 | 03 | 03
Incineration
Sum of all of onroad, nonroad,
Mobile Sources N_ot 12 18 13 1.2 locomotives and _commerual marin
available vessels (locomotives and marine
used SCC code)
Expected to be -5 tons
overestimated due to augmentatior
of mercury tononpoint distillate oil
. internal combustion emissions
Other Categories 29.5 18 10.7 13 17.9 augmented by EPA. In particular
emission from SCCs 2102004002,
2103004002 and possibly
2310000220 and 2310000660
Total (all categories) 246 105 61 56 55

The top emitting2g014Mercury categories areEGUs (rank 1lectric arc furnaces (rank;Bortland cement
(excluding hazardous waste kilifgank 3); andndustrial, commercial and institutional boilers and process

heaters(rank4).

As shown immable2-12, 2014Hgemissions ar@neton lower than in the 2011However, due to the expected
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is due tolower Hgemissions from EGUs covered by MATS; three other categories with large decreases are
industrial,commercialinstitutional boilers andprocessheaters,gold mining andchlor-alkali plants. For EGUSs,
the decrease ia conbination of fuel switching to natural gathe installation of Hg controls to comply with
state rules and voluntary reductionsarly compliance with MAT&nd the cebenefits of Hg reductions from
control devices installed for the reduction of Shd PMas a result of state and federal actions, such as New
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Source Review enforcement actions. The lower Hg is consistent witp@@dhtdecrease in S&rom point

sources. For industrial and commercial/institutional boilers, there appears to be fewer haiagscoal, but

also there were some categorization issues (EGU boilers larger than 25MW characterized as boilers instead of
utility coal boilers). For gold mining, there has been continued decreases shown by the Nevada test program,
and also categorizath changes that removed fugitive emissions at gold mines from this category. Hygthe

chlor alkali industries, facilities have been switching technologies to eliminate Hg emissions from chlorine
production. Many switched prior to 2008, and in 201l#ere were two facilitiesstill using the Hg chlor alkali

process.

1. Strait, R.; MacKenzie, D.; and Huntley, R., 2003. PM Augmentation Procedures for the 1999 Point and
Area Source NEI, 12th International Emissimemtory Conference @ 9 YA 8 & A 2 Y CApglyh§ v (i 2 NR
bSé¢ ¢SOKy2f23ASagMayq,|2003. Availddeat: ! LINAE  H @
https://www3.epa.gov/ttn/chief/conference/eil2/point/strait.pdf
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3 Point sources

This section provides a description of sources that are in the point data category. Point sources are included in
the inventory as individual facilities, usually at specific latitude/longitude coordinates, rather than as county or
tribal aggregates. Thedacilities include large energy and industrial sites, such as electric generating utilities
(EGUSs), mines and quarries, cement plants, refineries, large gas compressor stations, and facilities that
manufacture pulp and paper, automobiles, machinery, chaisjdertilizers, pharmaceuticals, glass, food

products, and other products. Additionally, smaller points sources are included voluntarily by S/L/T agencies,
and can include small facilities such as crematoria, dry cleaners, and even gas stations. Blieseances

may appear in one state but not another due to the voluntary nature of providing smaller sources. There are
also some portable sources in the point source data category, such as hot mix asphalt facilities, which relocate
frequently as a roadonstruction project progresses. The point source data category also includes emissions
from the landing and takeff portions of aircraft operations, the ground support equipment at airports, and
locomotive emissions within railyards. Within a point s@ufacility, emissions are estimated and reported for
individual emission units and processes. Those emissions are associated with any number of stack and fugitive
release points that each have parameters needed for atmospheric modeling exercises. Statmmaes that

are inventoried at countyesolution are discussed in the Nonpoint Section 4.

The general approach to building the National Emissions Inventory (NEI) point source inventory is to use
state/local/tribal (S/L/Tsubmited emissions, locations, and release point parameters wherever possible.
Missing emissions values are gdfed with EPA data where available. Quality assurance reviews of the emission
values, locations, and release point modeling parameters are dotigehlgPA on the most significant emission
sources and where data does not pass quality assurance checks.

State/local/tribal agency submittals for the 2014 NEI v1 point sources were accepted through January 15, 2016.
We then comparedacility-level pollutant sums appearing in either the 2014 NEI Sgufimitted values or the

2011 NEI v2. The comparison included all facilities and pollutants, including any missing from the 2014
submittals (i.e., present in 2011 but not 2014) as welmgthat were new in the 2014 submittals and all that
were common to both years. We included additional columns to the comparison table to show the 2014
emission values from the 2014 Toxics Release Inventory (TRI) and the 2014 Clean Air Markets BMBipn (C
sulfur dioxide (S&) and nitogenoxide (NOx) continuous emissions monitoring (CEM) data. We added columns
that showed the percent differences between the 2014 S/L/T agsnbynitted facility totals and each of these
three comparison datasets. To cteaa more focused review and comparison table, we limited these results to
include only cases where the 2014 S/L/T agendymitted facility total was more than 50 percent different

from the 2011 facility total and with an absolute mass value of the diffee greater than a pollutargpecific
threshold amount When a facilitypollutant combination was new in 2014 or appeared only in the 2011 NEI v2,
we included those values only when they exceeded the absolute mass values greater than the psfiatdiot
thresholds because the percent differences were undefined. We pro¥ttiedesulting table of 4,428 records

to S/L/T agencies for review.

5 These threshlds are available on th2014 documentation FTP site foldas file

GHamMNnYPLRAYyGELRE tdzi yGwiKNBaK2t RagljlhgFtlrImpoETf aE¢

6 We emailed the Emission Inventory System data submitters the table amddtisns on February 27, 2016.
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State/local/tribal edits to address any emissions values were accepted in the Emissions Inventory System (EIS)
until July 1, 2016. The S/L/T agencies did not change most of the highlighted values. Where the comparisons
were exceptionally suspect, the EPA contacted the agencies by phone or by email if no edits had been made to
obtain confirmation of the reported valge For a small number of cases, neither confirmation nor edits were
obtained, and the value was tagged to be excluded from selection for the NEI. In some but not all of these
instances, a value from TRI or the CAMD data sets was available as a replacement.

Similar to previous NEI years, we quality assured the latitadgitude coordinates at both the site level and the
release point level. In previous NEI cycles, we had reviewed, verified, and locked (in EIS) approximately 2,500
site-level coordinates oftte most significant emitting facilities. For the 2014 NEI coordinate review, we

compared all other site coordinate pairs to the county boundaries for the FIPS county codes reported for those
facilities. We then identified all facilities that met the follmg criteria: (1) more than 50 tons total criteria

pollutant emissions or more than 20 pounds total hazardous air pollutants (HAPs) for 2014, (2) the coordinates
caused the location of the facility to be more than a half mile outside of its indicated ydtmit these facilities,

we reviewed the location using Google Earth, edited the location as needed in EIS, and locked the location in EIS.

In addition, we compared the release point coordinates of all release points with any 2014 emissions to their
site level coordinates, whether protected or not. In cases that we found a difference of more than 0.005 degrees
(approximately 0.25 miles) in total latitude plus longitude, we reviewed the release point coordinates in Google
Earth and edited as needed in EA8d thesite-levelcoordinates were then locked in EIS. This check was able to
find two cases: (1) where the independentBported release point coordinates may indicate either a suspect
site-level coordinate, even if plotting within the correct county,(8) an inaccurate release point coordinate.

We also made a third quality assurance check to ensure that the coordinates for any release point that had
emissions greater than 10 pounds for any key wigh HAP that was within 0.005 degrees of a veriigel

coordinate. This check resulted in additional site coordinate reviews and protections. Finally, the site
O22NRAYIGS& Fta FT2dzyR Ay (GKS 9t! Qa ClLOAfAle wS3IAalNE
these coordinates differed by mothan 0.01 degrees and with greater than 50 tons criteria emissions or 500
pounds HAP emissions were reviewed, edited, and protected as needed.

We also attempted to find important cases of emissions being incorrectly reported as emitting at ground level
through a fugitive release rather than through a stack. To do this, we reviewed emission processes with 2014
emissions data to identify instances where S/L/T agencies reported an apparent combustion sources over 50
tons of NOx as emitting through a fugitiveease point. The largest such emission processes were individually
reviewed to see if there was an existing stack release point with valid parameters in EIS that looked like it may
have been the intended release point. Where such a possible match wad, filngnemissions process in the EIS
facility inventory was adjusted to use that stack release point. Where no such stack release point existed within
the facility, a new stack release point with a default height of 100 feet, diameter of 1 foot, velobibyfeét per

second and a temperature of 300 degrees was created and used for the emission process. A total of 57 such new
stacks were created under this step.

Table3-1 lists the datasetshat we used to compile the 2014 Ngdint inventory and the hierarchy used to
choose which data value to use for the NEI when multiple data sets are available for thera@wier®s source
(see Section 2.2 for more detail on the EIS selection pracess)

The EPA developed all datasets other than those containing S/L/T agency data and the dataset containing

emissions from offshore oil and gas platforindederal waters in th&ulf of MexicoThe primary purpose of

GKS 9t! RIGFrasSaa Aa G2 FTRR 2N G3aFLI) FAECEE LRfEfdzil yia
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inconsistencies in S/L/T ageA@ported pollutant submissions for particulate matter (P(8pction3.1.3 and to
speciate S/L/T agency reported total chromium into hexavalent and trivalent forms (S&ctidn

¢tKS KASNI ND

K& 2NJ a2NRSNE LINRPOARSR Ay GKS GFrofSa o6Sf

multiple datasets provide emissions for the same pollutant and emissions process. The dataset \oitvettie

order on the list is preferentially used over other datasdtse table includes the rationale for why each dataset
was assigned its position in the hierarchyaddition to the order of the datasets, ttselection also considers
whether individuadata values have been tagged (see Section 2.2r) data that were tagged by the EPA in

any of the datasets were not usefitatd localtribal agency data were tagged only if they were deemed to be
likely outliers and were not addressed during the SAgEncy data review3 he 2014 v1 point source selection
alsoexcluded greenhouse gases, dioxins and furans, and radionuclideEPPhieas not evaluated the
completeness or accuracy of tiL/T agencgioxin and furan values nor radionuclides, and doesshave

plans to supplement these reported emissions with other data sources in order to compile a complete estimate

for dioxin and furans nor

radionuclides as partofthe NEKS 9t ! Qa 2FFAOA I f

Ay @Sy 2N

(GHGSs) is compiled separatelgrh the NEI criteria and hazardous air pollutant inventory and is available at
https://www.epa.gov/ghgemissions/ugreenhousegasinventoryreport-1990-2014

Table3-1: Data se$ and selection hierarchy used for point soudet¢a category

Dataset name

Description and Rationale for the Order of the Selected Datasets

Order

2014EPA_PMug

PM species added to gap fill missing S/L/T agency data or make corre
where S/L/T agency have inconsistent emissions across PM compone
Uses ratios of emission factors from the PM Augmentation Tool for co
source classification codes (SCCg) JaCs without emission factors in tf
tool, checks/corrects discrepancies or missing PM species using basic
relationships such as ensuring that primary PM is greater than or equa
filterable PM (see Sectid®1.3. This dataset is ahead of the S/L/T agen
data in order to correct the S/L/T agency values that had inconsistenci
across PM components.

Responsible Agency
Selection

S/L/Tagency submitted data. These data are selected ahead of lower
hierarchy datasets except where individual values in the S/L/T agency
emissions were suspected outliers that were not addressed during the
review and therefore tagged by the EPA.

2014EPA_EGU

HAP and CAP emissions from 3 sources:

1. Emissions factors (EFs) for lead (Pb), mercury (Hg), other HAP m
acid gas HAP and PM emissions from the Mercury and Air Toxics
rule testing program for electric generating utilities(EGUs) @hith
2014 CAMD heat input data

2. Annual sum of CAMD hourly CEM data fos &%@ NOx

3. EFs used in previous year inventories frord®Rand other sources
along with 2014 CAMD heat input data.

2014EPA_Cr_Aug

Hexavalent and trivalent chromium speciated from S/L/T agency repor
chromium. EIS augmentation function creates the dataset by applying
multiplication factors by SCC, facility, process or North American Indus
Classification System (NAICS) code t6TSHgency total chromium. See
Section3.1.4

2014EPA_Oth_CarryF\

2011 emissions values for 212 facilities and 12 pollutants not reported
2014 S/LI/T datasets but appear to still be operating and were above C
reporting thresholds in 2011. Includes Coke Oven Emissions adds for
facilities.
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Dataset name

Description and Rationale for the Order of the Selected Datasets

Order

2014EPA_TRI

TRI data for the year 2014 (see SecBoh5. These data are selected for
facility only when the S/L/T agency data do not include emissions for &
given pollutant at any process for that facility.

2014EPA_Airports

CAP and HAP emissions for aircraft operations including commercial,
general aviation, air taxis and military aircraft, auxiliary power units anc
ground support equipment computed by the EPA for approximately 20
airports. Methods include the use of tt SRS NI f | GA | (A 2
0 C! Emissions and Dispersion Modeling System (EDMS) (see Sect
3.2).

2014EPA_Rail

CAP and HAP emissioos dliesel rail yard locomotives. CAP emissions
computedusingyard-specific EFs, yaigpecific fleet information, and usin
national fuel values that have been allocated to rail yards using an
approximation of line haul activity within the yard. HAP enoissi
computed using HAB-CAP emission ratios (see Sectig).

2011EPA_LF

[ FYRFAEE SYAaadarzya RSOSt2LISR o8
GHG reporting rule program. The dataset contains only those landfills
which no pollutants were reported to EIS by the S/L/T agency in the 2(
reporting year.

2014EPA_HAPAug

HAP data computed from S/L/T agency criteria pollutant data using
HAP/CAP EF ratios based on the EPA Factor Information Retrieval Sy
(WebFIRE) database dsscribed in Sectiof.1.6 These dta are selected

below the TRI data arD14EPA_ Oth_CarryFldcause the TRI data are
expected to be better. These data are selected for a facility only when

included in the S/L/T agency data.

10

2014EPA_HAP
Aug_PMaug

This dataset was created in the same fashion as the 2014EPA_HAPA
dataset above and is a supplement to it. This dataset contains HAPs
calculated by applying a ratio to PMEIL emissions, for those instances
where the S/L/T datasetid not contain any PM1EIL emissions, but the
PM augmentation routine was able to calculate a PNFLO value from
some PM species that was reported by the S/L/T.

11

2014EPA_BOEM

2011 CAmBEmissions fromOffshore oil platforms located in Fedenaters
in the Gulf of Mexico developed by the U.S. Department of the Interior
Bureau of Ocean and Energy Management, Regulation, and Enforcem
the National Inventory Input Format and converted to the CERS forma
the EPASeehttp://www.boem.gov/Environmental
Stewardship/Environmentgbtudies/GuHof-Mexico-Region/Air
Quality/GOADL011.aspxThe state code for datadm this data set is
G5aé O WaesS Rdr 1 of the 2014 NEI, we are using the 2011
BOEM data because the 2014 BOEM data was not available in time fg

12

2014EPA_PMspecies

Adds speciate®?M?2.5data to resulting selection. This is a result of offlin
emissions speciation where the resulting PM2RBI selection emissions a
split into the 5 PM species: elemental (black) carbon (EC), organic car
(OC), nitrate (NO3), sulfate (SO4), and the rewhai of PM25PRI
(PMFINE). Also addscopy of PM2 #RI and PM1@RI from diesel
engines, relabeled as DIESHM pollutants.

13

2014_EPA_MOVES

This dataset was listed in the point source hierarchy in error. It does n(

contain any point source emissionalues.

14
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Particulate mater emissions componentsn the NEhre: primary PM10 (called PMERI in the EIS and NEI)

and primary PM2.5 (PM2BRI)filterable PM1O(PM1GFIL) andfilterable PM2.5PM25FIL)and condensable

PM (PMCON which is all within the PM2.5 portion on PM, i.e., PMESI = PM2FIL + PMCON. The EPA

needed to agmentthe S/L/T agency PM componentsensure completeness of the Pddmponents in the

final NEland to ensure thaB/L/T agency datdid notcontaininconsistenciesAn example of an inconsistency is

if the S/L/T agency submitted a primary PMgaBue that was greater than a primary PM10 value for the same
process. Commonly, the augmentation added condensable PM or PM filterable {{AMaddér PM25FIL)

where no value was provided, or primary PM2.5 where only primary PM10 was provided. Additional information
on the procedure is provided in the 2008 NEI PM augmentation document{atibd.

In general, emissions for PM species missing BaiT agencinventories were calculateldy applying factors

to the PM emissions da supplied by the S/L/T agencies. Thesaversion factorsvere first used in the.999

boLQa ata /IfOdzFG2NE I a RS 20NrédtiRg netfiodblogy alodvd the@RA/ F S N
to derive missing PM1BIL or PM2-FIL emissias fromincomplete S/L/T agency submissions based on the SCC

and PM controls that describe the emissions prockssases where condealsle emissions are not reported,
conversion factors developed are applied34./T agencyeported PM species or specidsrived from the PM

Catulator databasest KS ta /I f Odzf  G2NE Kl a dzyRSNH2yS aS@SNrft S
ldAYSYGlFGA2y ¢22f ¢ GKAA aAi ONBEs@Eviveph.gov/@éSssianst RF G o0
inventories/pmaugmentation

An overview of chromium speciation, as it impacts both the point and nonpoint data category, is discussed in
Section 2.2.2.

The EIS generates and storesEdA dataset containing the resultdr@xavalent andrivalent chromium

species. The EPA then used this dataset in the 2014 NEI selection by adding it to the selection klevancliry
Table3-1, excluding the S/L/T agency total chromium from the selection through a pollutant exception to the
hierarchy. This EIS feature does not speciate chromium from any of the EPA datasets because the EPA data
contairs only speciated chromium.

C2NJ GKS Hnmn b9LI GKE&mMaOL ! yMMHRzEFedaion Rttaislusedind thed
2014 NEI are Safased and are the same as were used for the 2008 and 2011 NEIls. The factors are based on
data that havedng been used by the EPA for the National Air Toxics Assessment and other risk projects.

The EPA used air emissions data from the 2014 TRI to supplement point source HAP and ammonia emissions
providedtothe EPAByk [ Kk ¢ | 3Sy OASad ¢KS NBadzZ GAy3a dAYSydl daz
Table3-1 selection hierarchy shown above. For 2014, all TRIstonmis values that could reasonably be matched

to an EIS facility were loaded into the EIS for viewing and comparison if desired, but only those pollutants that
were not reported anywhere at the EIS facility by the S/L/T agency were considered for intiuki®2014

NEL

728 da8 GKS GSNXY aO2YLRySydaé KSNB NI} GKSNI GKIYy GalISOASa¢
air quality modeling (e.g., organic carbon, elemental carbon, sulfate, nitrate, and other PM).
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containing data on disposal or other releases including air emissions of over 650 mxicals from

F LILWINREAYLF0St& numZnannn FLOAEtAGASED® hyS 2F ¢wLQ& LINAYL
releases to the environment. Data are submitted annually by U.S. facilities that meet TRI reporting criteria. The

TRI database usedrfthis project was named TRI_2014 US.csv and was downloadegbonary 10, 2016,

from https://www.epa.gov/toxicsreleaseinventory-tri-program/tri-basicdatafiles-calendaryears19872015

The approach usefibr the 2014 NEI was the same as that used for the 2011 NEI. The TRI emissions were
included in the EIS (and the NEI) as faditital stack and facilitgotal fugitive emissions processes, which

matches the aggregation detail of the TRI database. Dectlgting of TRI and other data sources was

prevented by tagging (and not using) any TRI pollutant emissions for a facility where the S/L/T agency or a higher
priority (as pefTable3-1) EPA dataset also had a pollutant emissions value for any unit and process within that
facility.

The following steps describe in more detail the development of the 2014EPA_TRI dataset.

1. Update the TRI_ID to EIS_ID fag#ievel crosswalk
For the 2014 NEI, the same crosswalk list of TRI IDs that was used for the 2011 NEI was used as a starting
point. A review of the 2014 TRI facilities was conducted to identify new facilities with significant
emissions that had not been gviously matched to an EIS facility. A total of approximately 150
additional TRI facilities were added to the crosswalk for 2014.

2. Map TRI pollutant codes to valid EIS pollutant codes and sum where necessary
Table3-2 provides the pollutant mapping from TRI pollutants to EIS pollutants. Many of the 650 TRI
pollutants do not have any EIS counterpart, and so are not showahite3-2. In addition, several EIS
pollutants may be reported to TRI as either of two TRI pollutants. For example, both Pb and Pb
compounds may be reported to TRI, and similarly for several other metal and metal compound TRI
pollutants. Table3-2 shows where such pairs of TRI pollutants both correspond to the same EIS
pollutant. In such cases, we summed the two TRI pollutants together as part of the step of assigning the
TRI enissions to valid EIS pollutant codes. For the 2014 NEI, a total of 184 TRI pollutant codes were
mapped to 172 unique EIS pollutant codes. Similar to the 2011 NEI, we did not use TRI emissions
NBLZ2NIOSR F2NJ ¢wlL LIRff dzii I ynd®Dwxintt A BS8L I 2YLIDAzERREE 9 G ¢
5A0KE 2NRPO6SYT SyS OYAESRARDRYIMNA G & YAEB RG A A2 XESWEH OF
NBLINS&ASY(d GKS alryS a02L5 Fa (GKS 9L{ L®fb OEziegyvaxs
GmEROKE 2 N2 O SoyHl-BBlys SZ @ HyWIRGI SZ¢ NBALISOGAGStEed 2S5 YIA
emissions separately during the summation step and maintained that separation through the storage of
the TRI emissions in the EIS.

Table3-2: Mapping of TRI pollutant codes to EIS pollutant codes

EIS Pollutant
TRI CAS | TRI Pollutant Name Code EIS Pollutant Name
79345 1,1,2,2TETRACHLOROETHANE 79345 1,1,2,2TETRACHLOROETHANE
79005 1,1,2TRICHLOROETHANE 79005 1,1,2TRICHLOROETHANE
57147 1,1-DIMETHYL HYDRAZINE 57147 1,1-DIMETHYL HYDRAZINE
120821 1,2,4TRICHLOROBENZENE 120821 1,2,4TRICHLOROBENZENE
96128 1,2-DIBROMEB-CHLOROPROPANE 96128 1,2-DIBROMEB-CHLOROPROPANE
57147 1,1-DIMETHYL HYDRAZINE 57147 1,1-Dimethyl Hydrazine
106887 1,22BUTYLENE OXIDE 106887 1,22EPOXYBUTANE
75558 PROPYLENEIMINE 75558 1,22PROPYLENIMINE
106990 1,3BUTADIENE 106990 1,3BUTADIENE
542756 1,3DICHLOROPROPYLENE 542756 1,3-DICHLOROPROPENE
1120714 |PROPANE SULTONE 1120714 1,3PROPANESULTONE
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EIS Pollutant
TRI CAS | TRI Pollutant Name Code EIS Pollutant Name
106467 1,4-DICHLOROBENZENE 106467 1,4-DICHLOROBENZENE
25321226 | DICHLOROBENZENE (MIXED ISOMERS) NA: pollutant not used
95954 2,4, 5TRICHLOROPHENOL 95954 2,4,5TRICHLOROPHENOL
88062 2,4,6 TRICHLOROPHENOL 88062 2,4,6 TRICHLOROPHENOL
94757 2,4-DICHLOROPNBEX ACETIC ACID 94757 2,4-DICHLOROPNBX ACETIC ACID
51285 2,4-DINITROPHENOL 51285 2,4-DINITROPHENOL
121142 2,4-DINITROTOLUENE 121142 2,4-DINITROTOLUENE
53963 2-ACETYLAMINOFLUORENE 53963 2-ACETYLAMINOFLUORENE
79469 2-NITROPROPANE 79469 2-NITROPROPANE
91941 3,3-DICHLOROBENZIDINE 91941 3,3-Dichlorobenzidine
119904 3,3-DIMETHOXYBENZIDINE 119904 3,3-Dimethoxybenzidine
119937 0 Z-DIMETHYLBENZIDINE 119937 0 2-DIMETHYLBENZIDINE
101144 n >-METHYLENEBISIPILOROANILINE) 101144 n >-METHYLENEBISIPILORANILINE)
101779 n Z-METHYLENEDIANILINE 101779 n Z-METHYLENEDIANILINE
534521 4,6-DINITRE-CRESOL 534521 4,6-DINITREG-CRESOL
92671 4-AMINOBIPHENYL 92671 4-AMINOBIPHENYL
60117 4-DIMETHYLAMINOAZOBENZENE 60117 4-DIMETHYLAMINOAZOBENZENE
100027 4-NITROPHENOL 100027 4-NITROPHENOL
75070 ACETALDEHYDE 75070 ACETALDEHYDE
60355 ACETAMIDE 60355 ACETAMIDE
75058 ACETONITRILE 75058 ACETONITRILE
98862 ACETOPHENONE 98862 ACETOPHENONE
107028 ACROLEIN 107028 ACROLEIN
79061 ACRYLAMIDE 79061 ACRYLAMIDE
79107 ACRYLIC ACID 79107 ACRYLIC ACID
107131 ACRYLONITRILE 107131 ACRYLONITRILE
107051 ALLYL CHLORIDE 107051 ALLYL CHLORIDE
7664417 | AMMONIA NH3 Ammonia
62533 ANILINE 62533 ANILINE
7440360 | ANTIMONY 7440360 ANTIMONY
NO10 ANTIMONY COMPOUNDS 7440360 ANTIMONY
7440382 | ARSENIC 7440382 ARSENIC
NO20 ARSENIC COMPOUNDS 7440382 ARSENIC
1332214 | ASBESTOS (FRIABLE) 1332214 ASBESTOS
71432 BENZENE 71432 BENZENE
92875 BENZIDINE 92875 BENZIDINE
98077 BENZOIC TRICHLORIDE 98077 BENZOTRICHLORIDE
100447 BENZYL CHLORIDE 100447 BENZYL CHLORIDE
7440417 |BERYLLIUM 7440417 BERYLLIUM
NO50 BERYLLIUM COMPOUNDS 7440417 BERYLLIUM
92524 BIPHENYL 92524 BIPHENYL
117817 DI(2ETHYLHEXYL) PHTHALATE 117817 BIS(2ZETHYLHEXYL)PHTHALATE
542881 BIS(CHLOROMETHYL) ETHER 542881 Bis(Chloromethyl)Ether
75252 BROMOFORM 75252 BROMOFORM
7440439 | CADMIUM 7440439 CADMIUM
NO78 CADMIUM COMPOUNDS 7440439 CADMIUM
156627 CALCIUM CYANAMIDE 156627 CALCIUM CYANAMIDE
133062 CAPTAN 133062 CAPTAN
63252 CARBARYL 63252 CARBARYL
75150 CARBON DISULFIDE 75150 CARBON DISULFIDE
56235 CARBON TETRACHLORIDE 56235 CARBON TETRACHLORIDE
463581 CARBONYL SULFIDE 463581 CARBONYL SULFIDE
120809 CATECHOL 120809 CATECHOL
57749 CHLORDANE 57749 CHLORDANE
7782505 | CHLORINE 7782505 CHLORINE
79118 CHLOROACETIC ACID 79118 CHLOROACETIC ACID
108907 CHLOROBENZENE 108907 CHLOROBENZENE
510156 CHLOROBENZILATE 510156 Chlorobenzilate
67663 CHLOROFORM 67663 CHLOROFORM
107302 CHLOROMETHYL METHYL ETHER 107302 CHLOROMETHYL METHWHER
126998 CHLOROPRENE 126998 CHLOROPRENE
7440473 | CHROMIUM 7440473 CHROMIUM
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EIS Pollutant

TRI CAS | TRI Pollutant Name Code EIS Pollutant Name
CHROMIUM COMPOUNDS (EXCEPT CHRON
NO90 ORE MINED IN THE TRANSVAAL REGION) 7440473 CHROMIUM
7440484 | COBALT 7440484 COBALT
N096 COBALT COMPOUNDS 7440484 COBALT
1319773 | CRESOL (MIXED ISOMERS) 1319773 CRESOL/CRESYLIC ACID (MIXED ISOMER
108394 M-CRESOL 108394 M-CRESOL
95487 O-CRESOL 95487 O-CRESOL
106445 P-CRESOL 106445 P-CRESOL
98828 CUMENE 98828 CUMENE
N106 CYANIDE COMPOUNDS 57125 CYANIDE
74908 HYDROGEN CYANIDE 57125 Cyanide
132649 DIBENZOFURAN 132649 DIBENZOFURAN
84742 DIBUTYL PHTHALATE 84742 DIBUTYL PHTHALATE
111444 BIS(2CHLOROETHYL) ETHER 111444 DICHLOROETHYL ETHER
62737 DICHLORVOS 62737 DICHLORVOS
111422 DIETHANOLAMINE 111422 DIETHANOLAMINE
64675 DIETHYL SULFATE 64675 DIETHYL SULFATE
131113 DIMETHYL PHTHALATE 131113 DIMETHYL PHTHALATE
77781 DIMETHYL SULFATE 77781 DIMETHYL SULFATE
79447 DIMETHYLCARBAMYL CHLORIDE 79447 DIMETHYLCARBAMOYL CHLORIDE
N120 DIISOCYANATES NA: pollutant not used
26471625 | TOLUENE DIISOCYANATE (MIXED ISOMERS NA: pollutant not used
584849 TOLUENZE,4-DIISOCYANATE 584849 2,4-Toluene Diisocyanate
N150 DIOXIN AND DIOXINKE COMPOUNDS NA:- pollutant not used
106898 EPICHLOROHYDRIN 106898 EPICHLOROHYDRIN
140885 ETHYL ACRYLATE 140885 ETHYL ACRYLATE
51796 URETHANE 51796 ETHYL CARBAMATE
75003 CHLOROETHANE 75003 ETHYL CHLORIDE
100414 ETHYLBENZENE 100414 ETHYL BENZENE
106934 1,2-DIBROMOETHANE 106934 ETHYLENE DIBROMIDE
107062 1,2-DICHLOROETHANE 107062 ETHYLENBHCHLORIDE
107211 ETHYLENE GLYCOL 107211 ETHYLENE GLYCOL
151564 ETHYLENEIMINE 151564 Ethyleneimine
75218 ETHYLENE OXIDE 75218 ETHYLENE OXIDE
96457 ETHYLENE THIOUREA 96457 ETHYLENE THIOUREA
75343 ETHYLIDENE DICHLORIDE 75343 ETHYLIDENE DICHLORIDE
50000 FORMALDEHYDE 50000 FORMALDEHYDE
N230 CERTAIN GLYCOL ETHERS 171 N/A Pollutant not used
76448 HEPTACHLOR 76448 HEPTACHLOR
118741 HEXACHLOROBENZENE 118741 HEXACHLOROBENZENE
87683 HEXACHLORIB-BUTADIENE 87683 HEXACHLOROBUTADIENE
77474 HEXACHLOROCYCLOPENTADIENE 77474 HEXACHLOROCYCLOPENTADIENE
67721 HEXACHLOROETHANE 67721 HEXACHLOROETHANE
110543 N-HEXANE 110543 HEXANE
302012 HYDRAZINE 302012 HYDRAZINE
I ,5wh/ 1 [hwL/ '/ L5 oO0mM®
7647010 |, o oo {h{{é hb[ o 7647010 HYDROCHLORICID
7664393 |HYDROGEN FLUORIDE 7664393 HYDROGEN FLUORIDE
123319 HYDROQUINONE 123319 HYDROQUINONE
7439921 |LEAD 7439921 LEAD
N420 LEAD COMPOUNDS 7439921 LEAD
58899 LINDANE 58899 1,2,3,4,5,6HEXACHLOROCYCLOHEXANE
108316 MALEIC ANHYDRIDE 108316 MALEIQANHYDRIDE
7439965 | MANGANESE 7439965 MANGANESE
N450 MANGANESE COMPOUNDS 7439965 MANGANESE
7439976 | MERCURY 7439976 MERCURY
N458 MERCURY COMPOUNDS 7439976 MERCURY
67561 METHANOL 67561 METHANOL
72435 METHOXYCHLOR 72435 METHOXYCHLOR
74839 BROMOMETHANE 74839 METHYL BROMIDE
74873 CHLOROMETHANE 74873 METHYL CHLORIDE
71556 1,1,2.TRICHLOROETHANE 71556 METHYL CHLOROFORM
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EIS Pollutant

TRI CAS | TRI Pollutant Name Code EIS Pollutant Name

74884 METHYL IODIDE 74884 METHYL IODIDE

108101 METHYL ISOBUTYL KETONE 108101 METHYL ISOBUTYL KETONE
624839 METHYL ISOCYANATE 624839 METHYL ISOCYANATE
80626 METHYL METHACRYLATE 80626 METHYL METHACRYLATE
1634044 |METHYL TERUTYL ETHER 1634044 METHYL TEBUTYL ETHER
75092 DICHLOROMETHANE 75092 METHYLENE CHLORIDE
60344 METHYL HYDRAZINE 60344 METHYLHYDRAZINE
121697 N,NDIMETHYLANILINE 121697 N,N-DIMETHYLANILINE
68122 N,NDIMETHYLFORMAMIDE 68122 N,NDIMETHYLFORMAMIDE
91203 NAPHTHALENE 91203 NAPHTHALENE

7440020 | NICKEL 7440020 NICKEL

N495 NICKEL COMPOUNDS 7440020 NICKEL

98953 NITROBENZENE 98953 NITROBENZENE

684935 N-NITROS®-METHYLUREA 684935 N-Nitroso-N-Methylurea
90040 O-ANISIDINE 90040 O-ANISIDINE

95534 O-TOLUIDINE 95534 O-TOLUIDINE

123911 1,4-DIOXANE 123911 P-DIOXANE

56382 PARATHION 56382 Parathion

82688 QUINTOZENE 82688 PENTACHLORONITROBENZENE
87865 PENTACHLOROPHENOL 87865 PENTACHLOROPHENOL
108952 PHENOL 108952 PHENOL

75445 PHOSGENE 75445 PHOSGENE

7803512 | PHOSPHINE 7803512 PHOSPHINE

7723140 |PHOSPHORUS (YELLOW OR WHITE) 7723140 PHOSPHORUS

85449 PHTHALIC ANHYDRIDE 85449 PHTHALIC ANHYDRIDE
1336363 | POLYCHLORINATED BIPHENYLS 1336363 POLYCHLORINATED BIPHENYLS
120127 ANTHRACENE 120127 Anthracene

191242 BENZO(G,H,)PERYLENE 191242 BENZOI[G,H,I,]JPERYLENE
85018 PHENANTHRENE 85018 PHENANTHRENE

N590 POLYCYCLIC AROMATIC COMPOUNDS 130498292 PAH total

106503 P-PHENYLENEDIAMINE 106503 P-PHENYLENEDIAMINE
123386 PROPIONALDEHYDE 123386 PROPIONALDEHYDE
114261 PROPOXUR 114261 PROPOXUR

78875 1,2-DICHLOROPROPANE 78875 PROPYLENE DICHLORIDE
75569 PROPYLENE OXIDE 75569 PROPYLENE OXIDE

91225 QUINOLINE 91225 QUINOLINE

106514 QUINONE 106514 QUINONE

7782492 | SELENIUM 7782492 SELENIUM

N725 SELENIUM COMPOUNDS 7782492 SELENIUM

100425 STYRENE 100425 STYRENE

96093 STYRENE OXIDE 96093 STYRENE OXIDE

127184 TETRACHLOROETHYLENE 127184 TETRACHLOROETHYLENE
7550450 | TITANIUM TETRACHLORIDE 7550450 TITANIUM TETRACHLORIDE
108883 TOLUENE 108883 TOLUENE

95807 2,4DIAMINOTOLUENE 95807 TOLUENE,4-DIAMINE
8001352 | TOXAPHENE 8001352 TOXAPHENE

79016 TRICHLOROETHYLENE 79016 TRICHLOROETHYLENE
121448 TRIETHYLAMINE 121448 TRIETHYLAMINE

1582098 | TRIFLURALIN 1582098 TRIFLURALIN

108054 VINYL ACETATE 108054 VINYL ACETATE

75014 VINYL CHLORIDE 75014 VINYL CHLORIDE

75354 VINYLIDENE CHLORIDE 75354 VINYLIDENE CHLORIDE
108383 M-XYLENE 108383 M-XYLENE

95476 O-XYLENE 95476 O-XYLENE

106423 P-XYLENE 106423 P-XYLENE

1330207 | XYLENE (MIXED ISOMERS) 1330207 XYLENES (MIXED ISOMERS)

Split TRI total chromium emissions into hexavalent and trivalent emissions

¢t KS

¢cwL |ff2g¢a
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or trivalent chromium species that are needed for the NEI &eetion3.1.3). Because the only
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characterization available for the TRI facilitiesorte¥ A 8 A A2y a Aa GKS Tl OAtAGAS
a NAIC®ased set of fractions to split the FiRRpborted total chromium emissions into the hexavalent

and trivalent chromium species. A table of Standard Industrial Classificatiom&S&d) chromiumdit

fractions was available from earlier year NEI usage of TRI databases, which had been compiled by SIC
rather than NAICS. The earlier $H3ed fractions were used wherever they could bassigned to a

closely matching NAICS description.

Unfortunately, not all SKBased fractions could be assigned this way, so we computed Nyakes split
fractions for any NAICS codes in the 2014 TRI data that did not already have@NBICS assigned

split fraction. These factors were used for thenaining TRieported chromium. To calculate the NAICS
based factors, we summed by NAICS the total amounts of chromium Il and chromium VI for the entire
U.S. in the 2014 draft NEI data. These 2014 NEI S/L/T emissions were either reported directly by the
SLL/T agencies as chromium Il and chromium VI, or they had been split from S/L/T-eggontyd

total chromium by the EPA using the procedures describ&eation3.1.4 Those procedures largely

rely on either SC8ased or Regulatory codwmased split factors. The derived NAICS split factors,
therefore, represent a weighted average of the SCC and Regulatonbesdd split factors, weighted
according to the mass efach chromium valence in the 2014 draft NEI for that NAICS.

After all TRI facilities with chromium had been assigned a N#d&S split factor, the factors were

applied separately to both the TRI stack and fugitive total chromium emissions. Thigdesult

ALISOAI GSR OKNRYAdzY SYA&daairzya TFT2NJ SIFEOK FI OAfAlGeQ:
EIS as part of the 2014EPA_TRI dataset.

Review high TRI emissions values for and exclude any data suspected to be outliers

A review and comparws of the largest TRI emissions values was conducted for several key high risk
pollutants. The following pollutants were specifically reviewed, although a few extremely large values
for some of the other TRI pollutants were also noticed and treated irsémee manner: Hg, Pb,

chromium, manganese, nickel, arsenic, 1,3 butadiene, benzene, toluene, ethyl benzetene

methanol, acrolein, carbon tetrachloride, tetrachloroethylene, methylene chloride, acrylonitrile, 1,4
dichlorobenzene, ethylene oxide, hyabhloric acid, hydrogen fluoride, chlorine, 2pluene

diisocyanate, hexamethylene diisocyanate, and naphthalene. The review included looking at the largest
10 emitting facilities for each of the pollutants in the 2014 TRI dataset itself to identifyddfgences
between facilities and unexpected industry types. Comparisons were then made to the 2011 TRI and the
2014 draft NEI emissions values from S/L/T agencies for any suspect facilities identified by that review
(as described above in Sectigri.l).

Write the 2014 TRI emissions to EIS Process IDs with stack and fugitive release points

The total facility stack and total facility fugitive emissions vaftes the above steps were written to a

set of EIS process IDs created to reflect those facility total type emissions. In most cases, the EIS process
IDs for a given facility already existed in EIS as a result of the 2002 and 2005 NEI inventories which were
used to populate the original EIS data system. Those NEI years contained the TRI stack and fugitive totals
as single processes. Where such legacy NEI process IDs did not exist in the EIS, they were created.
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6. Revise SCCs on the EIS Processes used foRtherniissions
The 2002 and 2005 NEIs had assigned all of the TRI emissions to a default process code SCC of
39999999, which caused a large amount of HAP emissions to be summed to a misleading
GYAAaOSttlyS2dzae aSO02 NP ¢ KSenmisomewhathéchuseitlafipiiired K NX
all TRI emissions to the multiple processes and SCCs that were used by the S/L/T agencies to report their
emissions, but this apportioning created other distortions. The 2011 NEI reverted back to loading the TRI
emissionsas the single process stack and fugitive values as reported by facilities to the TRI, but we
revised the SCCs on those single processes to something other than the default 39999999 wherever
possible. The purpose of this is to allow the TRI emissions potona more appropriate EIS sector. For
the 2014 NEI, we retained the 2011 approach, process IDs, and SCCs.

To assign a SCC, we first determined for each facility and release type (stack or fugitive) which EIS Sector
had the largest amount of S/L/T agergported emissions in the 2011 draft NEI. Within the largest EIS
sector for the facility and release type, we then determined which single SCC had the largest emissions.
The emissions values used were sums of emissions across all pollutants excephuanbsite (CO),

carbon dioxide (C£p, andNC, with all units converted to tons. Excluding CO andwza3 done because

their high mass would overwhelm the contribution of the other criteria pollutants, @dwas

excluded because the HAPs that we are myim assign to an appropriate summation sector are more
closely associated with $6r PM emissions. The usage of the default 39999999 SCC has not been
completely eliminated as a result of this approach, because there remain a number of S/L/T-agency
reported criteria emissions for some facilities in EIS for which that is the most viable SCC choice. In the
rare cases that the S/L/T agency used 39999999 for the majority of their emissions, this SCC assignment
approach did not work.

7. Tag TRI pollutant emissianin EIS to avoid double counting witither datasets
Because the 2014 NEI does not attempt to place the TRI emissions at the same processes used by the
S/LIT agency datasets or other EPA datasets that are higher in the EIS selection hierarchy, gasyneces
to tag any TRI emissions values stored in the EIS wherever the same pollutant is already reported by a
S/LIT agency or one of the more preferred EPA datasets for a given EIS facility. In addition to a direct
comparison of individually matching polluiis between these datasets, it is also necessary to compare
to any of the related EIS pollutant codes that are in the same pollutant group.

Table3-3 shows the EIS pollutant groups that had to be accounted for in this comparison. For example,

AT GKS {k[k¢ 3Syde RIGI 2NRGRSSandraPESRODE2 RENE
any of the related individual xylene isomers would be tafipethe 2014EPA_TRI dataset in the EIS as

gStt a ye da-8tSySa 6aAESR LA2YSNEODE ¢l 3IFAy3T |
emissions value not available for selection to the NEI.

Table3-3: Pollutant groups

Group Name | Pollutant Code| Pollutant
7440473 Chromium
1333820 Chromium Trioxide
Chromium 7738945| Chromic Acid (VI)
18540299| Chromium (VI)
16065831| Chromium llI
Xylenes (Mixed 1330207| Xylenes (Mixed Isomers)

Isomers) 95476 | o-Xylene
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Group Name

Pollutant Code

Pollutant

106423

p-Xylene

108383

m-Xylene

Cresol/Cresylic
Acid (Mixed
Isomers)

1319773

95487

o-Cresol

108394

m-Cresol

106445

p-Cresol

Polychlorinated
Biphenyls

1336363

2050682

n -Diddlorobiphenyl (PCB5)

2051243

Decachlorobiphenyl (PER9)

2051607

2-Chlorobiphenyl (PCB)

25429292

Pentachlorobiphenyl

26601649

Hexachlorobiphenyl

26914330

Tetrachlorobiphenyl

28655712

Heptachlorobiphenyl

53742077

Nonachlorobiphenyl

55722264

Octachlorobiphenyl

7012375

H = nThehi@obiphenyl (PGBS)

Polycyclic
Organic Matter
(POM)

130498292

PAH, total

120127

Anthracene

129000

Pyrene

189559

Dibenzo[a,i]Pyrene

189640

Dibenzo[a,h]Pyrene

191242

Benzo[g,h,l,]Perylene

191300

Dibenzo[a,l]Pyrene

192654

Dibenzo[a,e]Pyrene

192972

Benzo[e]Pyrene

193395

Indeno[1,2,3c,d]Pyrene

194592

7HDibenzolc,g]carbazole

195197

Benzolphenanthrene

198550

Perylene

203123

Benzo(g,h,i)Fluoranthene

203338

Benzo(a)Fluoranthene

205823

Benzo[j]fluoranthene

205992

Benzo[b]Fluoranthene

206440

Fluoranthene

207089

Benzo[k]Fluoranthene

208968

Acenaphthylene

218019

Chrysene

224420

Dibenzo[a,j]Acridine

226368

Dibenz[a,h]acridine

2381217

1-Methylpyrene

2422799

12-Methylbenz(a)Anthracene

250

PAH/POM; Unspecified

26914181

Methylanthracene

3697243

5-Methylchrysene

41637905

Methylchrysene

42397648

1,6-Dinitropyrene
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Group Name

Pollutant Code

Pollutant

42397659

1,8-Dinitropyrene

50328

Benzo[a]Pyrene

53703

Dibenzo[a,h]Anthracene

5522430

1-Nitropyrene

56495

3-Methylcholanthrene

56553

Benz[a]Anthracene

56832736

Benzofluoranthenes

57835924

4-Nitropyrene

57976

7,12-Dimethylbenz[a]Anthracene

602879

5-Nitroacenaphthene

607578

2-Nitrofluorene

65357699

Methylbenzopyrene

7496028

6-Nitrochrysene

779022

9-Methyl Anthracene

8007452

Coal Tar

832699

1-Methylphenanthrene

83329

Acenaphthene

85018

Phenanthrene

86737

Fluorene

86748

Carbazole

90120

1-Methylnaphthalene

91576

2-Methylnaphthalene

91587

2-Chloronaphthalene

Cyanide &
Compounds

57125

Cyanide

74908

Hydrogen Cyanide

Nickel &
Compounds

7440020

Nickel

12035722

Nickel Subsulfide

1313991

Nickel Oxide

604

Nickel Refinery Dust

The 2014EPA_HARIgmentation dataset was used for gap filling missing HAPs in the S/L/T agpaaygd

RIFGFE® ¢KSAS YAaaay3d | !t a ExpbedRElEDNINXyRDR SEGs D@ K LI KR &
that S/L/T agencies submitted. We calculated HAP emissions by multiplying the appropriate surrogate CAP
emissions (provided by S/L/T agencies) by an emissiiosof HAP to CAP EFs. For point sources, these EF

ratios were largely the same as were used in the 2008 NEI v3, though additional quality assurance resulted in
some changes. The ratios were computed using the EFs from WebFIRE
(http://www.epa.gov/ttn/chief/webfire/index.html) and are based solely on the SCC code. The computation of

these point HAP to CAP ratios is described in detail i2@& NEI documentatigrSection 3.1.5.

For pollutants other than Hg, we computed ratios for only the SCCs in WebFIRE that met specific criteria: 1) the
CAP and HAP WebFIRE EFs were both based on uncontrolled enaisdjd?)sthe units of the EF had to be the

same or be able to be converted to the same units. In addition, for Hg, we added ratios for point SCCs that were
not in WebFIRE for both PMEIL (the CAP surrogate for Hg) and Hg by using Hg or-PiM1fctors fosimilar

SCCs and computing the resulting ratio. That process is described (and supporting data files provided) in the
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2008 NEI documentatiof®ection 3.1.5.2), sincaese additional Hg augmentation factors were used in the
2008 NEI v3 as well.

A HAP augmentation feature was built into the EIS for the 2011 cycle, and the HAP EF ratios are available to the
ElISuser§ KNR dzZ3 K (G KS NRGgheRuwoORoriROrdené ¢ Ky6] ad YSRAZ2INS 184 56 d I £
Gt NA2NRAGE 51 GF GKRBEHEOD LINBAOSEKRSI a8 TFHOG2NE | yR OKNR
5FaGlr¢ GlrofS LINPOARSA OKNRBYAdzY aLISOAlIGAZ2Y ItyDatal 't | d
I NBlé¢ GFofS LINRPPGARSE GKSY F2NI y2yLRAYy(l a2dz2NOSad ¢KS
multiplication factor (HAP to CAP ratiépr access by neBIS users, the zip fi@l f R03MRIARAuUgFactors.£ip

provides the emission ratios used for point and nonpoint data categories.

A key facet of our approach is that the resulting HAP augmentation dataset does duplicate HAPs from the S/L/T
agency data or other EPA datasets. The extra step of data tagging of the HAP augmentation dataset was taken to
ensure the NEI would not use the data from the HAP augmentation dataset for facilities where the HAP was
reported by an S/L/T agency at any prssat the facility or where the HAP was included in the EPA TRI dataset.
For example, if a facility reported formaldehyde at process A only, and the WebFIRE emission factor database
yields formaldehyde emissions for processes A, B, and C, then we wouigsenany records from the HAP
augmentation dataset containing formaldehyde from any processes at the facility. If that facility had no
formaldehyde, but the TRI dataset had formaldehyde for any processes at that facility, then the NEI would still
not use brmaldehyde from the HAP augmentation dataset for any of the processes (it would use the TRI data).

If the EPA EGU dataset contained formaldehyde for that facility, we would use the HAP augmentation set but
not for any process at the same unit as EPA E&aket. If the EPA EGU dataset contained formaldehyde at
process A or any other process within the same unit as process A, then the HAP augmentation dataset would be
used for processes B and C, but not process A.

This approach was taken to be conservativeur attempt to prevent double counted emissions, which is

necessary because we know that some states aggregate their HAP emissions and assign to fewer or different
processes than their CAP emissions. These types of differences are expected since @&4Bsed to be

adzo YAGGSR G GKS LINRPOSaa fS@Stsx odzi 1!'ta NBE SyidaNB
tagging to tag records from the 2014EPA_H#WBmentation dataset to prevent double counting. Because some

HAPs are in pollutargroups, if any one HAP in that group was reported by the state anywhere at the facility,

then we tagged all HAPs in that group. We used the same groups as provitsua8-3.

We also tagged all point source HAP augmentation values where the HAP augmentation value exceeded the
maximum emissions reported by any S/L/T agency for the same SCC/pollutant combaifiow, S/L/T
agency reported any values for the same SCC/pollutant. This occurred a total of 9607 times.

The EPA estimated emissions related to aircraft activity for all known U.S. airports, including seaplanedports a
heliports, in the 50 states, Puerto Rico, and U.S. Virgin Islands. All of the approximately 20,000 individual airports
are geographically located by latitude/longitude and stored in the NEI as point sources. As part of the

development process, S/L/T agges had the opportunity to provide both activity data as well emissions to the
boL® 2KSy |OGAGAGE RFEGF 6SNB LINPJARSR: (GKS 9t! dzaSR

The aircraft sector includes all aircraft typegddor public, private, and military purposes. This includes four
types of aircraft: (1) commercial, (2) air taxis (AT), (3) general aviation (GA), and (4) military. A critical detail
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about the aircraft is whether each aircraft is turbioe pistondriven which allows the emissions estimation
model to assign the fuel used, jet fuel or aviation gas, respectively. The fraction of tiahthpistondriven
aircraft is either collected or assumed for all aircraft types.

Commercial aircraft include those uskad transporting passengers, freight, or both. Commercial aircraft tend to
be larger aircraft powered with jet engines. Air taxis carry passengers, freight, or both, but usually are smaller
aircraft and operate on a more limited basis than the commeagirataft. General aviation includes most other
aircraft used for recreational flying and personal transportation. Finally, military aircraft are associated with
military purposes, and they sometimes have activity at-nafitary airports.

The national ATrad GA fleets include both jeand pistonpowered aircraft. Most of the AT and GA fleets are
made up of larger pistopowered aircraft, though smaller business jets can also be found in these categories.
Military aircraft cover a wide range of aircraft g such as training aircraft, fighter jets, helicopters, and jet
and pistonpowered planes of varying sizes.

The NEI also includes emission estimates for aircraft auxiliary power units (APUs) and aircraft ground support
equipment (GSE) typically foundaitports, such as aircraft refueling vehicles, baggage handling vehicles and
equipment, aircraft towing vehicles, and passenger buses. These APUs and GSE are located at the airport
facilities as point sources along with the aircraft exhaust emissions.

I ANONJ ¥ SEKIdzads D{9% FyR !'t! SYyaaarzya SadayvyliSa
LTO data were available from both S/L/T agencies and FAA databases. For airports where the available LTO
included detailed aircrafspecific make and model information (e.g., Boeing-#47n A SNAS&a 0z 6S dza
EDMS to estimate emissions. For airports where FAA databases do not include such detail, the EPA used
assumptions regarding the percent of tleelsTOs that were associated with pistriven (using aviation gas)

versus turbinedriven (using jet fuel) aircraft. Then, the EPA estimated emissions based on the percent of each
aircraft type, LTOs, and EFs. In addition to airport facility point, theaEBAsstimated ifflight Pb (from aviation

I a0 SyYyAaaairzya OGKIFIG FNB Fftf20FG6SR G2 O2dzyiASa Ay (K
found athttps://www.epa.gov/sites/production/files/2018)8/documents/neiair2014 fin.pdfState agencies

listed inTable3-4 provided at least some component of aircrafated emissions to the NEI.

Table3-4: The following agencies submitted aircradtiated emissions:
Agency Summary Notes
Unpaved airstrip
(nonpoint) in 2 counties

Georgia Department of Natural Resources

lllinois Environmental Protection Agency | 737 airports' emissions

Tennessee Department of Environmental | Military aircraft emissions
Conservation at one facility

EPA eand mxylenetagged to
Texas Commission on Environmental Qua 2005 airports' emissions | avoid double count with TX's
'mixed xylene' records

Military aircraft emissions

Utah Division of Air Quality at one facility
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See Section 4.20 for details on the emission estimation for rail line segment emisbichsare stored in the
nonpoint sector. The point fraction of the rail data includes estimates for nearly 800 rail yards. These emissions
are associated with the operation of switcher engines at each yard.

The locomotive sector includeailroad locomotives powered by dieselectric engines. A dieselectric
locomotive uses -3troke or 4stroke diesel engines and an alternator or a generator to produce the electricity
required to power its traction motors.

TheEPAusethe9t ! Qa HAamm Y I (A2 Yy fforllL/X &genSigs that Wit notSEomiF2DIMdIai 1 m n
yard emissionsThe2011 emissionsvere not adjustedor changes between 2011 and 2QX1vr were 2011

submitted estimatedrom S/L/Tagenciesncluded. The EPA 2011 rail estimates were developed by applying

growth factorsto the 2008NEI values based on railroad freight traffic data from the 2008 and 2D1é&gd®rts

submitted by all Class | rail lines to the Surface Transportation Boarémployment statistics from the

American Short Lines and Regional Railroad Association for class |l feodntibre information on the

development of the 2008 and 2011 EPA estimates, refer to the NEsiteebttps://www.epa.gov/air
emissionsnventories/nationalemissionsnventory-nei. The emissions wegpatiallyallocatedusing shapefiles

for line haulsegments ghape IDsand yard locations based on@® allocation®of these features

Rail yard emissions are limited to one SE&500201). For 2014, the following agencies submitted rail yards:
lllinois, Maryland, Minnesota, and Texas. These submitted data were compared to EPA estimates. Where
necessarythe EPA values were tagged to prohibit double counting. Nonpoint rail yard submittals were allowed
and were also checked for double counting with point.

The EPA developed a single combined dataset of emission estimates for EGUs to be uggghsdfditl

pollutants and emission units not reported by S/L/T agencies. For the 2014EPA_EGU dataset, the emissions were
estimated at the unit level, because that is the level at which the CAMD heat input activity data and the MATS
based emissions factors duthe CAMD CEM data are available. The 2014EPA_EGU dataset was developed from
three separate estimation sources. The three sources wer2010MATS rule developmertesting program

EFs for 15 HAPs; annual sums of SO2 and NOx emissions based on theHEMuelpissions reported to the

9t ! Qa datalaSe(sad heanput based EFs that were built from AR EFs and fuel heat and sulfur

contents as part of the 2008 NEI development effort. We used the 2014 annual throughputs in BTUs from the
CAMD database ith the two EF sets to derive annual emissions for 2@81dmall number of the AB2-based
estimates were discarded because the fuels or control configurations were found to be different than what they
were during the 2008 development effort that providdue heatinput based EFs that were available

As shown above ifiable3-1, the selection hierarchy was set such that Sf&ibmitted data was used ahéaf

the values in the 2014EPA_EGU dataset. In the 2011 NEI, the EPA EGU estimated emissions that were derived
from the MATS testing programere used ahead of the S/L/T values, unless the S/L/T submittal indicated that
the value was from either a CEM orexent stack test. For the 2014 NEI, we used the S#pdrted values

wherever they were reported (unless they were tagged out as an outlier), including where alld#dbvalue

existed in the 2014EPA EGU dataset. In addition, we made the MATS enaisgiondvailable to S/L/T agencies
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far in advance of the data being submitted so that facilities and/or S/L/T agencies could choose to use that
information to compute emissions if it was most applicable.

We assumed that all heat input came from the primugl, and the EFs used reflected only that primary fuel.

This introduces a small amount of uncertainty as many EGU units use a small amount of alternative fuels. The
resultant unitlevel estimates had to be loaded into EIS at the prot®asl to meet theEIS requirement that
emissions can only be associated with the most detailed level. To do this for the EGU sectors, we needed to
bridge the unit level (i.e., the boiler or gas turbine unit as a whole) to the process level (i.e., the individual fuels
burned within the units). So, the EPA emissions were assigned to a single process for the primary fuel that was
used by the responsible S/L/T agency for reporting the largest portion of their emissions. The EPA emissions
gSNBE G(GKSy ail 33SR TAagicy hadrépSiddi Sadike pokutint 4t mny grocess within the
same emission unit. This approach prevented double counting of a portion of ther8fdited emissions in
OFrasSa 6KSNB G(KS {k[k¢ I3ISyOe Yl & Krengchal pidddsi2NaidaR | dzy
small oil process, for example.

The matching of the 2014EPA_EGU dataset to the responsible agency facility, unit and process IDs was done
largely by using the ORIS plant and CAMD boiler IDs as found in the CAMD heat inputiatdiety and linking
these to the same two IDs as had been stored in EIS. We also compared the facility names and counties for
agreement between the S/L#eported values and those in CAMD, and we made revisions to the matches
wherever discrepancies wereted. As a final confirmation that the correct emissions unit and a reasonable
process ID in EIS had been matched to the EPA data, the magnitudes of el ;DX emissions for all
preliminary matches were compared between the S/L/T ageapyprted datasets and the EPA dataset. We
identified and resolved several discrepancies from this emissions comparison.

Alternative facility and unit IDs needed for matching with other databases

The 2014 NEI data contains two sets of alternate unit identifiers retatéte ORIS plant and CAMD boiler IDs

(as found in the CAMD heat input activity dataset) for export to3parse Matrix Operator Kernel Emissions
6{ahY90O Y2RStAYy3a FAES® ¢KS FTANRG aSd Aa aGd2NBR Ay 9
atSNYy I G6S dzyAlG L5& FNB &ad2NBR Fa | O2yOFdSylFrdAzy 27F
between the two IDs. These IDs are exported to the SMOKE file in the fields named ORIS_FACILITY_CODE and
ORIS_BOILER_ID. These two fields are used BMOKE processing software to replace the annual NEI

emissions values with the appropriate hourly CEM values at model run time. The second set of alternate unit IDs
FNB aG2NBR Ay 9L{ 6A0GK I t{/ 2F a9t!LtatthahyRbHANSCRE
SMOKE processing software uses this field to determine if the unit is one that will have future year projections
provided by the integrated planning model (IPM). The storage format of these alternate EPAIPM unit IDs, in both
EIS and in thexported SMOKE file, replicates the IDs as found irNidgonal Electric Energy Data

System(NEEDS) database used as input to the IPM model. The NEEDS IDs are a concatenation of the ORIS plant
L5 IyR GKS /! a5 02AfSNI L5 SFAUKSSAHBRSNISIAZG @y RA O2 NIA ly
GDSYSNI 2NW»¢ ¢KS hwiL{ tflyd L5& FyR /! a5 062AfSNI L54&
and in the NEEDS database are almost always the same, but there are occasional differences for the same unit.
The EPACAMD alternate unit IDs available in the 2014 NEI are believed to be a complete set of all those that can
safely be used for the purpose of substituting hourly CEM values without deoblgting during SMOKE

processing. The EPAIPM alternate unititDthe 2014 NEI are not a complete listing of all the NEEDS/IPM units,
although most of the larger emitters do have an EPAIPM alternate unit ID. The NEEDS database includes a much
larger set of smaller, Nn6G@EM units.
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of pollutants was included in the 1999 NEI, and we continue to use the same set of pollutants each year for a
consistent time series. To estimate emissions, we used the methane emissions reported by landfill operators in
compliance with Subpart Héf the Greenhouse Gas Reporting Program (GHERP) I a & dzZNNB I §S¢ |
indicator. We converted the methane as reportedMg CO2 equivalent to Mg as actual methane emitigd

dividing by 23 (the Global Warming Potential of methane believed to be used in the version of the 2014 GHGRP
facility inventory) to get MG methane emitted, and then multiplied by 1.1023 to get tons methane efniftéd

created emission factors for C@dathe 28 HAPs on a per ton of methane emitted basis using the default
concentrations (ppmv) in AB2 Section2.4 (final section dated Jan 1998), Table2.Zhe concentrations for

toluene and benzene were taken from Table-2.4f AP42, for the case dfno or unknown" cedisposal history.

Per Equation 4 of that A®2 section, Mp=Qp x MWp x constant (at any given temperature). Writing this

SlidzZt A2y GgAOSE F2NJ GKS Ylaa 2F +ye pbyMdHdréltsy & at ¢

Mp/ MCH4=(Qp X MWp x K) / @H4x MWCH4x k) = (Qp/@H4 x (MWp/MWCHJ , units of pounds
p/pound CH4

A rearrangement of Equation 3 of that AR section provides Qp/€H4= 1.82 x Cp/1000000, where the 1.82 is

based upon a default methane concentration of 55 %0880 ppm). Plugging this expression for Q@iinto
the first expression yields:

Mp/ MCH4= (1.82 x Cp/1000000) x (MWRMWCH4 x 2000 , units of pounds p/ton CH4
Mp/ MCH4= (1.82 x Cp/1000000) x (MWp/16) x 2000 = Cp x MWp / 4395.6

Table3-5: Landfill gas emissiomadtors for 29 EIS pollutants

Pollutant MW x Ibs/Ton
code Pollutant description MW ppmv ppmv CH

CO Carbon monoxide 28.01 141 3949.41| 0.89849
108883 toluene 92.13 39.3| 3620.709| 0.82371
1330207 | Xylenes 106.16 12.1| 1284.536| 0.29223
75092 Dichloromethane (methylene chloride) 84.94 14.3 1214.642| 0.27633
7783064 | Hydrogen sulfide 34.08 35.5 1209.84| 0.27524
127184 Perchloroethylene (tetrachloroethylene) | 165.83 3.73| 618.5459| 0.14072
110543 Hexane 86.18 6.57| 566.2026| 0.12881
100414 Ethylbenzene 106.16 4.61 489.3976| 0.11134
75014 Vinyl chloride 62.5 7.34 458.75| 0.10437
79016 Trichloroethylene (trichloroethene) 131.4 2.82 370.548| 0.08430
107131 Acrylonitrile 53.06 6.33| 335.8698| 0.07641
75343 1,1-Dichloroethane (ethylidene dichloride) 98.97 2.35 232.5795| 0.05291
108101 Methyl isobutyl ketone 100.16 1.87| 187.2992| 0.04261
79345 1,1,2,2Tetrachloroethane 167.85 1.11 186.3135| 0.04239

8 For moe informationon COS Ij dzA @I £ Sy G FyR JFt 206+t gF NYAydA YRASHWAYREY BI L
2 I N¥YAY3 t.20SydAlrft aé
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https://www.epa.gov/ghgreporting/resources-subpart-ghg-reporting
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71432 benzene 78.11 1.91 149.1901| 0.03394
75003 Chloroethane (ethyl chloride) 64.52 1.25 80.65(| 0.01835
71556 1,1,2-Trichloroethane (methyl chloroform)| 133.41 0.48 64.0368| 0.01457
74873 Chloromethane 50.49 1.21 61.0929( 0.01390
75150 Carbon disulfide 76.13 0.58 44.1554| 0.01005
107062 1,2-Dichloroethane (ethylene dichloride) | 98.96 0.41 40.5736| 0.00923
106467 Dichlorobenzene 147 0.21 30.87| 0.00702
463581 Carbonyl sulfide 60.07 0.49 29.4343( 0.00670
108907 Chlorobenzene 112.56 0.25 28.14| 0.00640
78875 1,2-Dichloropropane (propylendichloride) | 112.99 0.18 20.3382| 0.00463
75354 1,1-Dichloroethene (vinylidene chloride) 96.94 0.2 19.388| 0.00441
67663 Chloroform 119.39 0.03 3.5817| 0.00081
56235 Carbon tetrachloride 153.84 0.004 0.61536| 0.00014
106934 Ethylene dibromide 187.88 0.001 0.18788| 0.00004
7439976 | Mercury (total) 200.61| 0.000292| 0.05857812 0.00001

This EPA dataset is used to fill in miscellaneous emissions which were not reported by S/L/T agencies for 2014,
and for which no EPA dataset has 2014 emissions, but which are believed to exist in 2014. These unreported
facilities and pollutants were ideified as part of the QA review steps performed on the S/L/T datagseton

3.1.1). Atotal of 212 unique facilities and 12 different pollutants are represented in this dataset. The only HAP
pollutant included in this dataset is coke oven emissiondeddor five facilities (three in Ohio, one each in

Virginia and Michigan), where the States reported other emissions for the facility but not the coke oven
emissions pollutant. The 2011 NEI coke oven emissions for these five facilities were carried forhi 2014
dataset as is, without change. All other pollutants added were criteria pollutants, and only where 2011
emissions values indicated that emissions had been greater than the required pollutant reporting thresholds.
Many of these additions &re for Maricopa County, Arizona (15 facilities) and the Navajo Nation (12 facilities),
neither of which submitted any point emissions for 2014, and for Indiana (171 facilities), which submitted a large
amount of facilities including both criteria and madpP pollutants but which did not get some criteria

pollutants included in 2014 for some facilities due to a processing error. In addition, eight facilities in California
and one facility in Wisconsin were also included in this dataset. All emissioes @l 2014 were set equal to

the 2011 NEI v2 emissions values.

The U.S. Department of the Interior, Bureau of Ocean and Energy Management (BOEM) estimates emissions of
CAPs in the Gulf of Mexico from offshore oil platforms in Federal waters, asd tlaa have been previously
incorporated into the NEI. The 2014 offshore data were not available in time for inclusion in the 2014 v1 NEI,

thus, we carried forward the 2011 BOEM emissions. The only step taken with the data from BOEM for 2011 was
convertK S RIF G G2 GKS /9w{ F2N¥rd ySSRSR G2 f2FR (2 9L
waters in place of a state postal code. More information on these data is available AOth® 2011 Gulfwide

Emission Inventory website
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http://www.boem.gov/Environmental-Stewardship/Environmental-Studies/Gulf-of-Mexico-Region/Air-Quality/GOADS-2011.aspx
http://www.boem.gov/Environmental-Stewardship/Environmental-Studies/Gulf-of-Mexico-Region/Air-Quality/GOADS-2011.aspx

¢ K Q014EPA PMspecies RIF G aSd ¢l & ONBIFGSR o0& GKS 9t! o0& OIftO
contains a speciation ®#M2.5PRlI into five component species (EC, OG;, 80, and other). These calculations
GSNB YIRS dzaAy3a (GKS 9t! Qad wnmm DSNRAA2YEmsdms SYAAaA2Y
ModelingClearinghouse websitén addition, this dataset contains a copy of PMRRI and PMT@RI pollutants

from locomotive diesel engines processes at railyards and aircraft ground support equipment using diesel fuel.
These copied data records are simply beled asPMRA Sa St LRt f dziF yda a2 GKFG (KS
more easily be identified in the inventory. No stationary sources running with diesel fuel are labeled as PM
RASaSt aLRftdzilyliago

1. Dorn, J, 2012Memorandum: 2011 NEI VersioncPM Augmentation approaciMemorandum to Roy
Huntley, US EPA. (PM augmt 2011 NEIv2 feb2012.pdf, accessible in the reference documents of the 2008
NEI documentation found atip://ftp.epa.gov/Emisinventory/2008v3/doc/2008nei_references.zip

2. Strait et al(2003).Strait, R.; M&@KenzieD.; and Huntley, R., 200BM Augmentation Procedures for the
1999 Point and Area Source NEX" International Emissiomventory Conferenced 9 YA a a A 2y
Inventoriesc! LILX @Ay 3 bS¢g ¢SOKy2feayB52003= {Iy 5AS323 ! LN
(http://www.epa.gov/ttn/chief/conference/eil2/point/strait.pd)

3-20


https://www.epa.gov/air-emissions-modeling
https://www.epa.gov/air-emissions-modeling
ftp://ftp.epa.gov/EmisInventory/2008v3/doc/2008nei_references.zip
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4 Nonpoint sources

This section includes all sources that are in the nonpoint data category. These sources are reported/generated at
the county level, though some sources such as rail lines and shipping lanes and ports afie@horesolved to

the county/shape identifie(ID) (polygon) level. Stationary sources that are inventoried at facilities and stacks
(coordinates) are discussed in theeviousPoint Sectior8. This section discusses all sources in the Nonpoint
inventory except Biogenics which is discussed in Segtion { 2 YS ay 2y NRBI R¢ Y20Aft S &az2d
commercial marine vessels reside in the nonpoint data category and are discussed here and not in the Nonroad
Equipment Sectio®.

Nonpoint source data are provided Btate, Iaal, and tribal (S/L/T) agencies, and for certain sectors and/or
pollutants, theyare supplemented with data from the EPA. This section describes the various sources of data
and the selection priority for each of the datasets to use for building the Nalti&missions Inventory (NEI)

when multiple data sources are available for the same emissions source. Section 2.2 provides more information
on the data selection process.

Table3-1 describesthe datasetomprising thenonpoint inventory, and the hierarchy for combining these

datasets in construction of the NEVhile the bulk of these datasets af@r stationary source®f emissions

some of these datasets contain mobile sourseghat emissions from ports, shipping lanes and rail yards could

be included as nonpoint sourceghe table includes the rationale for why each dataset was assigned its position

in the hierarchy. We excluded certain pollutants from stationary sources in the 2014 NEI as shown in the last
NEg 2F GKS {(lFoftSY AINBSYyK2dzaS 3l aSa FyR LRftdzityda A

Table4-1: Data sources and selection hierarchy used for nonpoint sources
Dataset name Description and Rationale for the Order of the Selected Datasets | Order
Adds speciate®M, s data to resulting selection. This is a result of offline
emissions speciation where the resulting PM2BI selection emissions are
split into the 5 PM speciesiemental (black) carborkeQ, organic arbon
(OQ, nitrate (NO3, sulfate(SO4)and the remander of PM25PR(PMFINE
Also adds copy of PM2.%RI and PMI®RI from diesel engines, relabele
as DIESHRM pollutants. Se8ection2.2.5.
Adds nonpoint inventory PM species to fill in missing S/L/T agency data
make corrections where S/L/T agency data have inconsistent emissiong
across PM species. Uses the PM Augmentation Tool for processes covg 2
by that database. F&®8CCs without emissi factors in the toql
checks/corrects discrepancies or missing PM species using basic

2014EPA_PMspecief

2014EPA_NonPt_PMN
Aug

9 Dioxins/furans include all pollutants with pollutant category nameioxins/Furans as 2,3,788CDD TEQser
Dioxins/Furans as 2,3,78CDD TEQsWHQ005, both of which were valid pollutant groups for reporting 2014 emissions.
Radionuclides have the2pt  dzi I y G OF 6S32NE yIFYS 2F GNI} RA2ydzOf ARS&aé¢ ¢KS
code tables in EIS.
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Dataset name

Description and Rationale for the Order of the Selected Datasets

Order

relationships such as ensuring that PMXX FIL is less than or equaPRVX
(See Section 2.2 2

Responsible Agency
Selection

S/L/T agency submitted data; multiple datasetsne for each reporting
agency. These data are selected ahead of other datasets. The only othe
situation where S/L/T agency emissions are not used is wdetain
records are tagged in the Emissions Invent8ystemEI|S (at the specific
source/pollutant level). This occurs: 1) for hierarchy purposes to allow E
nonpoint emissions to be used ahead of S/L/T agency data where state
asked for EPA data to be used in place of their data and 2) where S/L/T
agercy data were suspected outliers.

2014EPA_Cr_Augt

Hexavalent and trivalent chromium speciated from S/L/T agency reporte
chromium. The EIS augmentation function creates the dataset by applyi
multiplication factors bysource classification cod8CCto S/L/T agency

Gid2Grt¢ OKNRBYAdzY® {SS {SOlA2Y HG

2014EPA_HAPAug

HAP data computed from S/L/T agency criteria pollutant data using ratic
HAP to CAP emission factofhie emission factorssedto create the ratios
are the same emission factoas are used in creatirthe EPA estimate@.e.,
in the EPA nonpoint emission toal3his dataset is below the S/L/T agenc
data so that the S/L/T agency HAP data are used first. HAP augmentati
discussed in Section 2.2.3.

2014EPA_CMV

EPA commercial marine vesgeMV)emissions estimates. See Sectibh9.

2014EPA_Rail

9t ! f202Y20ABS 06 NBTSNNE Rissiors estindatest

See Sectiod.20.

2014EPA_NONPOIN

All nonpoint EPA estimates are included in this dataset except those list
elsewhere irthis table. Thislatasetincludes sources with and without poir
source subtraction and outputs from mast the EPA tools. This dataset al
includes biogenic emissions. Examples of sources in this dataset includ
fertilizer, most livestockindustrial and commercial/

institutional fuel combustiopresidential wood combustion, solvent
utilization, oil and gas exploration and production, ogemning,agricultural
burning, road and construction dust, and portable fuel containers.

2014EPA_NP_PM25
IClI

PM Augmentatiormool output for EPAenerated industrial and
commercial/institutional fuel combustion sources. The ICI tool used for E
estimates did not compute condensable and filterable PM emission
components.

2014EPA_NP_Mercu

Mercurydata for select source categories within the waste disposal and
Miscellaneous Noiindustrial NEGectors Se Sectiort.2. Thesedataare
carried brward from the 2011 v2 NEI.

10

2014 EPA NP_
from2011

2011 v2 NEI data from 2011 EPA nonpoint estimgétaswere not updated
for 2014: livestock waste from ducks, geese, horses, goats and sheep.

11

2014EPA_MOVES

Gasoline distribution data from the ERFOVES.

12
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Dataset name Description and Rationale for the Order of the Selected Datasets | Order
Exceptions to the hierarch¥xcluded dioxin/furan individual pollutants and groups, greenhouse gas pollutants, an
radionuclides. The EPA has not evaluated the completeness or accuracy of the S/L/T agency dioxin and furan v
radionuclides, and does not have plans to supplement these reported emissions with other data sources in orde
compile a complete estimate for dioxin and furans nor radionuclides as part of the NEI.

TheEPA deeloped all datasets listed above excepllb 1§ KS awSalLl2yairotsS ! 3Syoe { St
S/LIT agency dat&Ve used arious methods and databases to compile the EPA generated datasets, which are
further described in subsequent subsectioliae primary purpose of the EPA datasets is tB R g&@pMIE &

pollutants orsources not provided by S/L/T agencies, to resolve inconsistencies in S/L/T-egmarogd

pollutant submissions for PM (Secti@r?.4 and to speciate S/L/T agency reported total chromium into

hexavalent and trivalent fors(Section 2.2.2).

¢ KS KASNI NOKeé 2 NJ a2 Nalrfeddich HakamgpreferenRallylisédwienrauitife n
datasetscould provideemissions for the same pollutant amthissiongrocessThe dataset with the lowest

order on the list is prafrentially used over other datasets. In addition to the order of the datasets, the hierarchy
was also influenced by the EIS feature of daging (Section 2.2.6). Adgta that were tagged by EPA in any of
the datasets were not used. S/L/T agency dataentagged for two reasons: 1) S/L/Ts requested that their data
not be used, and 2) EPA found unexpected pollutants for a source. Many EPA nonpoint data were tagged,
primarily because of S/L/T feedback in the Nonpoint Survey (see Sécti@n

Special caveat on backfilling with ne8/L/T data

The hierarchal backfilling that occurs in the selection process can create unexpected artifacts to tliregresult
inventory selection. For example, if S/L/T agencies do not submit emissions for a pollutant, and emissions for
that pollutant exist in other datasets, then neBiL/T data will show up in the NEI selection for these pollutants.

If SIL/IT agencies reporero emissions, then backfilling with other datasets will not occur. There are two ways
that S/L/T agencies can prevent inappropriately backfilled emissions from being included in the NEI: 1) S/L/T
agencies can submit zeros for any pollutant they do nattfiled in (the EPA will otherwise fill in for all

pollutants that are on the nonpoint expected pollutant list), or 2) the EPA can add tags to backfill datasets that
prevent the tagged pollutants from being included in the NEI. The first option is rramghgforward and takes

care of any possible augmentation from the numerous other datasets in the selection hierarchy.

The purpose of the nonpoint survey is to increase the accuracy and transparency in how the nonpoint inventory
is built using EPA and S/L/T agency data. The nonpoint inventory includes many source categories that can
overlap with sources that can also bepogted as a point source; and because the potential for overlap varies by
source category and reporting agency, it is important that we have information about how each agency treats
inventory development for all nonpoint source types. For example, somecéggvoluntarily report gas stations

as point sources, which are sources that overlap with the nonpoint refueling emissions used by most states.
Thus, in building the EPA nonpoint inventory, the EPA needs to know wiadthas stations are reported as

point sources or only some of them (such as for certain counties), so that we know to what degree we should
include nonpoint refueling emissions in the NEI for that state or local area.
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The nonpoint survey is available only to reporting agencies and isiaeghby emissions sector, where the first
@Saky2 |jdSaiAz2y Aad 6KSGKSNI GKS &aS0iG2NI SEA&aGA Ay |y
Y2¢gSa 2y G2 (GKS ySEG aSO02NX® LT (KS |yaségSNioksa aeéSaté
using dropdown lists for agencies to choose responses. These questions include whether the data are reported
solely in the point or nonpoint inventories and whether the EPA or alternative nonpoint SCCs are used by the
S/LIT agency. The survey aldlowas the S/L/T agency to specify their preference for the NEI to include EPA
emissions rather than S/L/T emissions; this goes against the hierarchy in TgliteePefore, a response to use

EPA emissions rather than S/L/T emissions help to automateShe § NI G A2y 2F { kK[ K¢ y2Yy LR
entire survey is complete, EPA generates a couple sets of data tags:

1) EPA tags: where S/L/T agencies indicate that the sources do not exist in their area, or where all data
are reported in the point submittal. AnEPA data for these sources will be tagged out.

2) S/LIT tags: where S/L/T agencies indicate that they would prefer that the EPA data are used instead
of their nonpoint submittal. Without the tags, the EPA data will not be used where S/L/T agency
data existdecause the EPA data are lower in the selection hierarchyT(zee3-1).

To explain the nonpoint survey for the 2014 NEI cycle, the EPA provided a webinar to S/L/T agencies on the
nonpoint survey in July of 2015. This webinar is available on the available gir thenissions Inventory Training
website

Section 2.2.4 provides an overview of PM augmentation in the 2014 NEI and explains that we used a PM
Augmentation Tool. The tool creates two output tables facle data category: Additions and Overwrites. We
post-processed these output tables prior to loading the data in the EIS. In this section, we describe the post
processing issues that are specific to the nonpoint inventory.

We postprocessed these data to @vent inadvertently overriding S/L/T agency primBivko and PM. s data

(i.e., EIS pollutants PMARI and PM2:BRI). The PM Augmentation Tool computes the condensables@N)

and filterable PM components (PMHIL and PM2FIL) and reomputes primary Mioand PMswhen the sum

of the components differed by more than the slim tolerance assumed by the tool. We decided to remove all of
0KSaS a2 @dSNB N ihé&d BMsWigehvel IhelsirimisdPMtfram the components was within 0.01
tons of S/L/Tprovided primary P\ or PM s totals. This tolerance was higher than the one used by the tool, but
we wanted the NEI to reflect that the data source for the primaryvMd PMswas from the S/L/T agency and
not the EPA augmentation dataset.

We used summd components from the tool to overwrite the S/L/T agency data in the NEI selection when this
difference exceeded 0.01 tons and S/L/T agencies reported both primaiyaPMPM s, however, this was a

rare occurrence. Nationally, these overwrites resultednly a 264on increase in primar?M, s and was found
primarily for fuel combustion sources where prim#&ho greatly exceeded primafyM, s and computed
condensable and filterable components indicated that the submitted primarysfMs too low. Irsome cases,
S/LIT agencies reported all 5 PM components, but the sum of (for exampl&®Wand PM2BIL was different
from S/L/Freported PM25PRI. We recommended that the S/L/T agencies review FREASverwrite values
during the NEI review period pritw NEI release.
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https://www.epa.gov/air-emissions-inventories/air-emissions-inventory-training
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For nonpoint sources, we derived HAP augmentation ratios were derived from the emission factors used to
develop the EPA nonpoint source estimates. The EPA nonpoint HAP emission estimates are computed in EPA
nonpoly i A LINBIF RaKSSG yR RFEdGFolrasS ai22ta¢e¢d . SOFdzasS ¢S
augmentation ratios, the ratios of HAP to CAPs for augmented S/L/T agency data are the same as the HAP to
CAP ratios for the ER¥ly data.

For access by neBIS usetghe zip fileO | £ ROSARIARAuUgFactors.eip LINE GA RSa (GKS SYA&daaA?z
EPA used for augmenting point and nonpoint dedtegoriesThe nonpointHAP augmentatiofactors were

greatly improved as compared to what was used for20&1NEI, particularly fothe oil and gas sectoFor

2014 instead of national average factors, weded countyspecific factors tahe HAP augmentation, consistent

with what is in theOiland Gas TooWe made his improvemenin responsdo comments from theNational Oil

and Gas Committethat gas composition iBighlyvariable and is dependent on geographic formations at a finer
spatialgranularity tharthe oil and gadasin.

The EPA staff responsible for the nonpoint sectors use their discretion for how to augment HAP emissions and
work with the S/L/T agencies to reflect as complete and accurate set of pollutants as possibéerfany

source types. In general, if a S/L/T agency submitted a partial list of the HAPs that would be augmented for a
given categorythen we allowed the missing HAPs todapfilled with the HAP augmentatiotata. These

missing HAPs are determined ©y2 Y LJ NABX@cteill RoButadt List for Nonpoint SECsg A 1 K (1 K2a$S
S/LIT agencies submitted. Howevdrigapproach has &sk of potertially violating VOC mass balaneehereby

the sum of the VOC HAPs exceeds the VOC Tdtak, special cases occur when such problems are identified.

For example, foagricultural burnig weremoved all of the S/L/TagencyHAPs and uskonly theHAP

augmentation (computed from the S/L//Bubmitted CAPs.

We also tagged records from the HAP Augmentation dataset where they duplicated records in certain other EPA
datasets, but for which the EIS selection hierarchy would not do everything we wanted. Thusgea tbgP
augmentation values where the HAP Augmentation pollutant belonged to the same pollutant group as a
differentpollutant reported by the S/L/T agency. For example, if the HAP Augmentation dataseibshe,

and the S/L/T agency reported total xy&s, then we tagged the-wylene in the HAP Augmentation dataset. The
resultant tagging was done for the xylenBsalycyclic Aromatic Hydrocarbons (PA&tg]) cresols groups listed in

Table 34 and discussed in Section 3.1.5 in the context of a similag thsti comes up using the Toxics Release
Inventory (TRI) for point source augmentation.

For the 2014 NEI, the EPA developed emission estimates for many nonpoint sectors in collaboration with a
consortium of inventory developers from vauie state agencies regional planning organizations called the

NOnpoint Method Advisory (NOMAD) Committee. The broad NOMAD committee meets monthly to discuss the
overall progress on the various sectors for which tools and/or estimates are being developéded. More

detailed NOMAD subcommittees were established for key nonpoint source categories/sectors including, but not
limited to: oil and gas exploration and production, residential wood combustion, agricuMttaources

including agricultural pestides, fertilizer and livestock, various dust sources, solvents, industrial and
commercial/institutional fuel combustion, mercury, and gasoline distribution. These subgroups collaborate on
methodologies, emission factors, and SCCs, allowing the EPAtoN®&p (G KS G RSFIl dzZf 4¢ SYAada
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https://www.epa.gov/air-emissions-inventories/2014-national-emissions-inventory-nei-documentation

{k[ k¢ +3ISYyOASa dzaAaAy3d GKS 3INRdzZIQ& FAYLFE | LILINRBI OKSao®
2014 NEI; however, time and resource constraints limited the scope of some of the work that could be
accompished. Foexample, the mercury NOMAD team identified several source categories where methodology
and/or activity data need revision, and this collaboration will propagate into a future NEI, but for the 2014 NEI,
2011 NEI estimates are carried forward.

During the 2014 NEI inventory development cycle, S/L/T agencies, using the nonpoint survey é5e@ion

could accept the NOMAD/ERAtimates tofulfill their nonpoint emissions reporting requiremen&heEPA
encouraged S/L/T agenciesthat¢i®® i dza S GKS 9t ! Qa SadAYlIidiSa 2N G22f a
methodologies and submit further improved data.

Table4-2 andTable4-3 describe the sectors for which EPA developed emission atsiThey separately list
emissions sectors entirely comprised of data in the nonpaiet, ot point source) data category éble4-2),

such as rdadential heating, from sectors that may overlap with the point sourdedble4-3). For sectors that

overlap, some emissions will be submitted as psmirces and other emissions in the same state or county are
submitted as nonpoint, for example, fuel combustion at commercial or institutional facilities. The EPA attempted
to include all of the ERAstimated nonpoint emissions that overlap if it was detined that the category was
missing from the S/L/T agency data.

Unless a directory is specified, all methodologiesppvidedin zip files postecht
ftp://ftp.epa.gov/Emisinventory/201/oc/nonpoint/, which is thedirectory containingmost supporting data

fileslisted inTable4-2 and Table4-3. Agricultural field burning and nonpoint mercury estimates are provided in

other directories listedn Table4-2. Emissiorsourceshat usedata from formemMElsare identifiedin the

O2ftdzvYy &/ FNNASR C2N¥BI NRKéE Ay GKSasS GrofSad ¢KS {// a
ExceBfile calledSCCs EPA Plan to Estimate in 20hé sections following these tables include information on

key pollutants submitted by S/L/T agencies for each nonpoint source categbi{ aector.

Table4-2: EPAestimated emissions sources expected to be exclusively nonpoint

d?

EPAestimated emissions sourceg .
description

Name of supporting datdile or other

EIS Sector Name
reference

Carried
Forwar

Agricultureg Crops &|2014 Agricultural Tilling_v3.1 10mar201€

Agricultural Tilling

Livestock Dust p
. L Agricultureg Fertilizer|2014 Fertilizer_Application_v1.0 22apr20
Fertilizer Application o .
Application zip
Agricultureg Livestoc . .
Animal Husbandry g S 2014 Ag_Livestock v1.0 20may2016.zip
Waste
2014 Commercial_Cooking x1.2 08mar2
Commercial Cooking Commercial Cooking|—. d
.Zip
Dust from Residential, Dustc Construction
Commercial/lnstitutional and Roal ¢ 2014 Construction_Dust v3.0 18feb2016

. Dust
Construction

Dust¢ Paved Road

Paved and Unpaved Roads
Dust

2014 Road Dust v2.1 09mar2016.zip
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ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/
https://www.epa.gov/sites/production/files/2015-06/sccs_epa_plans_to_estimate_in_2014_0.xlsx
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Agricultural_Tilling_v3.1_10mar2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Agricultural_Tilling_v3.1_10mar2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Fertilizer_Application_v1.0_22apr2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Fertilizer_Application_v1.0_22apr2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Ag_Livestock_v1.0_20may2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Commercial_Cooking_x1.2_08mar2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Commercial_Cooking_x1.2_08mar2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Construction_Dust_v3.0_18feb2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Road_Dust_v2.1_09mar2016.zip

EPAestimated emissions sourceg .

description

Carried

Eorward?

EIS Sector Name

Name of supporting datdile or other
reference

Crop and range/pasturand

Firesg Agricultural

https://www.epa.gov/sites/production/files/
2015

burning Field Burning 08/documents/crop_residue burning_in_2
4.pdf
Residential Heating: bituminous . . .
andlanth:acite C(;alg dils;JiIIalte :)J” Fuel Comlz, 2014 Residential Heating nen
' ' Residentiak Other |Wood v1.2 09mar2016.zip

kerosene, natural gas, LPG
Residential Heating; Fireplaces,
woodstoves, fireplace inserts, pel Fuel Comlg, .

. . . 2014 RWC v3.0 28apr2016.zi
stoves, indoor furnaces, outdoor Residentiak Wood b P

hydronicheaters, and firelogs.

Aviation Gasoline Stage 1

Gas Stations

2014 Av_Gas Stage 1 15n0v2015.zip

Aviation Gasoline Stage 2

Gas Stations

2014 Av_Gas Stage 2 15n0v2015.zip

Mining and Quarrying

Industrial Processes
Mining

2014 Mining and Quarrying v2.3 09mar
16.zip

Portable Gas Cans: Residential g
Commercial

Miscellaneous Non
Industrial NEC

2014 Portable Fuel Containers 25n0ov20
Zip

Agricultural Pesticide Application

Solventc Consumer §
Commercial Solvent
Use

2014 Aagricultural Pesticides v2.0 18feb2
6.zip

Cutback Asphalt PavinGutback
and Emulsified

Solventc Consumer §
Commercial Solvent
Use

2014 NPt Asphalt 18nov2015 edit03302
6.zip

Open Burning, Brush, Residential
Household Waste, Land Clearing
Debris

Waste Disposal

2014 Open_Burning _v1.1 03mar2016.zip

Mercury from:

Dental Amalgam Production,
Fluorescent.amp Breakage
(Landfill emissions);luorescent
Lamp Recycling, Human and Aal
Cremation, Switches and Relays,
Working Face Landfill,

Thermometers and Thermostats

Miscellaneous Non
Industrial NEC
Waste Disposal

ftp://ftp.epa.gov/Emisinventory/2011nei/do
/epa_nonpoint_ mercury 2011v2nei may2

4.zip

G/ F NNASR C2NBI NRE
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https://www.epa.gov/sites/production/files/2015-08/documents/crop_residue_burning_in_2014.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/crop_residue_burning_in_2014.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/crop_residue_burning_in_2014.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/crop_residue_burning_in_2014.pdf
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Residential_Heating_non-Wood_v1.2_09mar2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Residential_Heating_non-Wood_v1.2_09mar2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_RWC_v3.0_28apr2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Av_Gas_Stage_1_15nov2015.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Av_Gas_Stage_2_15nov2015.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Mining_and_Quarrying_v2.3_09mar2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Mining_and_Quarrying_v2.3_09mar2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Portable_Fuel_Containers_25nov2015.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Portable_Fuel_Containers_25nov2015.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Agricultural_Pesticides_v2.0_18feb2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Agricultural_Pesticides_v2.0_18feb2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_NPt_Asphalt_18nov2015_edit03302016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_NPt_Asphalt_18nov2015_edit03302016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Open_Burning_v1.1_03mar2016.zip
ftp://ftp.epa.gov/EmisInventory/2011nei/doc/
ftp://ftp.epa.gov/EmisInventory/2011nei/doc/

Table4-3: Emissions sources with potential nonpoint and point contribution

EPAestimated emissions sourc
description

Carried
Ennaard?

EIS Sector(s) Name

Link to supporting data file

Gasoline Distributioq Stage 1:
Bulk Plants, Bulk Terminals,
Pipelines, Service Station
Unloading, Underground
Storage Tanks, Trucks in Tran:s

Bulk Gasoline Terminals
Gas Stations

Industrial Processes
Storage and Transfer

2014 Gasoline Distribution v1.0 with
PT_sibtraction 0lapr2016.zip

Industrial,
Commercial/lnstitutional Fuel
Combustion

Fuel Comlg, Industrial
Boilers, ICEsAIl Fuels
Fuel Comlz, Commercial/
Institutional ¢ All Fuels

ICl Toolvl 4.zip

Oil and Gas Production

Industrial Processeil &
Gas Production

Access2013 version:

OIL_GAS TOOL 2014 NEI PRODU
V1 5 Access2013.zip

Access2007 version:

OIL_GASTOOL 2014 NEI_PRODUCI
V1 5 Access2007.zip

Oil and Gas Exploration

Industrial Processeil &
Gas Production

OIL_GAS TOOL 2014 NEI _EXPLOR
N_V1 5.zip

Publicly Owned Treatment
Works

Waste Disposal

2014 POTW nonpoint emissions 23
r2016.zip

Solvent Utilization: Degreasing

Solvent¢ Consumer &
Commercial Solvent Use
(except Ag Pesticides an(
Asphalt Paving)
Solventg Degreasing
Solvent¢ Graphic Arts
Solventg Dry Cleaning
Solvent¢ Graphic Arts
Solvent¢ Industrial
Surface Coating & Solver
Use

Solventc Norrindustrial

SurfaceCoating

ftp://ftp.epa.qgov/Emisinventory/2014/d
oc/nonpoint/Solvent_Tool vl 5.zip

all

NNA SR C2NBI NR¢
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ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Gasoline_Distribution_v1.0_with_PT_subtraction_01apr2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_Gasoline_Distribution_v1.0_with_PT_subtraction_01apr2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/ICI Tool v1_4.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/OIL_GAS_TOOL_2014_NEI_PRODUCTION_V1_5_Access2013.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/OIL_GAS_TOOL_2014_NEI_PRODUCTION_V1_5_Access2013.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/OIL_GAS_TOOL_2014_NEI_PRODUCTION_V1_5_Access2007.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/OIL_GAS_TOOL_2014_NEI_PRODUCTION_V1_5_Access2007.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/OIL_GAS_TOOL_2014_NEI_EXPLORATION_V1_5.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/OIL_GAS_TOOL_2014_NEI_EXPLORATION_V1_5.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_POTW_nonpoint_emissions_23mar2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/2014_POTW_nonpoint_emissions_23mar2016.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/Solvent_Tool_v1_5.zip
ftp://ftp.epa.gov/EmisInventory/2014/doc/nonpoint/Solvent_Tool_v1_5.zip

This source category includes numerous nonpoint mercury sources from a variety of waste disposal and other
activities. For the 2014 v1 NEI, the EPA carried forward estimates of mercsgvéal nonpoint emissions
sources that had been newly developed for 2011. The general laboratory activities emissions, carried forward
from 2008 for the 2011 v2 NEI were erroneously dropped in the 2014 NEI selection. These emissions, 600
pounds of Hg, Mlibe included in the 2014 v2 NEI. Additional descriptions of the individual types of activities are
provided in the sourcespecific suksections belowTable4-4 provides the emissions sources and SCCs for
nonpoint mercury.

Table4-4: SCCs used foonpoint non-combustionHgemissionsourcesn the 2014 NEI

Description SCC Sector SCC Description Emissionglbs)
, : Landfills; Municipal,
Landfill working . . . :
tace 2620030001 Waste Disposal | Dumping/Crushing/Spreading of 828
New Materials (working face)

Scrap waste: Scrap and Waste Materials;

Thermostats and | 2650000000 Waste Disposal | Scrap and Wast®laterials; 243

Thermometers Total: All Processes

Shredding: Scrap and Waste Materials;

Switches and 2650000002 Waste Disposal |Scrap and Waste Materials; 4,293

Relays Shredding
Miscellaneous |Miscellaneous Area Sources;

Human Cremation| 2810060100 Non-Industrial Other Combustion; Cremation; 2,292
NEC Humans
Miscellaneous |Miscellaneous Area Sources;

Animal Cremation | 2810060200 Non-Industrial | Other Combustion; Cremation; 80.2
NEC Animals

Dental Amalgam Miscellanequs Miscellaneo.us Area Sources;

Production 285000100C Non-Industrial ~ |Health Services; Dental Alloy 804
NEC Production; Overall Process

Miscellaneous Area Sources;

Miscellaneous
Fluorescent Lamp Breakage;

Fluorescent Lamp

Breakage 286100000 :Erglndustrlal Nonrecycling Related Emissions; 803
Total
_ Miscellaneous Area Sources;
Fluorescent Lamp Mlscellanequs Fluorescent Lamp Breakage;
. 2861000010 Non-Industrial . . 0.2
Recycling NEC Recycling Related Emissions;
Total
General Laborator Miscellaneous |Miscellaneous Area Sources;
Activities 285100100 Non-Industrial | Laboratories; Bench Scale N/A
NEC Reagents; Total
TOTAL 9,343
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the mercury summary provided ifable 212. Detaileddocumentation on the methods is provided in a

Y SY 2 NI yNemmYnt $ources of Mercundocumentation 626-2014.docx LINE GA RSR Ay (KS a
documentation.

The 2011 nonpoint Hg estimates used in 2014 were developed in collaboration with an EasfemaR

Technical Advisory (ERTA@p://www.ertac.us/) workgroup set up for focus on these nonpoint emissions
sources. To use for 2014 NEI, we compiled the EPA estimates for these categories into a single dataset
(2014EPA_NP_Mercury), which was then merged with S/L/T agency data as part the NEI selection hierarchy
defined in Sectio3.1.2 TheEPA encourage8/L/T agenciesthatdid2 & dzaS 9t ! Qa SadAYlF GS
AYLINR @S dzLll2y (GKSaS aRSTlLdA G¢ wnmm YSGiK2R2f23ASa | yR
the EPA estimates in the counties where S/L/T agencies providedTddaiz4-5 lists the agencies, SCCs and

emissions that were submitted for these nonpoint mercury sources; the S/L/T emissions from these agencies
replace EPA estimates i024 NEI.

Table4-5: S/L/Treported mercury nonpoint noftombustion emissions

S/LIT
Emissiong
Region Agency S/ILIT SCC Description Sector (Ibs)

Maine Department of . M|scellanequs

1 . . State |2810060100{Human Crematiot Non-Industrial 9
Environmental Protection

NEC

Vermont Department of . M|scellanequs

1 . . | State [2810060100/Human Crematiof NortIindustrial 14
Environmental Conservatiol

NEC

New York State Departmen , .

2 |of Environmental State 2620030001 tzz:f'"work'”g Waste Disposal 25
Conservation
New York State Departmen Scrap Waste:

2 |of Environmental State 2650000000 Thermostats and |Waste Disposal 14
Conservation Thermometers
New York State Departmen Shredding:

2 |of Environmental State 2650000002 Switches and Waste Disposal 248
Conservation Relays
New York State Departmen Miscellaneous

2 of Environmental State {2810060100|Human Crematiot Non-Industrial 204
Conservation NEC
New York State Departmen Miscellaneous

2 of Environmental State {2810060200|AnimalCremation|Non-Industrial 5
Conservation NEC
New York State Departmen Dental Amalgam Miscellaneous

2 of Environmental State {2850001000 . Nortindustrial 33

. Production

Conservation NEC
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http://www.ertac.us/

SILIT

Emissiong
Region Agency S/ILIT SCC Description Sector (Ibs)
New York State Departmen Fluorescent Lam Miscellaneous
2 of Environmental State 2861000000 FNoandustrial 50
. Breakage
Conservation NEC
Miscellaneous
Maryland D t t of th Fl tL i
3 |vayandbepartmentoting o o 12861000000 O cooo " “AMANonindustrial 36
Environment Breakage
NEC
Miscellaneous
Illinois Envi tal Dental Amal i
5 nolS . nvironmenta State {2850001000 enta 'ma gam Non-Industrial 61
Protection Agency Production
NEC
Illinois Environmental General Miscellaneous
5 Protection Aqenc State |2851001000|Laboratory Non-Industrial 31
gency Activities NEC
Illinois Environmental Fluorescent Lam Miscellaneous
5 . State |2861000000 ICNorrlndustrial 41
Protection Agency Breakage
NEC
Illinois Environmental Fluorescent Lam Miscellaneous
5 . State |2861000010 ) ICNorrlndustrial 0
Protection Agency Recycling
NEC
Miscellaneous
Minnesota Pollution Control Dental Amalgam i
5 [ ut State |2850001000 Amaigam |\ orindustrial 15
Agency Production
NEC
Minnesota Pollution Control General Miscellaneous
5 Agenc State |2851001000|Laboratory Non-Industrial 9
gency Activities NEC
Miscellaneous
Minnesota Pollution Control Fluorescent Lam i
5 [ nneso uHon ~onto} iate [2861000000/ - O o o°® l Norvindustrial 14
Agency Breakage
NEC
Ohio Environmental Miscellaneous
5 . State |2810060100|Human Crematior Non-Industrial 41
Protection Agency
NEC
Washoe County Health Miscellaneous
9 District y Local {2810060100{Human Cremation Non-Industrial 72
NEC
WashoeCounty Health Miscellaneous
9 District y Local {2810060200{Animal CrematiorfNon-Industrial 53
NEC
Miscellaneous
10 |[Coeur dAlene Tribe Tribe |2810060100|Human Crematior Non-Industrial 0

NEC
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S/ILIT
Emissiong
Region Agency S/ILIT SCC Description Sector (Ibs)
Miscellaneous
10 |Coeur dAlene Tribe Tribe |2810060200|Animal CrematiorNon-Industrial 0
NEC
Idaho Department of . M|scellanequs
10 . . State |2810060100|Human Crematiof Non-Industrial 8
Environmental Quality
NEC
Idaho Department of . . Mlscellanequs
10 . . State |2810060200|Animal CrematiorNon-Industrial 0
Environmental Quality
NEC
Miscellaneous
10 |Nez Perce Tribe Tribe |2810060100|Human Crematiof Non-Industrial 0
NEC
Miscellaneous
10 |Nez Perce Tribe Tribe |2810060200|Animal CrematiorNon-Industrial 0
NEC
ShoshoneBannock Tribes 0 Miscellaneous
10 |the Fort Hall Reservatioof | Tribe |2810060100{Human CrematiofNon-Industrial 0
Idaho NEC
ShoshoneBannock Tribes 0 Miscellaneous
10 |the Fort Hall Reservation of Tribe |2810060200|Animal CrematiorNon-Industrial 0
Idaho NEC
Total 984

The EPA estimated mercury emissions for landfill working face emissions. While the amount of mercury in
products placed in landfills has tended to decrease in recent years, there is still a significant amount of mercury
in place at landfills across the country. There are three main pathways for mercury emissions at landfills: (1)
emissions from landfill gas (LFG) systems, including flare and vented systems; (2) emissions from the working
face of landfills where new wastep$aced; and (3) emissions from the closed, covered portions of landfills

[ref 1]. Emissions from LFG systems are considered point sources ariceadyancluded in the NEI as

submissions frons/L/Tagencies or from the point source dataset that gap fills these landfill emissions
(2014EPA_LF). diverg et al. (2005) [ref] found that emissions from the closed, covered portions of landfills

are negligible and are similar to background soil emission rates. Therefore, this methodology focuses on
emissions from the working face of landfills.

CKS ! ®{d 9t! Q4 [FTYRFAtIET aSiKFyS hdzi NBIFI OK t N23INI Y
States with information on the total amount of waste in place, as well as the opening and closing years of the
landfill and the county wher the landfill is located [re?]. The average number of tons of waste each landfill

receives is estimated by dividing the total waste in placeheynumber of years the landfill has been operating.
4-12
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Only landfills that were open in 2011 are included in the analysis, since the method has not yet been updated for
the 2014 inventory year.

The EPA LMOP database provides data atdhety level.

Lindberg et al. (2005) [r&], measured mercury emissions from the working face of four landfills in Florida and
determined emission factors per ton of waste placed in a landfill annually, ranging #&mdLper ton of waste.
The average of these emission factors is 2.5 mg/ton of waste, or 5.5% Iestton of waste.

The City of Durham landfill in Durham County, NC is estimated to receive approximately 144,000 tons of waste
annually.

144,000 tons of waste x 5.51 x@s Hg/ton of waste = 0.79 Ibs Hg emissions

Mercury has bee used in thermostats to switch on or off a heater or air conditioner based on the temperature
of a room. Most of the historic production of mercury thermostats came from three corporations: Honeywell,
White-Rogers, and General Electric. In 1998, thesparations formed the Thermostat Recycling Corporation
(TRC), a voluntary program that attempts to collect and recycle mercury thermostats as they come out of
service.

The 2002 EPA report estimated tha82nillion thermostats came out of sece in 1994 [reB]. A 2013 report

from a consortium of environmental groups assumes that the estimate from the 2002 report remains viable, and
it estimates that the TRC collects at most 8% of the retired thermostats each yedy. [féerefore, using this
estimate, there are approximately 2.3 million thermostats that are not recycled each year.

The nationalevel mercury emissions are apportioned to each county based on 2011 population from the U.S.
Census Burag except for 2010 population data used for the Virgin Islands.

The 2002 EPA report estimates that there are 3 grams of mercury per thermosta}. [@in et al. (2007) [ré&i
SaGAYLFGS GKFOG mops 2F YSNODIZNE Ay GO2y iNRoreiRsSOA OSasé
disposed of at a landfill or incinerator. Therefore, the amount of mercury emitted is 0.045 grams per thermostat,

or 9.9 x 16 Ibs. per thermostat.

2.3 million improperly disposed thermostats x 9.9 * [l per thermostat 228 lbs mercury emissions
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Shelby County, TN has 933,902 people, or 0.3% of the national population. The mercury emissions from
thermostats in Shelby County, TN are estimated by the following:

228 Ibs national mercury emissions x 0.3% = 0.684 Ibs mengusgiens

Mercury thermometers have all but been phased out in the United States, with the U.S. EPA and National
Institute of Standards and Technology (NIST) working to phase out mercury thermometers in indodtrial a
laboratory settings. NIST issued a notice in 2011 that it would no longer calibrate merglags

thermometers for tracking purposes. The EPA issued a rule in 2012 that provides flexibility to use alternatives to
mercury thermometers when complyingtiv certain regulations pertaining to petroleum refining, power
generation, and polychlorinated biphenyl (PCB) waste disposd][rEtirthermore thirteen states have laws

that limit the manufacture, sale, and/or distribution of merctogntaining fever thermometers [red].

Nevertheless, gien the historical prevalence of mercury thermometers, it is likely that a significant amount of
mercury remains in thermometers in homes in the United States.

5FGF FNRY (GKS b2NIKSFAd 21 aaS al yl 3 SeMestiury BodESEINOA | £ & C
and Reduction Clearinghouse (IMERC) database suggesthénatwere 713 Ibs of mercury used in
thermometers in 2007 [ref]. We assume that this value is held constant each year through 2011.

The U.S. EPA assumes that the average lifespan of a glass thermometer is 5 years, and that 5% of glass
thermometers are broken each year [1@}f'° Therefore, if 713 Ibs. of mercury are used in thermometers each
year there would be an estimated 3,228 Ibs of mercury remaining in thermometers in 2011 (accounting for the
breakage rate each year).

NEWMOA [re¥] estimates that during the period 20#D06 there were 350 Ibs of mercury from thermometers
collected in recycling programs.

Therefore, there were 2,878 Ibs (1.44 tons) of mercury avail@moleclease in 2011.

The nationalevel mercury emissions from thermometers are allocated to the county level based on 2011
population.

Cain et al. (2007) [rdd] estimates that 10% of mercury from thermometers is emitted to the air before disposal
in a landfill, and Leopold (2002) [f&festimates that 5% of thermometers are broken each year. Therefore, the
emission factor is estimated to be 10 Ibs of mercury emissions per ton of mercury in thermometers.

10The US EPA does not explain what happens to the remaining 75% of unbroken thermometers after the estiaated 5
lifespan, butitdoesdzd 3Sad GKIF G NB OOt Ay3ax adzOK | & -nrdgadzhiay accountK S NJ { (
for some of the remaining thermometers.
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1.44 tons of mercurin broken thermometers x 10 lbs emissions per ton = 14.4 Ibs of emissions

Boise County, ID has 7,028 people, or 0.0023% of the national population. The mercury emissions from broken
thermometers for Boise County are estimated by the following:

14.4 Ibs ndonal emissions x 0.0023% 0.00033 Ibs emissions

Switches and relays make up the largest potential source of mercury from products that intentionally contain
mercury. Mercury is an excellent electricahdoictor and is liquid at room temperature, making it useful in a
variety of products, including switches used to indicate motion or tilt, as the mercury will flow when the switch
is in a certain position, completing the circuit.

While mercury switches ioars were phased out as of the 2002 model year, there are still millions of cars on the
road that contain them, which are potential emissions sources when the cars are crushed and shredded during
recycling at the end of their useful lives. The shreddedemalis then sent to an arc furnace to recycle the

steel. To avoid double counting point source emissions from arc furnaces, this source category only includes an
estimate of nonpoint emissions from crushing and shredding operations.

A 2011report from the North Carolina Department of Environment and Natural Resource] pedvides
information on the estimated number of switches dahle for recovery in each state and the amount of
switches actually recovered in 2011. There were 3.4 million mei@omyaining automobile switches available
nationwide in 2011 and 664,690 switches collected for recycling, for a collection rate of. Thd&e
nationwide estimates are supported by similar data from the Quicksilver Cauc@3.[féferefore, there were
approximately 2.7 million umccycled automotive switches in 2011.

The number of unrecovered switches is apportioned to each county based on the number of car recycling
facilities (NAICS 423930) from the 2011 U.S. Census Bureau County Business Patterns.

The response to comments for the 2007 EPA Significant New Use Rule on Mercury Switches (72 FR 56903),
suggests that the weighted average amount of mercury in switches is 1.2 grams (0.0026 Ibs). A 2001 report by
Griffith et al. [refl10] shows that 60% of mercury in switches is released at the shredding operation, while 40% is
sent to arc furnaces for smelting. Therefore, the emission factor fdckes is 0.00156 Ibs. per switch.

Alabama had 80,892 unrecovered vehicle switches in 2011. Baldwin County, AL has 3 car recycling facilities,
which represents 1.53% of the facilities in the state. Therefore, that county is apportianetias as follows:

80,892 switches in AL x 1.53% = 1,238 switches in Baldwin County, AL

Emissions are estimated as follows:
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1,238 switches x 0.00156 Ibs/switch = 1.93 Ibs Hg emissions

The cremation of indivigals with mercury fillings and mercury in blood and tissues can result in mercury
emissions. Cremation is becoming increasingly popular, with 40.6% of individuals being cremated in 2010, up
from 33% in 2006, according to the Cremation Association of Martarica (CANA) [rdfl].

TheCenters for Disease Control and Prevention WONDER datetatséns information on the number of
deaths in each county in each ydar 13 different age groups through 201@f 12]. Table4-6 provides the data
that we pulled from the WONDER databashich withheld data fronsome countiesEmission factor data is
derived from the Bay Area Air QualManagement District (BAAQMP¥ef 13]. Thecountygaps were filled

using the state totals (which included the number of deaths that were withheld at the county. [€hel)
difference between the statéevel data and the sum of the reported courgvel deaths was apportioned to the
counties not included in the WONDER database based on2@girpopulation.

TheCANAdata [ref11] provides statistics on cremation rates by state as of 2010. It is assumed that the state
level cremation rate applies to all counties in the state.

Table4-6: Comparison of age groups in the CDC WONI2ERase (activitglata) and the BAAQMD

memorandum
Age Groups in % of Fillings
Age Groups in CDC  BAAQMD Avg. Material in Containing % ofMercury in
WONDER Databas¢ Memorandum | Restored Teeth (g Mercury Dental Amalgam
<1year 0.000 0.0% 45.0%
0-4 years*
1-4 years 0.160 31.6% 45.0%
5-9 years 0.720 31.6% 45.0%
5-14 years
10-14 years 0.720 31.6% 45.0%
1519 years 1.07 31.6% 45.0%

y 15-24 years 070 ° >
20-24 years 1.070 50.0% 45.0%
25-34 years 25-34 years 2.230 50.0% 45.0%
3544 years 3544 years 3.290 62.5% 45.0%
4554 years 4554 years 4.310 62.5% 45.0%
5564 years 5564 years 4.320 75.0% 45.0%
65-74 years 65-74 years 3.780 75.0% 45.0%
75-84 years 75-84 years 3.650 75.0% 45.0%
85+ years 85+ years 2.960 75.0% 45.0%

* |t is assumed that children under the age of 1 have no dental mercury.

The CDC WONDER database contains data at the county level. The CANA statistics on the cremation rate are at
the state level, but it isssumed that this rate applies to all counties in the state.
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The Bay Area Air Quality Management District (BAAQMD) issued a memorandum calculating the average

amount of dental mercury in each humanten different age groups basedonda&faNR Y (G KS / 5/ Qa bl
Health and Nutrition Examination Survey (NHANES)13]. The age groups from the BAAQMD memorandum

match well with the ge groups from the CDC WONDER databEeiel€4-6).

The emission factors wedevelopedusing the NHANES data to determine the number of individuaach

age group with 1, 2, 3, or 4 or more restored te€fhese numbers wenesed along with a published report that
estimated the average mass of material in tooth restorations used in 1, 2, 3, or 4 or more teeth to determine a
weighted average mass ofaterial in tooth restorations peindividual in each age group [r&d4].

Theapproachthen accounts for the fact that not all fillings are madehaitercury. According tdie American
Dental Assaociation [reff5] more than 75% of restorations before the 1970s used dental amalgam, which
declined to 50% by 1991. Using these numbers, it is assumed that 50% of the filled teett3foag@e group
containamalgam, 62.5% of filled teeth in the-89% age group, and 75% of filled teeth for people over 50. The
BAAQMD memorandum was used to estimate that 31.6% of filled teeth in-18ealje group contain amalgam.
The analysis also assumes that 45% of all gamatontaining fillings are mercury.

The BAAQMD memorandum states that their assumptions are conservative, and could result in an
overestimation of mercury emissions given that the analysis assumes that none of the mercury initially placed in
the teeth islost over time, despite the fact that data shows some loss of mercury from dental restorations,
though the rate of loss is dependent on many factors, including area, age, and composition of the amalgam.

In addition to the amount of mercury in teetReind [ref 16] estimates mercury emissions from blood and
tissues (but not dental amalgam) from humans at 0.000132 Ibs./cremation, assuming an avergigeat
cremation of 176 Ibs.

Estimating mercury in teeth:

There were 103 deaths in the ‘B8l age group in Autauga County, AL in 2010. The emission factor for that age
group is 1.6425 grams of mercury, or 0.0036 Ibs., per crematethhuAlabama has a cremation rate of 17.2%.
To calculate the mercury emissions from this age group, these numbers are multiplied together:

103 deaths in the 784 year age group x 17.2% cremation rate x 0.0027 Ibs. Hg/cremation
= 0.047 lbs. Hg emissiofwts the 7584 year age group in Autauga County, AL

Estimating mercury in blood and tissues:

103 deaths in the 784 year age group x 17.2% cremation rate x 0.000132 Ibs. Hg/cremation
=0.00233 Ibs. Hg emissions for the8%byear age group in Autauga @by AL

Total mercury emissions:

0.047 + 0.00233 = 0.04933 Ibs. Hg emissions

This is repeated for each age grouable4-6 in each county.
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Animal tissues contain mercury, similar to humans. A 2012 survey from the Pet Loss Professionals Alliance [ref
17] found that ®% of deceased pets are cremated, with the remaining 1% receiving burial. Therefore, mercury
from animal tissues through cremation can be a source of nonpoint mercury emissions.

The PLPA survey estimates that there were 1,840,965 pet cremsatii2012. In additiorthe Humane Society

of the United Statefref 18) estimates that there are 2,700,000 dogs and eatthanized in animal shielrs each

year. It is assumed that all of these shelter animals are cremated. Therefore, there are a total of approximately
4,540,965 animal creations each year. Note that this estimate does not double count the number of animal
cremations, because the PARtudy counts the number of cremations of petse. animals that are owned by
peopler whereas the Humane Society estimates are for animals in shelters that were not adopted.

The population of cats and dogs is approximately 52.5% cats and 48.5% dogs €Fgounmty 2014). The
average weight of a domestic cat is approximately 12.5 IbslPlefThe average weight of a dog is difficult to
determine due to large differences in breeds, but one estimate suggests it is 35 It&)][rEfherdore, the total
weight of cremated animals is approximately 53,441 tons.

The nationalevel mercury emissions from animal cremation are allocated to the county level based on 2011
human population.

Emission factors for mercury emissions from animal cremations are not available from the liteRetndl[ref

16) estimates mercury emission®in blood and tissues (but not dental amalgam) from humans at 0.0015

Ibs/ton. This emission factor appears to be the most appropriate available emission factor for animals, given that
it does not include dental amalgam. This approach assumes that petghesame exposure, adsorption rates,

and accumulation of Hg as humans, on average.

Total mercury emissions from animal cremations:
53,441 tons cremated animals x 0.0015 Ibs/ton = 80.2 Ibs mercury emissions

Walla Walla County, Washingttras 58,781 people, or 0.019% of the national population. The mercury
emissions from animal cremations in Walla Walla are estimated by the following:

80.2 Ibs national mercury emissions x 0.019% = 0.015 lbs mercury emissions

Dental amalgam is used to fill cavities in teeth, and it is composed of approximateipdsiry[ref 13]. The
useof mercuwy in dental amalgam is declining, however, due to the increased popularity of composite fillings for
teeth [ref21]. Nevertheless, there is stillamall amount of mercury emissions from dental amalgam in restored
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teeth. There are two potential sources of mercury emissions from dental amalgam: emissions from the
preparation of amalgam in dental offices and a small amount of emissions directly frimeckteeth.

¢KS FY2dzyd 2F FYFEf3FY LINBLINBR Ay RSyidlf 282)50Sa 61
which estimateshat 13.5 tons (27,000 Ibs) of mercury in dental amalgam were used in 2011.

The amount of mercury emissions from restored teeth was estimated using data from the National Institutes of
I SIf 0KQ& bl (A atgf antl CranibfadaliRésdzredi23, Which Bovides estimates of the average
number of filled teeth per person in three different age brackets3a0years, 3519 years, and 564 years. The
number of filled teeth for other ag groups was estimated using the CDC National Health and Nutrition
Examination Survey (NHANER)ble4-7 lists the average number of filled teeth pgerson by age group.

Table4-7: Average number of filled teeth per person and percentage of fillings containing mercury by age group

Age Group | Average Number of Filled Teeth Per Pers( Percentage of Fillingsddtaining Mercury
0-5 0.44 31.6
5-19 1.23 31.6
20-34 4.61 50.0
3549 7.78 62.5
50-64 9.20 75.0
65+ 6.47 75.0

According to the American Dentassociatiorfref 15 more than 75% of restorations before the 1970s used
amalgam, which declined to 50% by 1991. Using these numbers, it is assumed that 50% of the filled teeth for 20
34 age group contain amalgea 62.5% of filled teeth in the 3%9% age group, and 75% of filled teeth for people
over 50. The BAAQMD memorandum wasd to estimate that 31.6% of filled teeth in thel@ age group

contain amalgam.

The emissions from dental offipgeparations were allocated to the county level based on 2011 population.

The emissions from filled teeth were allocated to each county by multiplying the county population by the
proportion of the national population in each ageoup (from 2011 U.S. CarssBureau dataexcept 2010
vintage for Virgin Islandisthe averageumber of filled teeth per person, and the percentage of fillings
containing mercury (Table-®). The emissions were then added across age groups.

U.S. EPA¢f 24] estimates that 2% of mercury used in dental offices is emitted to the air.

Richardson et afref 25] estimateemissions from filled teeth of approximately 0.3 pg/day of mercury emissions
per filled tooth, or 2.4 x 10lbs. per year per filled tooth.

Emissions from dental offiggreparations:
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27,000 Ibs Hg x 2% = 540 Ibs emissions

Orleans Parish, LA has 360,692 people, representing 0.116% of the national population. The mercury emissions
from dental office preparations in Orleans Parish are estimated by the following:

540 Ibsnational emissions x 0.116% = 0.63 Ibs Hg mercury emissions from dental offices

Emissions from restored teeth:

Nationally, 13.28% of the population is in the 65+ age group. This age group has an average of 6.47 fillings per
person, and 75% of their fillisgcontain mercury. The emissions from restored teeth in Orleans Parish, LA are
estimated by the following:

360,692 people x 13.28% in 65+ age bracket x 6.47 fillings per person x 75% of fillings with mercury % 2.4 x 10
Ibs per year per filled tooth

=0.056 Ibs mercury in the 65+ age bracket in Orleans Parish

This is repeated for each age grouable4-7 for each county.

Fluorescent lights are a potentially significant source of mercury emissions. Although each lamp contains only a
small amount of mercury, which has been decreasing in recent years, the increased demand for fiuoresce
lamps, particularly compact fluorescents, driven partly by the phase out of many types of incandescent bulbs
from the Energy Independence and Security Act of 2007 (RIL40@ 321), could lead to increases in mercury
emissions.

The most ecent data from theAssociation ofighting and Mercury Recyclersf{26] estimatesthat an average

of 527 million mercurcontaining lamps, inctling compact fluorescent lamps (CFLs) and high impact discharge
(HID) lamps, were discarded or recycled each year from businesses and institutions and 142 million bulbs were
discarded or recycled each year from residential users, for a total of approxin@@®@ million bulbs per year

during the period 2002003.

The recycling rate for business and industrial use was 22.6% and for residential use it was 2.1% over the same
LISNA2R® ¢KS ! ®{ d 5SLI NIYSYyd 2F 9y S NG afQd7200€therea  NJ S i
were an average of 335 million CFLs sold each yeatet his suggests that CFLs make up approximately half
(50.1%) ofhe discarded or recycled bulbs. In addition, the U.S. Geological Survey (USGS) estimates that high
intensity discharge (HID) bulbs account for 4% of the merconyaining bulbs in use, which would suggest 26.7
million HID bulbs discarded or recycled egehr [ref28]. Linear fluorescent bulbs would make up the

remainder of discarded or recycled merctagntaining bulbs, (306 million bulbs; 45.9%).

Taking into account recycling, this suggests that there are approximately 547 million meootajning lamps
discarded at landfills each year.
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The nationalevel mercury emissions from fluorescent lamp breakage are allocated to eantydased on
2011 population.

Cain et. afref 29] providesthe most comprehensive materials flow analysis of mercury intentipneled in

products. Their analysis estimates that 10% of all mercury used in fluorescent light bulbs is eventually released
to the atmosphere after production and before disposal, with the majority being released during transport to
the disposal facility.

The average amount of mercury in a CFL has been studied extensively, with the amount of mercury in each CFL
commonly reported as 1.24.0 mg (2.63 mgverage,Table4-8). Linear fluorescenbulbs contain more mercury

than CFLs, with a range of 8.3 to 12 mg per bulb (10.15 averagk4-9). Data from the USGS suggests that

there is an average of 17 mg of mercury per HID bulk28gf

Table4-8: Mercury used in CFLs (mg/bulb) as determined by three different studies

Average Amount of
Study Mercury per CFL (mg)
Li and Jin [reBQ] 1.27
Katers et al. [reB1] 4.00
Singhvi et al. [re82] 2.63
Average 2.63

Table4-9: Mercury used in linear fluorescent bulbs (mg/bulb) as determined by two different studies

Average Amount of
Mercury per Linear
Study Fluorescent Bulb (mg)
Aucott et al. [ref33] 12.0
NEMA [ref34] 8.3
Average 10.2

Therefore, the emission factor for Crsuld be:
2.63 mg per CFL x 10% = 0.263 mg of emissions per CFL
The emission factor for linear bulbs would be:
10.15 mg per linear bulb x10% = 1.015 mg per linear bulb
The emission factor for HID bulbs would be:

17 mg per HID bulb x 10% = 1.7 mg per HID bu

Emissions from CFLs:
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547 million discarded bulbs x 50.1% CFLs x 0.263 mg per CFL
= 72.07 million mg mercury emissions from CFLs
Emissions from linear bulbs:
547 million discarded bulbs x 45.9% linear bulbs x 1.015 mg per bulb
= 254.8 million mg mercury emissions from linear bulbs
Emissions from HID bulbs:
547 million discarded bulbs4% HID bulbg 1.7 mg per bulb
= 37.20 million mg mercury emissions from HID bulbs
Total mercury emission from breakage of mercaontaining bulbs:
72.1 million mg + 254.8 million mg + 37.2 million mg = 364.1 million mg
=364.1 kg
= 802.7 Ibs mercury emissions

Weston County, WY was estimated to have 7,102 people in 2011, or 0.0023% of the national population. The
emissions for Weston County are estiimé as follows:

802.7 Ibs national Hg emissior®.0023% of national population = 0.018 Ib. Hg emissions

In addition to emissions of mercury from the breakage of fluorescent light bullis Z86€1000000), there are a
small amount of emissions from recycling fluorescent bulbs.

The activity data were previously described in Sedfidn9.1 Taking into account recycling rates, this suggests
that there were approximately 121 million mercucgntaining lamps recycled in 2011.

The nationalevel mercury emissions from the recycling of meretoytaining lamp are allocated to each
county based on 2011 population.

The U.S. EPA (1997) has estimated an emission factor from meantgining bulb recycling of 0.00088
mg/lamp (1.9 x 18 |b./lamp).

Emissions from recycling ofercury-containing bulbs:

121 million bulbs recycle&i1.9 x 1& Ib/lamp = 0.23 lbs mercury emissions
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Cumberland County, ME has a population of 281,674 people, or 0.091% of the national population. The
emissions from the recycling of mercwgntainingbulbs in Cumberland County, ME were estimated by the
following:

0.23 Ibs mercury emissiond).091% = 0.00021 lbs mercury emissions

Documentation for previous versions of the NEI have cited persmmaimunications with USGS staff for

estimates of the amount of mercury used in general laboratory activities. In discussions with YRiolaeof the
USG$ref 35], it was determied that because the USGS stopped conducting its survey of the end uses of
mercury in the economy in 2002 it would be impossible to state with any confidence an estimate of the amount
of mercury used in general laboratory aties in 2011. A literature search revealed no other data that could be
used to estimate mercury emissions for this source category. Therefore, the estimate from the 2008 NEI was
pulled forward for the 2011 NEI. The literature search has not been regdatehe 2014 NEI, and thus the

2008 estimates were intended to be pulled forwarded until additional data can be found. This was not done for
2014 v1 but will be corrected in 2014 v2. This category accounts for approximately 600 pounds of mercury of
EPAestimated mercury; however, as seen in Tabi Minnesota and lllinois reported 40 cumulative pounds of
mercury for this source in the 2014v1 NEI. These emissions, plus the EPA estimates for the remaining states will
be included in 2014 v2.

Agencyreported emissions for all necombustion nonpoint mercury sources were summarizetlable4-5in
Sectiord.2.1 Eight states, 1 local and 3 tribal agencies reported one or more of these nonpoint mercury sources
for 2014 NEL.
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4.3.1 Sector @scription

The SCCs that are in this sector for the 2014 NEI are providedbied-10. The SCC level 1 description is
GaraoOSttlyS2dza ! NBF {2dz2NOSa¢ F2NJ I ff enfissignsifiom ¢ KS 9t !
agricultural tilling $CC 28010008), highlighted in the table; the methodology is described in Seetigra
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Table4-10: SCCs used the 2014NEI for the Agridture ¢ Crops & Livestock Dustctor

SCC SCC Level 2 SCC Level 3 SCC Level 4
2801000000 | Agriculture Production Crops | Agriculture- Crops Total
2801000003 | Agriculture Production Crops | Agriculture- Crops Tilling
2801000005 | Agriculture Production Crops | Agriculture- Crops Harvesting
2801000007 | Agriculture Production Crops | Agriculture- Crops Loading
2801000008 | Agriculture Production Crops | Agriculture- Crops Transport
2801600000 | Agriculture Production Crops | Country Grain Elevato| Total

The agricultural crops and livestock dust sector includes data from S/L/T agency submitted data and the default
EPA generated emissions. The agencies list&dlhe4-11 submitted emissions for this sector; agencies not

listed used EPA estimates for the entire sector. Some agencies submitted emissions for the entire sector (100%),
while others sibmitted only a portion of the sector (totals less than 100%).

Table4-11: Percentage of total PMkgricultural Tillinggmissions submitted by reporting agency

Region| Agency S/LIT | PMyo | PMzs
1 New Hampshir®epartment of Environmental Services State | 100| 100
2 New Jersey Department of Environment Protection State | 100| 100
3 Maryland Department of the Environment State | 100| 100
4 Georgia Department of Natural Resources State 2 0
4 Metro Public Health oNashville/Davidson County Local| 100
5 lllinois Environmental Protection Agency State | 100| 100
7 lowa Department of Natural Resources State | 100| 100
7 Sac and Fox Nation of Missouri in Kansas and Nebraska Reservg Tribe | 100| 100
8 Assiniboine an@&ioux Tribes of the Fort Peck Indian Reservation | Tribe | 100| 100
8 Utah Division of Air Quality State 4 3
9 California Air Resources Board State 86 83
10 | Coeur @lene Tribe Tribe | 100| 100
10 Idaho Department of Environmental Quality State | 100| 100
10 Kootenai Tribe of Idaho Tribe | 100| 100
10 Nez Perce Tribe Tribe | 100| 100
10 ShoshoneBannock Tribes of the Fort Hall Reservation of Idaho Tribe | 100| 100
10 | Washington State Department of Ecology State | 100| 100

Fugitive dust emissions from agricultural tilling (SCC=2801000003) include the airborne soil particulate emissions
produced during the preparation of agricultural lands for plantiggitive dust emissions froagriculural
tilling were estimated foPM10-PRIPML10-FIL, PM25°RI, and PM2BIL. Since there is mondensable PM (PM
CON)emissions for this categori?M10-PRI emissions are equalPd110-FIL emissions and PMERI emissions
are equal to PM25-1L.
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Particulate emissions fromgricultural tillingwere computedby multiplying a crogspecific emissiasifactor by
an activity factoy as described below

Thecountylevel emission factorfor agricultural tilling (in Ibs per acraje specific to the crop type and tilling
method and werecalculated using the following equatigref 1, ref2]:

EF = 4.8 x k &« Reroptilling type
where:

k = dimensionless particle size multipli&Muwo = 0.21;PM5= 0.042),
s= silt content of surface soil (%8nd
p = number of passes or tillings in a yéara given crop and tilling method

TheU.S. Department of Agriculture (USDA) and the National Cooperative Soil Survesittetm@ent of

surface soil as the percentage of particles (mass basis) of diametdlesthan50 micrometers (im) found in

the surfacesoil** Thesoil sample dataised to estimate countjevel, average silt content valuase from the
National Cooperative Soil Survey Micro@ficces®Soil Characterization Databaef 3]. This database

contains the most commonly requested data from the National Cooperative Soil Survey Laboratories including
data from the Kellogg Soil Survey Leiory and cooperating universities.

The EPApplied specific selection criteria to the database to ensure that all samples are comparable and
relevant to this analysis. The selection criteria included selecting only samples taken inside the United States
with a preparation code of S and a horizon top of zero centimeters or a master horizon of A or O. A preparation
code of S signifies that the sample is thedxied whole soil passing through arg&h sieve and a horizon top of

zero or master horizon of & O ensures that the sample is taken at the surface.

In some cases, the sample metadata did not indicate a county, but included latitude and longitude coordinates.
In these cases, the state and county information were reverse geocoded from the coeslarat added to the
sample entry in the database.

After gapfilling the missing state and county information, the average silt content for a county was calculated
by summing the total silt content of all the samples in the county and dividing by the mwhbamples in the
county. For counties without samples, the average silt content was calculated by summing the total silt content
of soil samples in neighboring counties and dividing by the number of samples in the neighboring counties. If
neighboring canties also lacked sample data, then the county was assigned the average silt value of soil
samples within the state.

Table4-12 shows the number of passes or tillings in a year for each crop for conservationadtgeand
conventional uséref 4]. Mulch till and ridge ti tillage systems are classified as conservation use, while 0 to 15
percent residue and 15 to 30 percent residue tillage systems are classified as conventional use.

Uph2 (8 GKFG GKA&E A& RAFTFSNBY(G GKFy GKS | &of{ & 9y GXmBsy YSy il f

basis) of diameter smaller than 75 micrometers.
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Table4-12: Number of asses otillings ger year

Crop

Conservation
Use

No-Till

Conventional
Use

Barley

Beans

Canola

Corn

Cotton

Cover

Fallow

Fallseeded/Winter Wheat

Forage

Hay

Oats

Peanuts

Peas

PermanentPasture

Potatoes

Rice

Rye

Sorghum

Soybeans

Spring Wheat

Sugarbeets

Sugarcane

Sunflowers

Tobacco
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The basis of agricultural tilling emission estimatghe number of acres of crops tilled in each county by crop

type and tillage type. Td@sedatawere estimated based on datiiom the USDA012 Census of Agriculture

[ref 5]. The USDA Census of Agriculture reports acres harvested for a given crop at the county level, but does not
provide tilling data for each crop type at the county level. To calculate acres harvested per tilling type for each
crop, thebreakdown of tilling types (conservation, 4, and conventional) at the countfevel was applied to

the acresharvested for each crop type at the county level. The codmgl tilling type data for 2012 was

provided by the USDA upon request [6&f

Several counties had data for acres harvested by crop type from the USDA Census of Agriculture, but did not
have acres for each tilling type. Rbese counties, we used the state percentages of conservatioti|lnand
conventional tilling as a surrogate for county data.




The USDA Census of Agriculture redacts some cdevgy data to avoid disclosing data for individual farms.
Missing countylevel data for acres harvested by crop type and tilling type were calculated using the difference

between the state and national level reported data and the sum of the col@évigl data by state.

Tilling data for permanent pasture followed a different methodology. Conventional tilling data were available for
the state of Utah [ref7]. A ratio of the conventional tilling acres to the total acres of permanent pasture for Utah
was developed (0.0023) and applied to the total acreage data for permanent pasture fr&#@1BeCensus of
Agricultureto determine the number of conventionalléld permanent pasture acres by county in other states. It

is assumed that the remainder of the permanent pasture acres is not tilled, so the remaining distribution of

permanent pasture acres was distributed to no till acres and conservation tilling aeredeft as zero.

A summary of nationdevel acres tilled in 2012 for each tilling type are presentetiaible4-13.

Table4-13: Acres tilled by tillage type, in 2012

Tillage ystem  |National (millions of) &restilled in 2012
No-Till 658.07

Conservation 162.19

Conventional 273.16

Total 1,093.42

The following equatiornvas used to determine the emissions from agricultural tilling2f@t?2 [refl, ref2]. The
county-level activity dataarethe acres of land tilleor a given crop and tilling typ& he equation is adjusted to
estimatePMip and PM s emissionaising the following parameters: a particle sizeltiplier, the silt content of

the surface soil, the number of tillings per ydar a given crop and tilling type, and the acres of land tilled for a

given crop and tilling type

9 E X k{ X %Gx Qrop,tilling type>< a:rop,tilling type

where: E=PM10-FIL or PM25&-IL emissions

c=constant 4.8 Ibs/acrgpass

k =dimensionless particle size multipligtVh=0.21;PM,s=0.042)

s=percent silt content of surface soil, defined as the mass fra@idnh LJ- NI A Of S &

diameter found insurfacesoil

p =number of passes or tillings in a year
a=acres of land tilled (activity data)

No controls were accounted for in the emission estimations.

avylr ft SN

The 2008 emission estimates were based on data fronCihieservatiormechnology Information Cent@rd
National Crop Residue Management Suijvel8]. This survey was discontinued in 2008; therefone@14the
agricultural tilling emissions were created by applying growth factoithe 2008 agricultural tilling dataset.

Thesegrowth factorswere derived from statelevel USDA statistics on various crop types.
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The 2014 agricultural tillingmissions were estimateaising dateon harvested acres and tillage typbtained
from the] { 5 2@ 2&ACensus of Agriculturehis includediataon cover crop, fallow, and permanent pasture
that were previously estimated using a tojwn allocation approach based on farm numbers

Sinceinsufficient data existto calculate emissions for the counties in Puerto Rico andJtise Virgin Islands,
emissionsare based ortwo proxy counties in Florid&roward CountyFIPS state caily code = 1201 1fpr

Puerto Rico an®lonroe CountyFIPS 22087 for the U.S.Virgin Islands. Thietal emissionsn tonsfor these

two Floridacountiesare divided Ly their respective populations creating a tons per capita emission fdetor.
eachPueto RicoandU.S. Virgin Islancbunty, the tons per capit@mission factois multiplied by the county

L}2 Lddzt F A2y OFNRY (GKS alyYS @SIFINIla GKS Ay@Syiz2NEQa
the throughput (activity data) unitrad the emissions denominator urdated 9! / | ¢ @

Metals for this sector were submitted by only one agency. The emissions were estimated using ratios of metals
to PMps. While these ratios were very smalimbers; the resulting calculations gave very large amounts of
metals. For example, the stagibmitted emissions of Hg from agricultural tilling (for the one agency) was

nearly 10 percent of the national mercury inventory. Because these data were ritsttdedor other states and
because the resulting high emissions seemed extremely suspect, we did not include theuttaited metals

in the NEI.

For the 2014 NEI v2, review from a couple of agencies will lead to changes in methodology for thisveector,
no-till passes will be increased and an expected drop in PM emissions will result. This update will be applied to
all counties.

1. The Role of Agricultural Practices in Fugitive Dust Emis3ighsCscino, Jr., et al., California Air
Resources Board, Sacramento, CA, June 1981.

2. Memorandum from Chatten Cowherd of Midwest Research Institute, to Bill Kuykendal of the U.S.
Environmental Protection Agency, Emission Factor and Inventory Group, and W.Rd Babad.
Pechan & Associates, Inc., September 1996.

3. U.S. Department of Agriculture, National Cooperative Soil Survey, NCSS Microsoft Access Soil
Characterization Database, availabléntip://ncsslabdatamart.sc.egov.usda.goyAccessed September
2015.

4. Agricultural Activities Influencing Fine Particulate Matter Emissmodard, Kenneth R., Midwest
Research Institute, March 1996.

5. 2012 Census of Agricultutgnited States Department of Agricultur@yailable at
http://www.agcensus.usda.gov/Publications/201@hd throughQuickstats 2.0,
http://quickstats.nass.usda.goyAccessed Septemb&015.

6. Email from Christy Meyer, U.S. Department of Agriculture, National Agricultural Statistics Service to
Marissa Hoer, Abt Associates, September 2015.

7. Email from Greg Mortensen, Utah Department of Environmental Quality to Jonathan Dorn, Abt
Associates2014 UtahDeptAg_DNR_Tilling_Stats.xlIsx, February 2016.
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8. National Crop Residue Management Suné@ynservation Technology Information Center, 2008
http://www.ctic.purdue.edu/CRM/, Accessed September 2015.

Fertilizerin this categoryefers toany nitrogenbased compound, or mixture containing such a compound, that

is applied to land to improve plant fithesehe SCCs that compose this sector in 2014 NEI are providiablan

4140 ¢ KS {// tS@St M RSAONARLIIAZ2Y A aestimatddediSdnd areyos 2 dza
SCC 2801700099 and discussed in Sedtw

Table4-14: Souce categories for agtittural Fertilizer Application

SCC

SCC Level 2

SCC Level 3

SCC Level 4

2801700001

Agriculture Production Crops

Fertilizer Application

Anhydrous Ammonia

2801700002

Agriculture Production Crops

Fertilizer Application

Agqueous Ammonia

2801700003

Agriculture Production Crops

Fertilizer Application

Nitrogen Solutions

2801700004

Agriculture Production Crops

Fertilizer Application

Urea

2801700005

Agriculture Production Crops

Fertilizer Application

Ammonium Nitrate

2801700006

AgricultureProduction- Crops

Fertilizer Application

Ammonium Sulfate

2801700007

Agriculture Production Crops

Fertilizer Application

Ammonium Thiosulfate

2801700010

Agriculture Production Crops

Fertilizer Application

N-P-K (multigrade nutrient fertilizers)

2801700011

Agriculture Production Crops

Fertilizer Application

Calcium Ammonium Nitrate

2801700012

Agriculture Production Crops

Fertilizer Application

Potassium Nitrate

2801700013

Agriculture Production Crops

Fertilizer Application

DiammoniumPhosphate

2801700014

Agriculture Production Crops

Fertilizer Application

Monoammonium Phosphate

2801700015

Agriculture Production Crops

Fertilizer Application

Liquid Ammonium Polyphosphate

2801700099

Agriculture Production Crops

FertilizerApplication

Miscellaneous Fertilizers

The agricultural fertilizer application sector includes data from the S/L/T agencies and the defag#riePated
agricultural fertilizer emissions. The agencies listefiahle4-15 submitted emissions for this sector; agencies
not listed used EPA estimates for the entire sector. Some agencies submitted emissioesciatird sector
(totals of 100%), while others submitted only a portion of the sector (totals less than 100%).

Table4-15: Percentage of totaflertilizer application NH emissions submitted by reporting agency

Region| Agency S/L/T | Ammonia
4 Georgia Department of Natural Resources State 58
5 lllinois Environmental Protection Agency State 100
7 Sac and Fox Nation of Missouri in Kansas and Nebraska Reservg Tribe 100
9 California Air Resources Board State 68
10 Coeur @lene Tribe Tribe 100
10 Kootenai Tribe of Idaho Tribe 100
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Region| Agency S/L/T | Ammonia
10 Nez Perce Tribe Tribe 100
10 ShoshoneBannock Tribes of the Fort Hall Reservation of Idaho Tribe 100

The approach to calculating emissidra@m this sector in 2014 is a completely new methodology. For 2014, the
bidirectional version of CMAQ (v5.0.2) [fgfand the Fertilizer Emissions Scenario TooCltAQ FEST(v1.2)

[ref 2] were used to estimate ammonidlkt) emissions from agriculturabils. These estimates were then
loaded into EIS for use in the 2014 NEle approach t@stimate 2014 fertilizeemissiongonsistsof these

steps:

f RUnFEST | YR /a!v Y2RSft ¢ ANHkexchahde topdBddde yean2014 nitdaté 6 A R A
(NG) Ammonium (NHf, including Urea), and organic (manure) nitrogen (N) fertilizer usage
estimates, and gaseous ammom&k emission estimates respectively
9 Calculate countyevel emission factors for 2011 as the ratio of bidirectional CMUkXertilizer
emissons to FEST total N fertilizer application.
1 Run FEST to produce year 2014 NONH* (including Urea), and organic (manure) nitrogen
fertilizer usage estimates.
1 Multiply countylevel 2014 FEST total fertilizer estimates by the 2011 emission factorsstimate
2014NH; emissions.
 Assignthe201MHSYA daAizya G2 2yS {// Y280xa09 0SSt | yS2dza

FEST reads land use data from the Biogenic Emissions Landuse Dataset (BELD) version 4, meteorological
variables from the WeathdResearch and Forecasting (WRE .1 model[ref 3], and nitrogen deposition data
from a previous or historical average CMAQ simulafitre. Enviromental Policy Integrated Climate (EPIC)
modeing system [refl] providesinformation regarding fertilizetiming, composition, application method dn
amount

The FEST and CMAQ model runs used to create emission factors were run for 2011 because one input to those
runs is other sources of Nldmissions from no#fertilizer sources. Since the other 2014 emissions were not
available prior to our needtgenerate these emissions, we used the next best available inventory year to

perform this step. Thus, this approach includes an assumption that theqerty emission rates from 2011 are
applicable in 2014. Since these emission rates depend on manpleariacluding crop types and

meteorological variables, this assumption may not be appropriate. Now that 2014 v1 NEI emissions are available
to be input to CMAQ, the FEETemission rates could be regenerated based on 2014 inputs only to further

refine thefertilizer estimates.

FEST Y2 RSt 2dziLizia | NB NapCcEadiapr ONyp { KSBIIIG DR 200ES &
62014 _Fertilizer_Application_v1.0_22apr201&zipl @1 Af 6t S F GY
ftp://ftp.epa.qgov/Emisinventory/2014/doc/nonpoint/

Figure4-1 provides a comprehensive flowchart if the complete EPICFEST wC G 0 A RsystemY 2 RSt A y 3
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Figure4-1: & . A Podlefing &ystem usetb compute 2014 &rtilizer Applicationemissions

The Fertilizer Emission Scenario Tool for CMAQ
(FEST-C)
res T T T T T T T T T T T | Crops BELD4
I (NLCD/MODIS,
| I Trees, Crops)
| | Environmental |
| | Policy Integrated :
| | Climate (EPIC) Meteorology
| “ Java-based I WRF
| Fertilizer Tool I
| v Interface I
ial Allocator | N
| | Spatia Doocsiti CMAQ
position
I Tools IR Bidirectional
| I_, NH, Flux
I | Fertilizer N | modeling
| |
The system works for: I Non-Fertilizer
* Any domains covering the CONUS, NEI Emission
southern Canada and northern Mexico. Agri. Ecosystem Inventories
* Four WRF projections (longitude/latitude, Assessment
Lambert conformal conic, Universal polar | (vield, soil erosion, water
stereographic, and Mercator). quantity/quality)

The following activity parameters were input into the EPIC model:

1 Grid cellmeteorological variables from WRF (Sksble4-16)

1 Initial soil profiles/soil selection

1 Presence of 21 major crops: irrigated and rain fed hay, alfalfa, grass, barley, beans, grain corn,
silage corn, cotton, oats, peanuts, potatoes, rice, rye, grain sorghum, silage sorghum, soybeans,
spring wheat, winter wheat, canola, and other crops (etdute, tomatoes, etc.)

9 Fertilizer sales to establish the type/composition of nutrients applied

1 Management scenarios for the 10 USDA production regibigsife4-2) [ref 5]
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Figure4-2: USDA farm production regions used in FESImulations

L

Southérn
Plains

We usa the WRF meteorological model to provide grid cell meteorological parameters for 2014 using a national
12-km rectangular grig¢overing the continental U.S. The meteorological parametefabie4-16 were used as
EPIC model inputs.

Table4-16: Environmental ariables needed for an EPIC simulation

EPIC input variable Variable Source
DailyTotal Radiation (MJ ) WRF
Daily Maximum zZn Temperature (C) WRF
Daily minimum 2m temperature (C) WRF
Daily Total Precipitation (mm) WRF
Daily Average Relative Humidity (unitless) | WRF
Daily Average Xh Wind Speed (m’s) WRF

Daily Total WeDeposition Oxidized N (g/ha)| CMAQ
Daily Total Wet Deposition Reduced N (g/hg CMAQ
Daily Total Dry Deposition Oxidized N (g/ha) CMAQ
Daily Total Dry Deposition Reduced N (g/ha] CMAQ
Daily Total Wet Deposition Organic N (g/ha)] CMAQ

Initial soil nutrient and pH conditions in EPIC are based on the 1992 USDA Soil Conservation Service-§CSC) Soils
survey. The EPIC model then is run for 25 years using current fertilization and agricultural cropping techniques to
estimate soil nutrient cotent and pH for the 2014 EPIC/WRF/CMAQ simulation.

The presence of crops in each model grid cell was determined through the use of USDA Census of Agriculture
data(2012)and USGS National Land Cover a€d1) These two data sources were used to congotite

fraction of agricultural land in a model grid cell and the mix of crops grown on that land.
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Fertilizer sales data and thergonth period in which they were sold were extracted from the 2006 Association
of American Plant Food Control Officials (AABFEAPFCO data are used to identify the composition (e.g. urea,
nitrate, organic) of the fertilizer used, and the amount applied is estimated using the modeled crop demand.
These data are useful in making a reasonable assignment of what kind of fetilseng applied to which

crops.

Management activity data refers to data used to estimate representative crop management schemes. We used
the USDA Agricultural Resource Management Survey (ARMS) to provide management activity data. These data
cover 10 USDproduction regions and provide management schemes for irrigated and rain fed hay, alfalfa,
grass, barley, beans, grain corn, silage corn, cotton, oats, peanuts, potatoes, rice, rye, grain sorghum, silage
sorghum, soybeans, spring wheat, winter wheat, canahd other crops (e.g. lettuce, tomatoes, etc.).

The emission factors were derived from the 2011 FE®Ttputs. Total fertilizer emission factors for each
month and county were computed by taking the ratio of total fertilixg# emissons(short tons) to total
nitrogen fertilizer application (short tons).

12 km by 12 km griddedH; emissions were mapped into a county shape file polygon if the grid level centroid
falls within the bounds of the countevel polygon. With additional timend resources, spatial allocator
technique could be refined to allow for more accurate codletyel estimates.

Countylevel fertilizer emission@NH) for 2014 are computed as:

(2011 Fertilizer Emissions/2011 Total N Fertilizer) * 2014 Total N Fertilizer

With this modeling system, it would be difficult to perform a sample calculation; this is not something that could
be demonstrated in a spreadsheet. These emissions are computed via the full chemical transport model, as
illustrated in Figured4-3.
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Figure4-3: Simplified FEST system flow of operations in estimating rhissions
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4.43.4 Compaison to 2011 Methodology
¢KS Hnamn FSNIAEATSNI SadAayYlrasSa NS o6FaSR 2y || ySg ao
the EPIC modeling system. The 2011 v2 NEI fertilizer estimates are based on the Carnegie Mellon (CMU)

Ammonia Model v.3.6ln short, the methodologies are completely different. Documentation of the
methodology for the 2011 EPA dataset as well as the celewgl data and maps are located in the zip file at:

ftp:// ftp.epa.gov/Emisinventory/2011nei/doaf_fertilizer application _2011.zip

For 2014, a comparison of the 2011 EPA data, 2014 EPA data, and 2011 NEI selecd®wéllti&) maps for
GK2aS RFGFasSaa | NP4t Ferdizet ApRlicakioh vI.K Bapt201BEXiph A& S fd 6t S+

ftp://ftp.epa.gov/Emisinventory/2014/doc/nonpoint/

Emissiormaps for the 2011 v2 NEI and these 2014 estimates are provided bekiguire4-4 and Figure4-5,
NB&LISOGABSt & &missigns lamiRdrtilizer22017 bidii W6 201dbidéxlsxd EOSt g2NJ 6221 L
the previously mentioned 2014 zip file, includes the comparison of these 2014 elewetgmissions (column

bo G2 wnmm oy2d Hamm b9LO SaidAYFriSa 602ftdzyy |10 dzaAy
countyf SHSEt (2 GKS G@o0ARAE | LIIINRIFOK FT2NJHnmm FNB Fftaz |
O0ORD2011_NEI2011_EIS2011 FertildeB bycounty _ompare WREADMKIs¥ ©
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Figure4-4: NEI 2011 Fertilizer Application emissions
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1. Community Multiscale Air Quality (CMAQ v5.1) model, availablgtat://www.cmascenter.org/
2. Fertilizer Emission Scenario Tool for CMAQ (B System, available at:
https://www.cmascenter.org/festc/

3. Weather Research Forecast (WRF) model, availabltat!/www.wrf -model.org/index.php
4. Environmental Policy Integrated CliedEPIC) model, available for download at:
http://epicapex.tamu.edu/

5. Cooter, E.J., Bash, J.0., Benson V., Rih; Linking agricultural management and-girality models
for regional to nationakcale nitrogerdeposition assessments, Biogeosciences, 9, 40&%, 2012. Also
available athttp://www.biogeosciences.net/9/4023/2012/

The emissions from this tgory are primarily frondomesticated animals intentionally reared for the
production of food, fiber, or other goods or for the use of their lalddrelivestock included in the ERA

estimated emissions include beef cattle, dairy cattle, ducks, geeses,duases, poultry, sheep, and swine. A

few S/L/T agencies reported data from a few other categories in this sector such as domestic and wild animal

waste, though these emissions are small compared to the livestock listed ablog#e&lomestic and wild anirha
waste emissions are not included for every state and not estimated by the EPA.

Table4-17 shows the nonpoint SCCs covered by the EPA estimates and by the S/L/T agencies that submitted

RFiGlF® ¢KS {// tS@St WX o FYR n RSAONRLIIAZ2Ya | NB
{2dz2NDSa¢ F2NI L&t {//ao
Table4-17: Nonpoint SCCs with 20NElemissions in the Livestock Wastecsor
SCC Description EPA| State | Tribe
2805001100 Agriculture Production I-_|vestock; Beef cattle finishing operations on X X
feedlots (drylots); Confinement
2805001200 Agriculture Production Livestock.; Beef cattle finishing operations on X X
feedlots (drylots); Manure handling and storage
2805001300 Agriculture Production Livgsto.ck; Beef cattle finishing operations on X X
feedlots (drylots); Landpplication of manure
Agriculture Production Livestock; Beef cattle production composite; N
2805002000 ~9"'!"! HETOR LIVESTOEK, product POSI&ER x| x | x
Elsewhere Classified
2805003100 Agriculture Productlgn Livestock; Beef cattle finishing operations on X X
pasture/range; Confinement
2805007100 Agriculture Production Livestock; Pogltry productionlayers with dry X X X
manure management systems; Confinement
2805007300 Agriculture Production Livestock; Poult_ry productioriayers with dry " X
manure management systems; Laagplication of manure
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SCC Description EPA| State | Tribe

2805008100 Agriculture Production Livestock; Pogltry productionlayers with wet X X
manure management systems; Confinement

2805008200 Agriculture Production Livestock; Poultry proQuctlodayers with wet X X
manuremanagement systems; Manure handling and storage

2805008300 Agriculture Production Livestock; Poultry prod.uctioriayers with wet X X
manure management systems; Land application of manure

2805009100 Agrigulture Production Livestock; Poultrproduction- broilers; X X X
Confinement

2805009200 Agrlcglture Production Livestock; Poultry productiorbroilers; Manure X X
handling and storage

2805009300 Agn(.:ultl.Jre Production Livestock; Poultry productiorbroilers; Land X X
application ofmanure
Agricul P ioALi k; Poul [ keys;

2805010100 grlgu ture Production Livestock; Poultry productiorturkeys; X X
Confinement

2805010200 Agricglture Production Livestock; Poultry productiorturkeys; Manure X X
handling and storage

2805010300 Agric.:ultl.Jre Production Livestock; Poultry productiorturkeys; Land X X
application of manure

2805018000 Agrlcgl.ture Production Livestock; Dairy cattle composite; Not Elsewhg X X X
Classified

2805019100 Agriculture Production Livestock; Dairy cattleflush dairy;Confinement X X

2805019200 Agricglture Production Livestock; Dairy cattleflush dairy; Manure X X
handling and storage

2805019300 Agrlc-:uItL.Jre Production Livestock; Dairy cattleflush dairy; Land X X
application of manure

2805020002 Agriculture Production Livestock; Cattle and Calves Waste Emissions X X
Beef Cows

2805021100 Agrlgulture Production Livestock; Dairy cattlescrape dairy; X X
Confinement

2805021200 Agrlcglture Production Livestock; Dairy cattlescrape dairyManure X X
handling and storage

2805021300 Agrlc.:uItL.Jre Production Livestock; Dairy cattlescrape dairy; Land X X
application of manure

2805022100 Agrigulture Production Livestock; Dairy cattledeep pit dairy; X X
Confinement

2805022200 Agrlcglture Production Livestock; Dairy cattledeep pit dairy; Manure " X
handling and storage

2805022300 Agri(.:uItL.Jre Production Livestock; Dairy cattledeep pit dairy; Land " X
application of manure

2805023100 Agriculture Production Livestock; Dairy cattledrylot/pasture dairy; X X

Confinement
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SCC

Description

EPA

State

Tribe

2805023200

Agriculture Production Livestock; Dairy cattledrylot/pasture dairy;
Manure handling and storage

2805023300

Agriculture Production Livestock; Dairy cattledrylot/pasture dairy;
Land application of manure

2805025000

Agriculture Production Livestock; Swine production composite; Not
Elsewhere Classified (see alse(#8039,-047,-053)

2805030000

Agriculture Production Livestock; Poultry Wastémissions; Not
Elsewhere Classified (see alse(#8007,-008,-009)

2805030007

Agriculture Production Livestock; Poultry Waste Emissions; Ducks

2805030008

Agriculture Production Livestock; Poultry Waste Emissions; Geese

2805035000

Agriculture Production Livestock; Horses and Ponies Waste Emissior
Not Elsewhere Classified

2805039100

Agriculture Production Livestock; Swine producticroperations with
lagoons (unspecified animal age); Confinement

2805039200

Agriculture Production Livestock; Swine producticroperations with
lagoons (unspecified animal age); Manure handling and storage

2805039300

Agriculture Production Livestock; Swine producticroperations with
lagoons (unspecified animal ageand application of manure

2805040000

Agriculture Production Livestock; Sheep and Lambs Waste Emission
Total

2805045000

Agriculture Production Livestock; Goats Waste Emissions; Not
Elsewhere Classified

2805047100

AgricultureProduction- Livestock; Swine productiordeep-pit house
operations (unspecified animal age); Confinement

2805047300

Agriculture Production Livestock; Swine productiordeep-pit house
operations (unspecified animal age); Land applicatiomafure

2805053100

Agriculture Production Livestock; Swine producticroutdoor
operations (unspecified animal age); Confinement

2806010000

Domestic Animals Waste Emissions; Cats; Total

2806015000

Domestic Animals Waste Emissions; Dagsal

2807020001

Wild Animals Waste Emissions; Bears; Black Bears

2807020002

Wild Animals Waste Emissions; Bears; Grizzly Bears

2807025000

Wild Animals Waste Emissions; Elk; Total

2807030000

Wild Animals Waste Emissions; Deer; Total

XX X[ X[ X| X| X
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Table4-18: PointSCCs with 2014 NEI emissionth@Livestock Waste sectqrreported only by States

SCC SCC Level Three SCC Level Four CA | CO | Wi
30202001 | Beef Cattle Feedlots Feedlots: General X X X
30202020 | Dairy Cattle Enteric, Confineme.nt, Manure Handling X

Storage, Land Application
30202070 | Silage pile AFO Storage and Handling X
30202080 | Silage TMRAFO Storage and Handling X
30202101 | Eggs and Poultry Productio| Manure Handling: Dry X X

The agencies listed ifable4-19 submitted emissions for this sector; agencies not listed used EPA estimates for
the entire sector. Some agencies submitted emissions for the entire sector (100%), while others submitted only
a portion of the sector (totals less than 100%).

Table4-19: Percentage of total Livesto®t emissions submitted by reporting agency

Region| Agency S/ILIT Ammonia
1 Maine Department of EnvironmentBRIrotection State 34
2 New Jersey Department of Environment Protection State 82
4 Georgia Department of Natural Resources State 77
5 lllinois Environmental Protection Agency State 99
6 United Keetoowah Band of Cherokee Indians in Oklahoma Tribe 100
7 Sac and Fox Nation of Missouri in Kansas and Nebraska Reserva  Tribe 100
8 Utah Division of Air Quality State 22
9 California Air Resources Board State 40
10 Coeur d'Alene Tribe Tribe 100
10 Idaho Department of Environmental Quality State 100
10 Kootenai Tribe of Idaho Tribe 100
10 Nez Perce Tribe Tribe 100
10 ShoshoneBannock Tribes of the Fort Hall Reservation of Idaho Tribe 100

In the 2014 NEthe EPA has updated the methodology for ammogiaissions from the housing/grazing,
storage and application of manure from beef cattle, dairy cattle, swine, broiler chicken, and layer chicken

production assigned to the SCCs listedable4-20d ¢ K S
Sources; Agriculture Productiefi A @S a G2 O ¢

t SGSEt ™
(/a0
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Table4-20: EPAestimated livestock emissic®CCs

FYR H

SCC SCC Level 3 Description SCC Level 4 Descriptiorn

2805002000 Beef cattle production composite Not Elsewhere Classifie

2805007100 Poultry production layers wit'h dry manure Confinement
management systems; Confinement

2805009100 Poultryproduction- broilers; Confinement Confinement

2805018000 Dairy cattle composite Not Elsewhere Classifie

2805025000 Swine production composite Not Elsewhere Classifie
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The approach to estimate 2014 livestddks emissiondrom these animalsonsists of these general steps:

1 Estimate 2014 countievel animal populations using 2012 and 2Q18DA agricultural census data.

1 Use a modetieveloped by CMU [reff, ref2, ref3, ref4] to produce dailyresolved, climatdevel
(location and practice specific with respect to meterology and animal typ&igered-6) emission
factors for a rticular distribution of management practices for each county and animal type, as
expressed as emissions/animal.

1 Multiply the countyanimal populatios by the daily emission factdor each county and animal type to
estimate emissions per dagum dailyemissions across the entire ydar each county and SG&
produce annual emissiorier use in the NEI

Cows, swine and chickens account for 95% of nationakeNtissions from livestock waste in 2014. However,

there are also emissions from other animals such as horses, turkeys, goats, etc. Due to resource constraints at
EPA, 2014 emissions were not updated for several animal types and are assumed to be the 2atde a

emissions, except in cases where S/L/T agencies provided updated 2014 emissions for these sources.-These EPA
estimated emissions, carried forward from the 2011 NEl]iated inTable4-21. The SCC level 1 and 2
RSAONALIIAZ2Yad Aad aaAridaoOStflyS2-dz2a gSHER O ZdzNRA T IANK O

Table4-21: EPAestimated sources carried fward from 2011

SCC SCC Level 3 Description SCC Level 4 Descriptio
2805030007 Poultry Waste Emissions Ducks
2805030008 Poultry Waste Emissions Geese

2805035000 Horses and Ponies Waste Emissi( Not Elsewhere Classifie
2805040000 Sheep and Lambs Wadienissions| Total
2805045000 Goats Waste Emissions Not Elsewhere Classifie

Animal populations for cows, swine and chickens were taken from the 2012 USDA-lemehgnimal census.

For Virginia, the county S@St OSyadza RIGF Ay OfdzZRSa FyAYlFf MLz ki
county-level inventory is only completed once every 5 years, so 2014 population was estimated by adjusting

SI OK O2dzyieé Qa |Ldohddaich tiiestatg pogukationihkdchafded since 2012 (because state

level data is collected every year).

Counties that had zero animals of a particular type were listed as such. There are some counties for which no
population data are available from D&, which indicates that there was only one farm of a particular animal
type in that county. In these counties, animal populations were estimated based on the state total animal
population not allocated to an individual county divided by the number of tesrin that state with no data.

This is demonstrated in equation 1 below.

ol | g B b & oo B ONmAPEN 6 a BhEE T nénoadonet
QLT OE AENEd 0 4 0 0Bt e w0l TR 6 £ 6 Q0 P

CMU developed a new model to estimate daily ammonia emission factors for cows, swine and chickens. The
model estimates emissions from a typical farm, using a particular set of practices, for a pasetuar
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meteorological conditions [ref$-3]. The model estimates the madalance of nitrogen through the farm
system, accounting for nitrogen lost to the atmospharel infiltrated into the soil.

The model inputs and outputs are showrHigure4-6.

Figure4-6: Process to produce location and practice specific daily emission factors

Meteorology:
Daily Avg T
e
Farm Emission Model a particular
- FEM location and set
Animal Type: . of practices
Housing Practice
Storage Practice
Application Practice

The calculation procedure to translate the output for a particular farm/farm configuration is shokigune4-7.
The US distribution of managemeniagtices is based on reports from the NAHMS (National Animal Health

Monitoring Study) [refi ¢ ref 16]:

Management Practice| Referencés)
Swine 5,15,16
Dairy 6,7
Beef 10
Poultry 4,9 14
Layers 12,13
Feedlots 8,11

Figure4-7: Composite emission factors for a specific day, location, and animal type

Daily EFy .| x f1,k~\
Composite

Daily EFzjxa  x |f2k——Ipaiy eF,, ,

e

Countylevel emissions for a particular animal type for a particular day were calculated as shown in Equation 2.

Da”y EFn,j,k,a X fn,k’

0Q -
&M Qg | ———— .00 LVENOUGO QEE
% Qe 6€ 0 8 o L * ¢
The total emissions in any given dagre then be calculated by adding up all the emissions in each county for all
animal types. This is shown in Equation 3.
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Total annal emissions for each location veecalculated by summing the daily emissions over the entire year;
this is described in Equation 4

OCa Qi i Qe i Oa Qi | QeEtAd—F . . T
w QIE O0E O W

The calculation that was completed fastal annual emissions (for all animal types and all locafigs shown in
Equation 5

S O X 0] S # X 0)
Od Qi | Q¢ &+ Oa Qi i Qetsrt—. , v
w OEo0W

Allocation of Populations to 2014 State Inventory

From the 202 Census of Agriculturieef 17], the total number ohogs in Arkansas 109,316 In the 2014state
census [refl8], the number of hogs had increased to 115,000. The change between 2012 and 2014 is calculated
as

Change between 2014 and 2012 Arkansas hog populat{ah5,000 /109,316¥ 1.052

From the2012 Census of Agriculture, the total numberhafigs in Boone County, Arkansas was Biée 2014
population was estimated based on the statewide change in population between 2012 and 2014, multiplied by
the 2012 county hog population.

Hog population in 2D4=66 * 1.052 = 69

Allocation of Undisclosed Data

From the 202 Census of Agriculture, the total national number of beef cattlarimonais 911,334 The total
number of beef cattle disclosed at the coudéyel is778,378

Total number of beef cattlandisclosed at the countlevel =911,334¢ 778,378=132,956

From the 222 Census of Agriculture, the total number of farm@\nizonanot disclosing beef cattle numbers is
2 (Yuma and Mohave countie3herefore, the beef cattle undisclosed at the coutevel is allocated equally
between these two counties.

Total number of beef cattlen Yuma county 132,956 / 2 = 66,478
Calculation of Emissions

The Daily EF for each state is calculated based on the statewide housing, storage and applicatios,practice
combined with temperature, wind speed and precipitation information. For example, in Arizona beef farms,
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emissions were 0.012 kg of Ammonia per head on 1/1/2014, but due to weather changes that EF increased to
0.016 kg/head on 1/2/2014. To estimate Apa County, Arizona daily emissions, multiply the daily emissions
factor with the 2014 beef population.

1/1/2014 Ammonia Emissions in Apache County = 32,682 head * 0.012 kg/head = 401.2 kg

This calculation is repeated for every day with the different dznfyssions factor to estimate total ammonia
emissions for the county.

Comparison t@011methodology

The NEI 2011v2 EPA methodology was mostly based on the CMU Ammonia Model v. 3.6 which attributed
monthly emissions as a function of temperature to calculate ammonia emissions with deuatyanimal
populations and emission factors. The EPA did modifyesointhe emission factors from the original model for
the 2011 NEI. Additional documentation for the 2011 inventory can be found at:
https://www.epa.gov/sites/production/files/201510/documents/nei2011v2 tsd 14aug2015.pdf

In contrast, the 2014 emissions inventory for dairy and beef cattle, hogs and poultry are based on the daily
emission factors for a regionally specific distribution of manure management practices. 2014 emissions for all
other animals are unchanged from 2D methodology.
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4.6 Nonpoint Gasoline Distribution

This section includes discussion of all nonpoint sources in three EIS sectors: Bulk GasoiliradsT &as

Stations, and Industrial ProcessgStorage and Transfer. Many of the sources in these sectors include sources
reported to the point inventory as well; therefore, the EPA nonpoint survey is useful to avoid etmbigéng
S/L/Treported point emissions with ERAstimated nonpoint emissions.

4.6.1 Description of sources

This section is broken into two categories: those sources related to Stage 1 gasoline distribution, and those
related to aviation gasoline.
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Stage Igasoline distribution is covered by the 2014 NEI in both the point and nonpoint data categories. In

general terms, Stage 1 gasoline distribution is the emissions associated with gasoline handling excluding
emissions from refueling activities. Stage 1 gasgadlistribution includes the following gasoliseecific emission

sources: 1) bulk terminals; 2) pipeline facilities; 3) bulk plants; 4) tank trucks; and 5) service stations (which can

be further subdivided into Filling and Breathing & Emptying). Emis$iom Stage 1 gasoline distribution occur

Fa 3Faz2ftAyS @FLRNAR FNBE NBfSFASR Ayid2 0GKS | G4Y2aLKSNS
available control technology (MACT) standards for gasoline distribution.

Emissions from gasoline digtition at bulk terminals and bulk plants take place when gasoline is loaded into a
storage tank or tank truck, from working losses (for fixed roof tanks), and from working losses and roof seals (for
floating roof tanks). Working losses consist of bothaltineng and emptying losses. Breathing losses are the
expulsion of vapor from a tank vapor space that has expanded or contracted because of daily changes in
temperature and barometric pressure; these emissions occur in the absence of any liquid levelioitaege

tank. Emptying losses occur when the air that is drawn into the tank during liquid removal saturates with
hydrocarbon vapor and expands, thus exceeding the fixed capacity of the vapor space and overflowing through
the pressure vacuum valve.

Emissios from tank trucks in transit occur when gasoline vapor evaporates from (1) loaded tank trucks during
transportation of gasoline from bulk terminals/plants to service stations, and (2) empty tank trucks returning

from service stations to bulk terminalséits.Pipeline emissions result from the valves and pumps found at

pipeline pumping stations and from the valves, pumps, and storage tanks at pipeline breakout stations. Stage 1
gasoline distribution emissions also occur when gasoline vapors are disfiagestorage tanks during

unloading of gasoline from tank trucks at service stations (Gasoline Service Station Unloading) and from gasoline
vapors evaporating from service station storage tanks and from the lines going to the pumps (Underground
Storage Tak Breathing and Emptying).

Aviation gasolingsl Y2 G KSNJ LIASOS 2F GUKS DIFaz2ftAyS S5AAGNARAOGdzGA2Y
a il A 2tfedodhavidtion fukl Zhat contains lead as a knock comporent for small reciprocating, pisten

engine crafts in civil aviation. Commercial and military aviation rarely use this fisioAwa®lineis shipped

to airports and is filled into bulk terminals, and then into tanker trucks. These processes falthmdefinition

of stage 1, displacement vapors during the transfer of gasoline from tank trucks to storage tanks, and vice versa.
¢tKSaS LINPOSaasSa INB adzoa2SO00G G2 9t! Q& YIFEAYdzY @At
distribution. Stage 2on the other hand, involves the transfer of fuel from the tanker trucks into general aviation
aircraft.

Sources in the EIS sectors for Bulk Gasoline Terminals, Gas Stations, and Industrial RrStassgsand

Transfer do not focus sdieon gasoline; however, for the purposes of developing the NEI, these SCCs are the
only ones that EPA estimates in these sectors. EPA does not develop calculation tools that estimate emissions
from transfer of naphtha, distillate oil, inorganic chemicétxosene, residual oil, or crude oil. Therefore, sector
level emissions for these three EIS sectors will include sources not related to gasoline distribution, some from
the point inventory.
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Table4-22 shows all norAviation Gasoline SCCs in the nonpoint data category for EIS sectors Bulk Gasoline
Terminals, Gas Stations, and Industrial Proces&tsrage and Transfer. For Stage 1 Gasoline Distribution, the
nonpoint SCs covered by the EPA estimates are also ndtable4-23 shows, for Aviation Gasoline, the
nonpoint SCCs covered by the EPA estimates and by the S/L/T agencsebthited data. The SCC level 2, 3

FYR n {// RS&ZONARLIIA2ya INB lfaz2 LINRPJARSR® ¢KS
both tables.
Table4-22: NonpointBulk Gasoline Terminalsa&Stations, and Storage and Tran§&Cs with 2@UNEI
emissions
SCC Description Sctor EPA| State | Local| Tribe
Petroleum and Petroleum Product Industrial Processes
2501000150 Storage; All Storage Types: Breathing X
. Storage and Transfe
Loss; Jet Naphtha
Petroleum and Petroleum Product Bulk Gasoline
2501050120 Storage; Bulk Terminals: All Evaporativg . X X X
: Terminals
Losses; Gasoline
Petroleum and Petroleum Product Bulk Gasoline
2501055120 Storage; Bulk Plants: All Evaporative . X X X
. Terminals
Losses; Gasoline
Petroleum and Petroleum Product
2501060050 Storage; Gasoline Service Stations; Stal Gas Stations X
1: Total
Petroleum and Petroleum Product
2501060051] Storage; Gasoline Service Stations; Stal Gas Stations X X X
1: Submerged Filling
Petroleum and Petroleum Product
2501060052 Storage; Gasoline Service Stations; Stal Gas Stations X X X
1: Splash Filling
Petroleum and Petroleum Product
2501060053 Storage; Gasoline Service Stations; Stal Gas Stations X X X X
1: Balanced Submerged Filling
Petroleum and Petroleum Product
Storage; Gasoline Service Stations; .
2501060201 Underground Tank: Breathing and Gas Stations X X X X
Emptying
Petroleum and Petroleum Product
2501070053 Storage; Diesel Service Stations; Stage| Gas Stations X X
Balanced Submergédsilling
Petroleum and Petroleum Product
Storage; Diesel Service Stations; .
2501070201 Underground Tank: Breathing and Gas Stations X
Emptying
Petroleum and Petroleum Product Industrial Processes
2501995120 Storage; All Storage Types: Working Lo X
. Storage and Transfe
Gasoline
Petroleum and Petroleum Product Industrial Processes
2501995180 Storage; All Storage Types: Working Lo X

Kerosene

Storage and Transfe
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SCC Description Sector EPA| State | Local| Tribe
Petroleum and Petroleum Product Industrial Processes
2505000120 Transport;All Transport Types; Gasoling Storage and Transfe X
Petroleum and Petroleum Product Industrial Processes
2505010000 Transport; Rail Tank Car; Total: All X
Storage and Transfe
Products
Petroleum and PetroleurRroduct Industrial Processes
2505020000 Transport; Marine Vessel; Total: All X
Storage and Transfe
Products
Petroleum and Petroleum Product Industrial Processes
2505020030 Transport; Marine Vessel; Crude Oil Storage and Transfe X
Petroleumand Petroleum Product Industrial Processes
2505020060 Transport; Marine Vessel; Residual Oil | Storage and Transfe X
Petroleum and Petroleum Product Industrial Processes
2505020090 Transport; Marine Vessel; Distillate Oil | Storage and Transfe X
Petroleum and Petroleum Product Industrial Processes
2505020120 Transport; Marine Vessel; Gasoline Storage and Transfe X
Petroleum and Petroleum Product Industrial Processes
2505020150 Transport; Marine Vessel; Jet Naphtha | Storage and Transfe X
Petroleum and Petroleum Product Industrial Processes
2505020180 Transport; Marine Vessel; Kerosene Storage and Transfe X
Petroleum and Petroleum Product Industrial Processes
2505020900 Transport; Marine Vessel; Tank Cleanin Storage and Transfe X
Petroleum and Petroleum Product Industrial Processes
2505030120 Transport; Truck; Gasoline Storage and Transfe X X X X
2505040120 Petroleum ar_1d Eetroleum Product Industrial Processes X X
Transport; Pipeline; Gasoline Storage and Transfe
Organic Chemical Storage; All Storage | Industrial Processes
2510000000 Types: Breathing Loss; Total: All Produq Storage and Transfe X
Inorganic Chemical Storage; IndustrialProcesses
2520010000 Commercial/Industrial: Breathing Loss; X
. Storage and Transfe
Total: All Products
Inorganic Chemical Transport; All Industrial Processes
2525000000 Transport Types; Total: All Products Storage and Transfe X
Table4-23: NonpointAviationGasoline Distribution SCCs with 2014 NEI emissions
SCC Description Sector EPA| State | Local| Tribe
2501080050 P_etroleum qno_l Petroleum Product Storage; Gas Stations| X X
Airports: Aviation Gasoline; Stage 1: Total
2501080100 P_etroleum gnq Petroleum ProduStorage; Gas Stations| X X
Airports: Aviation Gasoline; Stage 2: Total
Petroleum and Petroleum Product Storage; _
2501080201} Airports: Aviation Gasoline; Underground Tank| Gas Stations X
Breathing and Emptying
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The agencies listed ifable4-24 sulmitted emissions for this sector; agencies not listed used EPA estimates for
the entire sector. Some agencies submitted emissions for the entire sector (100%), while others submitted only

a portion of the sector (totals less than 100%).

Table4-24: Percentage of Gasoline Distribution VOC emissions submitted by reporting agency

Region| Agency Sector VOC
1 Maine Department of EnvironmentB&lrotection Gas Stations 27
1 Massachusetts Department of Environmental Protection| Bulk Gasoline Terminals 100
1 Massachusetts Department of Environmental Protection| Gas Stations 85
1 Massachusetts Department of Environmental Protection IndustrialProcesses Storage 15
and Transfer

1 New Hampshire Department of Environmental Services | Gas Stations 55

1 New Hampshire Department of Environmental Services Industrial ProcessesStorage 100
and Transfer

2 New Jersey Department of Environméhbtection Gas Stations 100

2 New Jersey Department of Environment Protection Industrial ProcessesStorage 100
and Transfer

2 New York State Department of Environmental Conserval Bulk Gasoline Terminals 100

2 New York State Department Bhvironmental Conservatiof Gas Stations 100

2 New York State Department of Environmental Conservai Industrial ProcessesStorage 100
and Transfer

3 Maryland Department of the Environment Gas Stations 100

3 Maryland Department of the Environment Industrial ProcessesStorage 100
and Transfer

3 Virginia Department of Environmental Quality Gas Stations 95

3 Virginia Department of Environmental Quality Industrial ProcessesStorage 51
and Transfer

4 Knox County Department of Air Qualidanagement Bulk Gasoline Terminals 100

4 Knox County Department of Air Quality Management Gas Stations 100

. ) Industrial ProcessesStorage

4 Knox County Department of Air Quality Management and Transfer 2

4 Metro Public Health of Nashville/Davids@aunty Gas Stations 13

4 Metro Public Health of Nashville/Davidson County Industrial ProcessesStorage 49
and Transfer

5 lllinois Environmental Protection Agency Gas Stations 100

5 lllinois Environmental Protection Agency Industrial ProcessesStorage 31
and Transfer

5 Michigan Department of Environmental Quality Bulk Gasoline Terminals 100

5 Michigan Department of Environmental Quality Gas Stations 100

5 Michigan Department of Environmental Quality Industrial ProcessesStorage 11
and Transfer

6 Texas Commission on Environmental Quality Bulk Gasoline Terminals 100

7 lowa Department of Natural Resources Gas Stations 71

8 Utah Division of Air Quality Bulk Gasoline Terminals 19

8 Utah Division of Air Quality Gas Stations 100
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Region| Agency Sector VOC
L : . Industrial ProcessesStorage
8 UtahDivision of Air Quality and Transfer 13
9 California Air Resources Board Bulk Gasoline Terminals 25
9 California Air Resources Board Gas Stations 100
9 California Air Resources Board Industrial ProcessesStorage 91
andTransfer
9 Clark County Department of Air Quality and Environmen Bulk Gasoline Terminals 49
Management
9 Morongo_Band of Cahunla Mission Indians of the Morong Gas Stations 100
Reservation, California
9 Washoe County Health District Gas Stations 100
9 Washoe County Health District Industrial ProcessesStorage 100
and Transfer
10 | Alaska Department of Environmental Conservation Bulk Gasoline Terminals 51
10 Coeur dalene Tribe Gas Stations 100
10 | Coeur @lene Tribe Industrial ProcessesStorage 100
and Transfer
10 | Idaho Department of Environmental Quality Gas Stations 68
10 Idaho Department of Environmental Quality Industrial ProcessesStorage 100
and Transfer
10 Kootenai Tribe of Idaho Gas Stations 100
10 Kootenai Tribe of Idaho Industrial ProcessesStorage 100
and Transfer
10 Nez Perce Tribe Gas Stations 100
10 Nez Perce Tribe Industrial ProcessesStorage 100
and Transfer
10 ShoshoneBannock Tribes of the Fort Hall Reservation of Gas Stations 100
Idaho
ShoshoneBannocKTribes of the Fort Hall Reservation of | Industrial ProcessesStorage
10 100
Idaho and Transfer

The detailed calculation approach usedthg EPA to estimate emission from stage | gasotifgribution can be

found onthe FTP sitefif://ftp.epa.gov/Emisinventory/2014/doc/nonpointin the file

GHnAamMn YDl &2t AYSY5AadNROdzi A2y 3D m thshyry thaiERAtoke gtagdzb G NI OG A 2
gasoline emissions into six basic parts: 1) bulk terminals; 2) pipeline facilities; 3) bulk plants; 4) tank trucks; and

5) service stations (which can be further subdivided into Filling and Breathing & Emptying).

For bulk terminals and pghine facilities, there are no activilyased VOC emission factors, so estimates from

1998 developed in support of the Gasoline DistribufidACT standard [ref] are scaled up to 2014, based on a
ratio of the national volume of wholesale gasoline supplied. This information comes from the Petroleum Supply
Annual, provided by the Energy Information Administration Rlef
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For bulk plants, the activity information comes from the national volume of gasoline passing through bulk plants
in 2014, which is assumed to be nine percent of total gasoline consumption. The gasoline dimsalista was
obtained from the9 v S N.H &
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gasoline throughput for tank trucks was computed by multiplying the colewgl gasoline consumption
estimates by a factor of 1.09, to account for gasoline that is transported more than once in a given area (for
example, transported from bulk termint bulk plant and then from bulk plant to servistation [ref3].

Underground storage tank breathing and emptying, as well as filling operations, depend on muyié&cated
information that takes into account vapor pressures, average temperatures, and molecular weights, and relies
on theMOtor Vehicle Emission Simulator (MOVieEsome of the inputs for thesequations [ref4].

f

az

Point source subtraction removes the activity and emissions associated with point source contributions to the
total activity. For example, emissions from transfer stations are included in the S/L/T agency submissions for

those transfer stations with largenough emissions to trigger point source reporting (see Section 1.5). The EPA
performed the point source subtraction of S/L/T agency point inventory emissions and uploaded the results to

the 2014EPA_NONPOINT dataset. The crosswalk for point to nonpaicésadlat EPA used is included in the

Access database in the zipped file noted in SectiérBabove.

The results of the nonpoint survey showdtht many states submit several SCCs for gasoline distribution in the
point sector of their inventories. All of the EPA nonpoint data were therefore tagged for theseS&ZIOT
combinations, shown ifiable4-25, to avoid double counting emissions.

Table4-25: S/L/Ts and SCCs where EPA Gasoline Stage 1 Distribution estimates were tagged out

2501060051, 553, and 201 (gas
service stations stage 1)

Tag Reason SCC S/L/T agencis
2501050120 (bulk gas terminals) | Chattanooga, CO, IL, KY, ME, Maricopa Coun
MS, NE, OR, Washoeiw@ty, WY
2501055120 (bulk plants) Chattanooga, CO, IL, KY, ME, Maricopa Coun
Al in Point MD, MS, NE, NH, OR, RI, Washoenty, WY

CO

2505030120 (truck) CA, NE
2505040120 (pipeline) NE
2501050120 (bulk gas terminals) | NJ
2501055120 (bulk plants) AK, NJ

Do not have this

2501060052 (splash filling)

Chattanooga, Knokounty, OH, UT, VA

type of source

2501060053 (balanced submerged

Chattanooga, OH

2505030120 (truck)

Washoe Gunty

2505040120 (pipeline)

CO, DE, MD, RI, Washamufity

Use different SCCg

2501055120 (bulk plants)

CA

Thedetailed calculation approach used by EPA to estimate emission from stage | gasoline distribution can be
found onthe FTIP sité&p:/ftp.epa.gov/Emisinventory/2014/doc/nonpoinin the files
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2014 Av_Gas_Stage 1_15n0ov201%.zipl 30R4 Av_Gas_Stage 2_15nov201%bAje amount ofviation
gasoline consumed by each state in 2013 was obtained from the Energy Information Administration (EIA) State
Energy Data System (SEP&)5]. This information was used to calculate coulgyel emissions estimates for

one criteria pollutant and ten HAPs. More information on the assumptions (e.g., number of bullpeesses)

and details on emission factors can be found inzlpefiledocumentation.

Only a handful of states submitted to these SCCs for Aviation Gasoline. These states were lllinois, Maryland,
Maine, Michigan, Bw Jersey and Utah. A few states indicated in the Nonpoint Survey that the EPA should
supplement their submissions with EPA data, with the reasoning that they do not have this type of source. These
S/L/Ts were New York, Chattanooga, Tennessee and KnogyCbennessee. In addition, California and

Colorado indicated that all of their emissions for aviation gasoline are covered in the point source category of
their submissions, so no EPA estimates were included in 2014 v1 for these states.

1. U.S. Environmental Protection Agency, "Gasoline Distribution Industry (SBgekijround Information
for Promulgated Standards," E2A3/R94002b, Office of Air Quality Planning and Standards,
November 1994,

2. US.Department®® Yy SNH&>X 9y SNHE LYF2NNIGAZ2Y ! RYAYAAGNI GA
SAA0GNROdzGAZ2Y 2F [/ NHzRS h A f Pdtrofem Subply RiniaB204¥, Volui R dzO
retrieved fromhttp://www.eia.gov/petroleum/supply/annual/volumel/released September 2015.

3. Cavalier, Julia, MACTEC, Inc., personal communication, "RE: Percentage of Gasoline Transported Twice
By Truck," with Stephen Shedd, U.S. Environmental Protection Agenceg, @ffiir Quality Planning and
Standards, Emission Standards Division, July 6, 2004.

4. ' d{ ® 9YPBANBYYSYydlf t NRGS Gdiongofgadolié&oprGimed itech coartty+ 9 {
by market share of RVP (fuel formulation) by month for calendar yeat2@1 / 2 dzy G @ DI f f 2y & H
created February 2016.

5. Energy Information Administratioistate Energy Data System (SEDS):-P883 (Complete)

Consumption in Physical Units. U.S. Department of Energy. Washington, D.C. Jly&iGthe at
http://www.eia.gov/state/seds/sedsdata-complete.cfm?sid=US

Oy NS

Commercial cooking refers to the cooking of meat, including steak, hamburgemypatk, and seafood, and

french fries on five different cooking devicesaindriven (conveyorized) charbroilers, underfired charbroilers,

deepfat fryers,flat griddlesand clamshell griddleS.able 4-26 lists the SCCs in the commercial cooking sector;

9t! SadAYlFdiSa Syraaarazya F2NI Lttt {//a Ay GKAa aSOd2N
C22R YR YAYRNBR t NRRdzOG&AY {L/ wné¢ F2NIILEE {//aod

Table 4-26: Source Classification Codes used in@GbmmercialCooking sector
SCC SCC Description, level 3 SCC Descriptions, level 4
2302002100 Commercial CookingCharbroiling Conveyorized Charbroiling
2302002200] Commercial CookingCharbroiling Underfired Charbroiling
2302003000, Commercial CookingFrying Deep Fat Fying
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SCC SCC Description, level 3 SCC Descriptions, level 4
2302003100] Commercial CookingFrying Flat Griddle Frying
2302003200, Commercial CookingFrying Clamshell Griddle Frying

The agencies listed ifable4-27 submitted emissions for this sector; agencies not listed used EPA estimates for
the entire sector. Some agencies sutied emissions for the entire sector (100%), while others submitted only
a portion of the sector (totals less than 100%).

Table4-27: Percentage o€ommercial Cookinghks andVOC emissiansubmitted by repding agency

Region| Agency PM.s | VOC
2 New Jersey Department of Environment Protection 100| 100
2 New York State Department of Environmental Conservation 100| 100
3 Delaware Department of Natural Resources and Environmental Conty 19| 22
3 MarylandDepartment of the Environment 100| 100
4 Knox County Department of Air Quality Management 100| 100
5 lllinois Environmental Protection Agency 100| 100
6 Texas Commission on Environmental Quality 100| 100
9 California Air Resources Board 18| 91
9 WashoeCounty Health District 100| 100
10 | Coeur @lene Tribe 100| 100
10 Idaho Department of Environmental Quality 100| 100
10 Kootenai Tribe of Idaho 100| 100
10 Nez Perce Tribe 100| 100
10 | ShoshoneBannock Tribes of the Fort Hall Reservation of Idaho 100| 100

Theapproach forestimatng emissions from commercial cookimg2014 consists of three general steps, as
follows:

1 Determine countylevel activity, i.e., the number of restaurants in each county in 2014;

91 Determine the fraction of restaurants with commercial cooking equipment, the average number of units
of each type of equipment per restaurant, and the average amount of food cooked on each type of
equipment; and

1 Apply emission factors to each type of folmd each type of commercial cooking equipment.

More information on the estimation methods can be found in the documentation for commercial cooking,
Sy i A 2014SGomraercial_Cooking_v1.2_08mar2016.zip2y G KS FdLJ aAGS
ftp://ftp.epa.gov/Emisinventory/2014/doc/nonpoint/

Data on the number of restaurants in each county are available fronutBe Census Bureau County Business
Patternsdatabase [refl], whichreports the number ofestaurants (categorized by NAICS cadeach couny.
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In general, our approach for the 2014 NEI was to grow the detailed activity data from the 2002 NEIlwand so
will provide more information about the 2002 NEI approach here.

The 2002 NEI is the most recent inventory for which we estimated emissions from commercial cooking using
restaurantlevel data rather than population data. The 2002 approach used the DdiBeadstreet industry
database, which contains more specific information on the type of restaurant in each county. The approach for
the 2002 NEI identifies five specific categories of restaurants that are likely to have the equipment that matches
the sour@ categories for commercial cooking emissions, including: ethnic food restaurants, fast food
restaurants, family restaurants, seafood restaurants, and steak & barbecue restaurants. Because Dun and
Bradstreet data for 2014 were not readily available, thenber of restaurants in each county was estimated

using a twestep process. First the number of restaurants in 2002 was estimated using the following equation:

o -
YO'XY  GY5EVEOV05 0 00 @
where:
RESPoo2 = the total number of restaurants in countyn 2002
Emn2002 =  the emissions of pollutam from foodm cooked on source categojyn countyiin 2002,
as reported in the National Emissions Inventory
FRAC = the fraction of restatants in those categories that have equipment in soyrce
UNITS = the average number of units of source categpiry each restaurant
FOOL = the average amount of foooh cooked on source categojy
ERnn = the emission factor for pollutam from food m cooked on source categoyy

Next, a growth factor based on the change in the number of restaurants in each county between 2002 and 2013
was generated using data from theS. Census Bureau County BusinedeiPatdatabase for NAICS code

722511 FultService Restaurantand NAICS code 722513n(itedService RestaurantdNote that 2013 was the

most recent data year available at the time of analysis and so was used to estimate 2014[xefldgg-or

example, if the number of restaurants in a particular county increased from 100 to 125 between 2002 and 2013,
the growth factor would be 1.25; in some cases, the nunddeestaurants decreased, and the growth factor

was less than 1. This growth factor was multiplied by the number of restaurants in each county in 2002, as
shown in equation 2, to estimate the number of restaurants in 2014:

YOY'Y YOY 00 (2)

where Gk is the growth factor for county,

Emission factors for each type of food on each type of commercial cooking equipBigrt¢ame from a
technical memorandum developed by E.H. Pechan and Associat@s [Féfs information remains the most
complete catalog of emission factors for commercial cooking; a recent review of the literature on emissions
from cooking revaled no new studies with a similar breadth of pollutants analyzed]téfhe PM emission
factors from E.H. Pechan and Associates only contain primary PM. Tistoenféstors for filterable PM were
derived by applying ratios to primary PWable4-28). The condensable particulate matter condensable PM
emission factors were derived by subtractifBI10-FIL fromPMyo-PRI. A complete list of emission factors is
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provided in the documentatiorof Commercial Cooking, entitled
62014 _Commercial_Cooking_v1.2_08mar201é.zip2y (G KS F4LJ aAGS
ftp://ftp.epa.gov/Emisinventory/2014/doc/nonpoint/

Table4-28: Ratio of filterable particulate matter to primary particulate matfer PMy.sand PMoby SCC

Cooking Device SCC PM25FIL/ PM25PRI | PM10-FIL /PM10-PRI
Conveyorizedharbroiling 2302002100 0.00321 0.00331
UnderfiredCharbroiling 2302002200 0.00287 0.00297
Flat Griddld-rying 2302003100 0.00201 0.00264
ClamshelGriddle Frying 2302003200 0.00241 0.00283

After estimatingthe number ofrestaurantsin 2014using Equation 2, the amount of emissions in 2014 was
determinedby rearranging Equation 1, as shown in Equation 3:

o i YO'EY "OYO 6TYD OYY0) U O 00 (3)

whereEjmn20141S the emissions of pollutamtfrom foodm cooked on commercial equipmejin countyi in
2014.

Thefraction of restaurants with commercial cooking equipmefRA(), the average units of equipment per
restaurant UNIT$, and the average amount of each type of food cooked on each type of equipF@6X],

were obtained from Potepan (2001) [r8f. Potepan reports the fraction of restaurants with commercial cooking
equipment subcategorized by restaurant types: ethnic food restaurants, fast food restauranty, famil
restaurants, seafood restaurants, and steak & barbecue restaurants). To use these data, we calculated a
weighted average of these fractions to determine an overall fraction of the number of all restaurants across all
five subcategories that utilize commatal cooking equipment. Furthermore, because Potepan reports that 31%
of all restaurants fall into one of those five subcategories, the weighted averages were multiplied by 0.31 to
determine the fraction of all restaurants in each county with commerdaking equipment. These numbers

are reported inTable4-29. The percentage of restaurants with und@ed charbroilers (12.5%) is similar to a
more recent survey in North Carolina [Ef which found that 13% of surveyed restaurants employed
charbroilers. The North Carolina survey did not include the other types of commercial cooking equipment
reported here.

Table4-29: Fraction of restaurants with source category equipment and average number of units per restaurant

Source Category sce P_ercent _of Restaurants| Average Number of Units
with Equipment FRAQ | Per RestaurantNIT§
Conveyorized Charbroiling 2302002100 3.6% 1.3
Underfired Charbroiling | 2302002200 12.5% 15
Deep Fat Frying 2302003000 28.0% 2.5
Flat Griddle Frying 2302003100 18.4% 1.6
Clamshell Griddle Frying | 2302003200 2.8% 1.7

Potepan also estimated the average annual amount of fmmeked on each type of commercial cooking
equipment FOOL). These numbers are reportedTable4-30 below. The amount of french fried potatoes
cooked in deegat fryers was estimated by dividing the total weight of frozen potatoes utilized in domestic food
service (6.9 million tons, [réf) by the estimated number of deejpyers in the United States (303,918 deep
fryers).
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Table4-30: Averageamount of food cookegber year(tons/year) on each type of

Commercial Gokingequipment

Food Conveyo'ri'zed Under—firgd Deep Fat Flat G_riddle C_:IamsheI.I
Charbroiling | Charbroiling Frying Frying Griddle Frying

Steak 6.1 4.7 4.7 4.3 2.4
Hamburger 20.7 7.0 7.1 9.4 34.2
Poultry 10.7 8.4 14.9 5.2 5.7
Pork 15 3.8 15 2.9 3.1
Seafood 3.1 3.7 4.1 2.4 16.4
Other - 1.1 7.1 15 -

Potatoes - - 21.3 - -

Determining the Number of Restaurants in Each County in 2002
o
"OYO 6°Y) OYY0 0 O 00

YOY'Y

SRAAOADC WX Pa &

C HOAOOAOO?‘@E’Upa}) T X81C TBIoC
Emissions dP M. sfrom underfired charbroilers in couniyin 2002 were 8.76 tons. To determine the number of
restaurants that generated these emissions in 2002, the emissions are divided by the fraction of restaurants that
use undefired charbroilers (0.125), the average number of underfired charbroilers used at each restaurant
(1.54), the average amount of hamburger cooked on each underfired charbroiler (7.02 tons/year), and the
emission factor foPM sfrom hamburger cooked on umdfired charbroilers (0.032 tori8M, sper ton of
hamburger). The result shows that there were 203 restaurants in cdumt¥002. This process is repeated for
each SCO tle 4-26) and each type of foodrable4-30) in each county.

Determining the Number of Réaurants in Each County in 2014

Using he estimated number of restaurants in 2002, the number of restaurants in 2014 was determined by
employing a growth factor based on the change in the number of restaurants between 2002 and 2013 as
determined by the U.S. Census Bureau County BusinessiSsdiiatabase [ref].
YOYY YO¥Y 00

ocOAOOAOQGATIOBRD®OAOCPHP OO
There were 203 restaurants estimated to be in county2002. Data from the U.S. Census Bureau show that
there was a 16% increase in the number of restaurants in caurgiwveen 2002 and 2014. The growth factor
(1.16) was multiplied by 203 to estimate that there were 235 restaurants in coumB014. Note that the
actual number of restaurants in 2014 as determined from the U.S. Census Bureau County Business Statistics
database is not equal BESipo14as determined by the equation above because the emissions from the 2002
NEI were calculatbusing activity data from the Dun and Bradstreet database, rather than the U.S. Census
Bureau County Business Statistics database.
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Determining the Emissions in 2014

The emissions in 2014 were determined using the following equation:

o YOUY'Y  OY® 87Y( '0YY00 60 070
PH@®EDIOCUL COVTP CUPR T X8 ¢ TBIO ¢

There were 235 restaurants in countiyn 2014. This was multiplied by the fraction of restaurants that use
underfired charbroilers (0.125he average number of underfired charbroilers used at each restaurant (1.54),
the average amount of hamburger cooked on each underfired charbroiler (7.02 tons/year), and the emission
factor for PMxsfrom hamburger cooked on underfired charbroilers (0.8&2s PM, sper ton of hamburger). The
result shows that the emissions Bk sin countyi were 10.16 tons in 2014.

The growth factors were updated using data on the number of restaurants in 2002 and 2013 from the U.S.
CensudBureau County Business Statistics Database.

The methodology for estimating commercial cooking emissiorsermissions data from the 2002 NEI to back
calculate the activity data (number of restaurants) used to estimate those emissions and thengituge?02
activity data to estimat011 and2014activity. There are some counties, however, that have some issues with
the 2002 data that causkerrors in thedraft 2014 dataln particular, many counties in Arkansas and Clark
County, Nevada, reportezeroVOC emissions in 2002 for commercial cooking, but they did report some HAP
VOC emissiongn an earlier version of theoznmercialcooking calculations, this error was maintained in the
draft 2014 calculations, because the activity data is bzadkulatedfor each pollutant. This reseltiin zerovVOC
emissions, but positive HAYOC emissions in those counties. This issue was corrected by substituting the
positive activity data calculated for VEHAPs for theeroactivity data calculated for VOCs. This eotion was
made for all counties where VOC emissions were estimated ielmbut HARPVOC emissions were positive.

Insufficient data exists to calculate emissions for the counties in Puerto Ridbett Virgin Islandgherefore
emissions are based on two proxy counties in Flomtaward (statecounty FIPSE2011) for Puerto Rico and
Monroe (statecounty FIPSE2087) for the US Virgin Islands. The total emissions in tons for these two Florida
counties are divided by their respective populations creating a tons per capita emission Faar each Puerto
Rico and L& Virgin Island county, the tons per capita emission factor is multiplied by the county population
(from the same year asthe invéhiNBE Q& | OGA@GAGEe RIFEGFUOL 6KAOK aSNBSR

Some states indicated on their nonpoint survey that they didhate one or more of the sources EPA estimates

in this sector, so we did not use EPA estimates for these SCCs in the NEI. These states (or territories) and SCCs

are given irrable4-31.
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Table4-31: State @gendes that requested EPA tag out Commerc@dking sources

State SCC Description
Alaska 2302002100 Commercial CookingCharbroiling; Conveyorized Charbroiling
Alaska 2302002200 Commercial CookingCharbroiling; Undefired Charbroiling

Nebraska 2302003200 Commercial CookingFrying; Clamshell Griddle Frying
Puerto Rico | 2302002100 Commercial CookingCharbroiling; Conveyorized Charbroiling
Puerto Rico | 2302003200 Commercial CookingFrying; Clamshell Griddle Frying

4.7.4 References for commercial cooking

1. United States Census Bureau, 2013 County Business Patterns, available at
http://www.census.gov/econ/cbpfaccessed November 2015)

2. E.H. Pechan and Associates. 2003. Methods for Developing a National Inventory for Commercial Cooking
Processes: Technical Memorandum, available at
http://www.epa.gov/ttnchiel/eiip/techreport/volume03/charbroilingtechmemo_122303.p(@fccessed
October 2015)

3. Potepan, M. 2001. Charbroiling Activity Estimation. Public Research Institute, report for the California
Air Resources Board atttk California Environmental Protection Agency, available at
http://www.arb.ca.gov/research/apr/reports/|943.pdfaccessed October 2015)

4. Abdullahi, K.L, J.M. Delga8aborit, and R.M. Hason. 2013. Emissions and indoor concentrations of
particulate matter and its specific chemical components from cooking: a review. Atmospheric
Environment, 71: 26§P94.

5. North Carolina Division of Air Quality. 208ipplement Section 110(a)(1) Maintenance RlBabruary
2013 Appendix B, Section 4.4.4., availabléib://www.ncair.org/planning/triad/Triad Appendix
B El Documentation 04122013.p@iccessed October 2015)

6. United States Potato Board. 2011. Potato Sales and Utilization Estimate2@001available at
http://www.uspotatoes.com/newsletters/downloads/2011USFRlesUtilizationEstimatesFINAL . pdf
(accessed October 2015)

4.8.1 Sector description

Construction dust refers to residential and rmsidential construction activity, which afenctions of acreage
RAAUGAIND SR T2N) O2yaiNHzOGA2yd ¢KAA &ASO0G2NI gAff 0S RACL
Table4-32Table4-32: lists the nonpoint SCCs associated with this sector in the 2014 NEI. EPA estimates

emissions for the indicated SCCs in the table. The SCC level 1 andi2ldiésér2 y & A& G LY Rdza d NR I
Construction: SICwmT ¢ F2NJ L€t {// ao

Table4-32: SCCs in the 2014 NEI Construction Dust sector

EPA estimates? SCC SCC Level Three SCC Level Four
Y 2311010000| Residential Total
2311010000| Residential Vehicle Traffic
Y 2311020000| Industrial/Commercial/lnstitutional| Total
Y 2311030000| Road Construction Total
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The construction dust sector includes data from the S/L/T agency submitted data and the default EPA generated
construction dust emissions. The agencies listethible4-33 submitted emissions for this sector; agencies not

listed used EPA estimates for the entire sector. Some agencies submitted emissions for the entire sector (100%),
while others submitted only a portion of the sector (totals less than 100%).

Table4-33: Percentage o€onstructionrDust PM s emissions submitted by reporting agency

Region| Agency PM:s
1 New Hampshire Department of Environmental Services 3
2 New Jersey Department of Environment Protection 100
3 Maryland Department of the Environment 100
5 lllinois Environmental Protection Agency 100
8 Utah Division of Air Quality 75
9 California Air Resources Board 100
9 Clark County Department of Air Quality and Environmental Manageme| 100
9 WashoeCounty Health District 100
10 | Coeur d@lene Tribe 100
10 Idaho Department of Environmental Quality 100
10 Kootenai Tribe of Idaho 100
10 Nez Perce Tribe 100
10 | ShoshoneBannock Tribes of the Fort Hall Reservation of Idaho 100

Emissions from residential construction activity are a function of the acreage disturbed and volume of soil
excavatedor residential constructionResidential construction activity is developed from data obtained from
theUS5 SLI NI YSYyld 2F / 2YYSNODS 065h/ 0Q& . dz2NBlFdz 2F GKS / S

There are two activity calculatiomerformedfor this SCGcres of surface soil disturbeshd volume of sail
removed for basements

Surface soil disturbed

The US Cesus Bureau has 20H&ta forNew Privately Owned Housing Units StatgdPurpose and Desifpef

1] which provides regional level housing starts based on the groupings of 1 4ninigs, 5 or more units. A
consultation with the Census Bureau in 2002 gave a breakdown of approximately 1/3 of the housing starts being
for 2 unit structures, and 2/3 being for 3 and 4 unit structures. THeauit category was then divided intc 2

units, ard 3-4 units based on this ratio.

New Privately Owned Housing Units Authorized Unadjusted [tefig gives a conversion factor to determine
the ratio of structues to units in the 5 or more unit category. For examibla county has one 4Qnit

apartment building, the ratio would be 40/1. If there are 5 different 8 unit buildings in the same project, the
ratio would be 40/5. Structures started by category arertltalculated at a regional level.

Annual county building permit data were purchased from the US Census Bureau for 2@l4Tref 2014
County Level ResidentiBlilding Permitiataset has 201data to allocate regional housing starts to the county
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level. This results ioounty-levelhousing starts by number of unit§able4-34 provides surface areas that were
assumed disturbed for eaamit type:

Table4-34: Suface ®il removed per unit type
Unit type | Surface acres disturbe
1-Unit 1/4 acre/structure
2-Unit 1/3 acre/structure
Apartment| 1/2 acre/structure

The 34 unit category was considered to be an apartment. Multiplication of housing starts to soil removed
results in number of acres disturbed for each unit category.

Basement soil removal

To calculate baseant soil removalthe 2014Characteristics of Ne®ingleFamilyHouse<Completed,

Foundation tabldref 4] is used to estimate the percentage of 1 unit structures that have a basement (on the
regional level). Theountylevelestimate of number of 1 unit starts is multiplied by the percent of 1 unit houses
in the region that have a basement to get thember ofbasements in a countfdasement volume is calculated
by assuming a 2000 square foot house has a basement dug to a depth of 8 feet (mzbd@ddtiper

basement). An additional 10% is added for peripheral dirt bringing the total, &0t 3(651.85yc®) per

basement.

Initial PMio emissions from construction of single family, tfenily, and apartments structures are calculated
using the emission factors givenTiable4-35[ref 5]. The duration of construction activity for houses is assumed
to be 6 months and the duration of construction for apartmentssisuaned to be 12 months.

Table4-35: Emissiondctors for Residential Construction

Type of Structure Emission Factor Duration c.)f
Construction

Apartments 0.11 tonsPM/acre-month 12 months

2-Unit Structures 0.032 tonsPMyg/acre-month 6 months

0.011 tonsPMi/acre-month
0.059 tonsPM:1¢/1000 cubic 6 months
yards

1-unit Structures with
Basements

1-Unit Structures w/o

0.032 tonsPMi/acre-month 6 months
Basements

Regional variances in construction emissiares corrected using soil moisture level and silt contefihese
correction parameters are applied to initi@M.o emissions from residential construction to develop the final
emissions inventory.

To account for the soil moisture level, tR&ho emissionsare weighted usinghe 30year averag@recipitation
el L2NI GA2Yy 6t 90 @I f dzS& AVeNaBeYredipkafiodFvapkratiomvalie€far eacdStatey R S E
were estimated based on PE values for specific climatic divisions within a State.

Toaccount for the silt content, th® M. emissions are weighted using averajé content for each county. EPA
used theNational Cooperative Soil Survey Microsoft Access Soil Characterization Datathagelop county
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level, average silt content values ®uirface soil [re6]. This database contains the most commonly requested
data from the National Cooperative Soil Survey Laboratories including data frafetiogg Soil Survey
Laboratory and cooperating universities.

The equation forPMi emissions corrected for soil moisture and silbtant is:

CorrectedE = Initial E 24, S
PM10 PM10 PE 9%
where:
Corrected PMo = PMy emissions corrected for soil moisture and sidintent,
PE = precipitatiorevaporation value for each State,
S = % dry silt content in soil for area being inventoried.

OncePMy adjustments have been madBM25-FILemissionsare estimated by applying a particle size multiplier
of 0.10 toPML10-FILemissions [ref]. Primary PM emissions are equal to filterable emissions since there are no
condensable emissions from residential construction.

PMo Emissions [ Ho@X ThnstructionX Efnit) X Adju
where:
Aunit = HSnit X SMinit
HSunit = Regional Housing Starts x (county building permits/Regional building permits)
SMunit = Area or volume of soil moved for the given upjie
Tconstruction = Construction time (in months) for given unit type
EFonit = Unadjusted emission factor f@Miofor the giverunit type
Adjpm = PM Adjustment factor

As an example, in Beaufort County, North Carolina, 2010 acres disturbdthanemissions from dunit
housing starts without a basement are calculated as follows:

247,200 * (211 /232280)

At =345,00x (142/342,534) x 0.92daction without basement™ 0.25 acres/unit
= 131.72 units * 0.25 acres/unit = 32.9 acres

Adjpm = (24/110.1) (39.58/9) = 0.958

PMo Emissions =3@.8acresx 6 monthsx 0.032 tonsPM¢/acre-month) x0.958 = 6.06 tons

The housing starts and soil removed were updated using the latest data from the U.S. Census Bureau. The
county-levelsilt values were updated and are now based on soil sampling data contaittesl National
Cooperative Soil Survey Microsoft Access Soil Characterization Database
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Puerto Rico and US Virgin Islands Emissions Calculations

Since insufficient data exists talculate emissions for the counties in Puerto Rico and the US Virgin Islands,
emissions are based on two proxy counties in Florida: Broward {statety FIPSE2011) for Puerto Rico and
Monroe (statecounty FIPSE2087) for the US Virgin IslandEhe totalemissions in tons for these two Florida

counties are divided by their respective populations creating a tons per capita emission factor. For each Puerto

Rico and US Virgin Island county, the tons per capita emission factor is multiplied by the couhdyipogfrom
GKS alyYyS 8SFENIFa UKS Ay@Syid2NEQa | OGA@Alte REOLFDO
6FrOGAGAGE RIEGEFEO dzyAld FYR GKS SYA&aarazya RSy2YAYI

Referencefor residential construction

1. U.S. Census Bureddew Privately Owned Housing Units Started by Purpose and Design in 2014, from
http://www.census.gov/construction/nrc/pdf/quarterly _starts_completions.pfccesse@eptember
2015).

2. U.S. Census Bureau, New Privately Owned Housing Units Authddradjusted Units for Regions,
Divisions, and States, Annual 2010, Table 2au. From
https://www.census.gov/construction/bps/txt/tb2u2014.txaccessed September 2015).

3. U.S. Census Bureau, Annual Housing Units Authorized by Building Permits CO2014A, purchased
September 2015.

4. U.S. Census Bureau, Type of Foundation in NewHanely Housesdainpleted from
http://www.census.gov/construction/chars/completed.htnfaccessed September 2015).

5. Midwest Research Institute. Improvement of Specific Emission Factors (BACM ProjBctiepared
for South Coast Air Quality Management District. March 29, 1996.

6. U.S. Department of Agriculture, National Cooperative Soil Survey, NCSS Microsoft Access Soil
Characterization Database, fromip://ncsslabdatamart.sc.egov.usda.gofdccessed September 2015)

7. "Proposed Revisions to Fine Fraction Ratios Used fd2A4Rigitive Dust Emission Factors," C. Cowherd,
J. Donaldson and R. Hegarty, Midwest Research Institute; D. Ono, Great/Ba6iD.UFrom
http://www.epa.gov/ttn/chief/conference/eil5/session14/cowherd.pdaccessed September 2015).

4.8.4 EPAdeveloped emissions for na@asidential construction

Emissiongrom industrial/commercial/institutional (nomesidential)construction activity are a function of the
acreage disturbed fanon-residential construction.

Activity Data

The activity data are the number of acres disturbed for-nesidential constructiontad are estimated by
multiplying the value of nomesidential construction put in place by the number of acres disturbed per million
dollars.Annual Value of Construction Put in Place in thgref3] contains the 2014ational value ofnon-
residential construction. The national value of A@sidential construction put in place (in millions of dollars)
was allocated to counties using coudgvel nan-residential construction employment data (NAICS Code 2362)
obtained fromCounty Business Patterns (CB&%)2]. Because some count@mployment data were withheld

due to privacy concerns, the following procedure was adopbegistimate the number of countievel withheld
employees

1. State totals for the knowgounty-levelemployees wre subtracted from thdotal number of employees
reported in theCBPstate leveffile [ref 3]. This results in the total number of withheld employees in the
state.
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2. The midpoint of the range code wasedas an initial estimatéso for instance in the-19 employees
range, a estimateof 10 employees would be used) and a state total of the withleelghloyeesvas
computed.

3. Arratio ofestimatedemployees (Step 2) to withheld employees (Step 1) was thed tssadjust the
county-levelestimatesup or down sahat the state total of adjuste@stimatesmatches thestate total
of withheld employees (Step .1)

For the average acres disturbed per million dollars of-residential constructionMRI repored acorversion
factor of 2 acres/$1 million (in 1992 constant dollgref 4]. EPA adjusted the 1992 conversion factor to 2014
usingthe Price Deflator (Bher) Index of New Singteamily Houses Under Constructipef 5]. By taking the
ratio of the 204 and 1992 Annual Index values and applying thie&o1992 factor, a valuef 1.01 acres/$1
million (= 2/(113/57)was estimated

Initial PMio emissions from construction of nemesidential buildings are calculated using anigion factor of
0.19 tons/acremonth [ref 6]. The duration of construction activity for n@asidential construction is assumed

to be 11 monthsSince there are no condensable emissionanary PM emissions are equal to filterable
emissions. OncBMe-xx emissions are developed, PM26emissions are estimated by applying a particle size
multiplier of 0.10 toPMo-xx emissions [ref].

Regional variances in construction emissions are cteteusing soil moisture level and silt contehhese
correction parameters are applied to initi@M.o emissions from nomesidential constructiorio develop the
final emissions inventory.

To account for the soil moisture level, tRd/ho emissions are weighted using tB8-year averagerecipitation
evaporation (PE) valudsNR Y ¢ K 2 NJ (i K gAveraieSpeeéipitatiéh evapbiat®ricv@lues for btate
were estimated based on PE values for specific climatic divisions within drétae

To account for the silt content, theMio emissions are weighted using averagjé content for each county. EPA
used theNational Cooperative Soil Survey Microsoft Access Soil Characterization Datathegelop county
level, average silt content values for surface soil §ieThis database contains the most commonly requested
data from the National Cooperative Soil Survey Laboratories including data from the Kellogg Soil Survey
Laboratay and cooperating universities.

The equation foPM emissions corrected for soil moisture and silt content is:

= Initi , 24, S
CorrectedE,,,, = Initial Ey,,, PE. 9%

where:

Corrected ko = PM emissions corrected for soil moisture and silt content,
PE = precipitationevaporation value for each State,
S = % dry silt content in soil for area being inventoried.

OncePMy adjustments have been madeM..s emissions are set t0% ofP M.

EmissionBMio = NspendingX (EMBounty/ EMPationa) X Apd X B x M
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where

Nspending= National spendingn nonresidential construction (million dollars)
Empouny = Countylevelemploymentin nonresidential construction
Empuaionai= National level employmerin nonresidential construction
Apd= Acres per million dollagational data)

ERgj= Adjusted®Mio emission factoton/acre-month)

M = duration of construction activity (months)

As an example, in Grand Traverse County, Michigan, 2014 acres disturbeamanissions from non
residentid construction are calculated as follows:

EmissionBMio=347,666x $10° x (103/560,616 x1.01 acres/$10x Ekgx M
=70 acrex0.1073 ton/acremonth x 11 months
= 83 tonsP Mo

whereERgis calculated as follows:
ERg = 0.19 ton/acremonth * (24/103.6 * 21.95/9)

= 0.1073 ton/acranonth

The Annual Value of Construction Put in Place, employment data and the acres/$ million conversion factor were
updated using the latest data from the U.&n8us Bureau. The courtgvel silt values were updated and are

now based on soil sampling data containedhi@ National Cooperative Soil Survey Microsoft Access Sail
Characterization Database

Since insufficient data exists to calculate emissions for the counties in Puerto Rico and the US Virgin Islands,
emissions are based on two proxy counties in Flomtaward (statecounty FIPSE2011) for Puerto Rico and

Monroe (statecounty FIPSE2087 for the US Virgin Islands. The total emissions in tons for these two Florida
counties are divided by their respective populations creating a tons per capita emission Facteach Puerto

Rico and US Virgin Island county, the tons per capita emifegitor is multiplied by the county population (from

GKS alryYS 2@SIFNI A G0KS Ay@Syida2NEQa FOUAQGAGE RFEGEFEOL GKA
OFrOGAGAGE RIEGIO dzyAlG YR GKS SYAdaAzya RSYy2YAylF G2NJ

1. U.S. Census Bureau, "Value of Construction Put in Place,” from
http://www.census.gov/construction/c30/c30index.htnfaccessed September 2015).

2. U.S Census Burea@ounty Business Patterns: 2018pmplete County File [14.4mb zigidm
https://www.census.gov/econ/cbp/download(accessed September 2015).

3. U.S. Census Bureau, County Business Patterns: 'ZDdi@plete State File [9.7mb zigfdm
https://www.census.gov/econ/cbp/download{accessed September 2015).

4. Midwest Research Institute. 1998stimating Particulate Matter Emissions from Constructio
Operations, Final Repdjprepared for the Emission Factor and Inventory Group, Office of Air Quality
Planning and Standards, U.S. Environmental Protection Agency).
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5. U.S. Census Bureau, Price Deflator (Fisher) Index of NewrSangilly Houses Under Consttion, from
https://www.census.gov/construction/nrs/pdf/price _uc.pdaccessed September 2015).

6. Midwest Research Institute. Improvement of Specific Emission Factors (BACM Romj&rtPrepared
for South Coast Air Quality Management District. March 29, 1996.

7. Midwest Research Institut@®ackground Document for Revisions to Find Fraction Rations Used4ar AP
Fugitive Dust Emission Factors, Proposed Fine Fraction Ratios, TaN&SILJF NS R F2NJ 2 S&AG SN
Association)from http://www3.epa.gov/ttn/chief/ap42/ch13/bgdocs/b13s02.pdf

8. U.S. Department of Agriculture, National Cooperative Soil Survey,Mi€8Soft Access Soil

Characterization Database, framip://ncsslabdatamart.sc.egov.usda.gofdccessed September 2015)

Emissions from road constructi@ctivity are a function of the acreagestirbed for road constructiorRoad
construction activity is developed from data obtained from the Feddrghway Administration (FHWA).

The Federal Highway Administrat@iflighway StatisticsState Highway Agency Capital Outlay 200&ble SF
12A[ref 1], outlines spending by state in several different categories. For this SCC, the following columns are
used: New Construction, Relocation, Added Capacity, M&jdening, and Minor Widenin@.hese columns are
also differentiated according to thfellowing six classifications:

Interstate, urban
Interstate, rural
Other arterial, urban
Other arterial, rural
Collectors, urban
Collectors, rural

ook wbNE

The State expenditure data are then converted to new miles of road constructed using $/mile conversions
obtained from theFloridaDepartment of TransportationrH{DOT) irR014 [ref2]. A conversion of §.8

million/mile is applied to thairbaninterstate expendituresand a conversion of $3.8 million/mile is applied to
the rural interstate expendituresFor expenditures on otherban arterial and collectors, a conversion factor of
$4.1million/mile is applied, which corresponds to all other projeé&isr expenditures on otheural arterial and
collectors, a conversion factor o248 million/mile is applied, which corresponds to alher projects.

The new miles of road constructed are used to estimate the acreage disturbed due to road construction. The
total area disturbed in each state is calculated by converting the new miles of road constructed to acres using an
acres disturbedhile conversion factor for each road type as givemable4-36.

Table4-36: Spending pemile and aresdisturbed pemile by hghwaytype

Thousand Total Affected Acres Disturbed
Road Type Dollars per mile| Roadway Width (ft)* | per mile
Urban Areas, Interstate 6,895 94 114
Rural Areas, Interstate 3,810 89 10.8
Urban Areas, Other Arterials 4,112 63 7.6
Rural AreasDther Arterials 2,076 55 6.6
Urban Areas, Collectors 4,112 63 7.6
Rural Areas, Collectors 2,076 55 6.6
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Thousand Total Affected Acres Disturbed
Road Type Dollars per mile| Roadway Width (ft)* | per mile

*Total Affected Roadway Width = (lane width (12 ft) * number of lanes) + (shoulder width * numbe
shoulders) + area affected beyond road width {85

The acres disturbed per mile data showTable4-36 are calculated by multiplying the total affected roadway
width (including all lanes, shoulders, and areas affected beyond the road width) by one mile and converting the
resulting land area tacres.Building permitgref 3] are used to allocate the statievel acres disturbed byad
construction to the countyA ratio of the number of building staris each county to the total number of

building starts in each state is applied to the stbteel acres disturbed to estimate the total number of acres
disturbed by road construction in each county.

Initial PMyo emissions from constructioof roads are calculated using an ission factor of 0.42 tons/acre

month [ref 4]. This emission factor represents the large amount of dirt moved during the catisinof
roadwaysreflectingthe high level of cut and fill activity that occurs at road construction sites. The duration of
construction activity for road construction is assumed to be 12 months.

Regional variances in construction emissions are ctetkusing soil moisture level and silt contenthese
correction parameters are applied to initi@aMio emissions fronroad construction to develop the final
emissions inventory.

To account for the soil moisture level, tRévho emissions are weighted usinge30-year averag@recipitation
SOIFILRNIGA2Y 0t 90 @I fdzSa FNBY CK2NYdIKglAiSQa t9 Ly
were estimated based on PE values for specific climatic divisions within gréfae

To account for the silt content, theMp emissions are weighted using average silt content for each coltRA
used theNational Cooperative Soil Survey Microsoft Access Soil Caaration Databasé develop county
level, average silt content values for surface soil $leThis database contains the most commonly requested
data from theNational Cooperative Soil Survey Laboratories including data from the Kellogg Soil Survey
Laboratory and cooperating universities.

The equation foPM emissions corrected for soil moisture and silt content is:

CorrectedE = |nitial E 3 24 3 S
PM10 PM10 PE 9%
where:
Corrected Bwo =PMoemissions corrected for soil moisture and silt content,
PE = precipitationevaporation value for each State,
S = % dry silt content in soil for area being inventoried.

OncePMy adjustments have been madBM, s emissions are $¢o 10% ofPMo. Primary PM emissions are
equal to filterable emissions since there arecumdensableemissions from road construction.

EmissionBMiol  H OXIME: X AG) X (HSounty! HSstate) X Elgi X M
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where

HD: = HighwaySpending for a specific road type
MGC: = Mileage conversion for a specific road type
AG: = Acreage conversion for a specific road type
HSounty = Housing Starts in a given county

HSiwe = Housing Starts in a given State

ERg = AdjustedPMy Emissio Factor

M = duration of construction activity

As an example in 2014, in Newport County, Rhode Island, acres disturb&Manemissions from urban
interstate, urban other arterial, and urban collector road construction are calculated as follows:

EmissiosPMio ' H OXIMBx X AG) X (HSounty/ HSstatd X Ely X M

= ($14,255/$6,895/mi x 11.4 acres/mi) * (185/952) + ($1,304/$4,112/mi x 7.6 acres/mi) * (185/952) +
($7,144/$4,112/mi x 7.6 acres/mi) * (185/952 Ekkgjx M

=7.59 acrex0.35 ton/acremonth x 12 months
= 32.06 ton$> Mo
whereERg;is calculated as follows:
ERqg = 0.42ton/acremonth * (24/132 * 41.45/9)

= 0.35 ton/acremonth

The FHWA data on roadway spending were updated to 2012. Theaatee for $/miletotal affected roadway
width, and acres disturbed per mile for new road construction for interstate, other arterials, and collector roads
was changed from the North Carolina DOT 2000 data, used in the 2011 methodology, to the 2014 Florida DOT
data.

Sinceinsufficient data exists to calculate emissions for the counties in Puerto Rico and the US Virgin Islands,
emissions are based on two proxy counties in Florida: Broward {statety FIPS=12011) fBuerto Rico and

Monroe (statecounty FIPS=12087) for the US Virgin Islands. The total emissions in tons for these two Florida
counties are divided by their respective populations creating a tons per capita enfission For each Puerto

Rico and US Vimglsland county, the tons per capita emission factor is multiplied by the county population (from
GKS alryYyS @SINJIFa KS Ay@Syidi2NRQa OGA@GAGE RIFIGEFOD GKA
(activity data) unit and the emissionsdefid Yy G2 NJ dzy A4 F NB a9! /| ¢

1. Federal Highway Administration, 20Bf8ghway Spendingrom
http://www.fhwa.dot.gov/policyinformation/statistics/2008/sf12a.(arcessed September 2015).

2. Florida DOT Generic Cost Per Mile Models for 2014, from
ftp://ftp.dot.state.fl.us/ltsb/estimates/cpm/summary.@ccessed September 2015).
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3. Annual Housing Units Authorized by Building Permits CO2014A, purchased from US Department of
Census, September 2015.

4. Midwest Research Institute. Improvement of Specific Emission Factors (BACM Rojét Prepared
for South Coast Air Quality Management District. March 29, 1996.

5. U.S. Department of Agriculture, National Cooperative Soil Survey, NCSS Microsoft Access Soil
Characterization Database, fromip://ncsslabdatamart.sc.egov.usda.@aetessed September 2015)

The SCCs that belong to this sector are providdthbied-37. EPA estimates emissions for particulate matter
for the first SCC in this table. Fugitive dust emissions from paved road traffic were estima@ddlidPRI,
PML1O-FIL, PM25RI, and PM2EIL.Since there are no PMON emissions for this categoBM10-PRI emissions
are equal taPM10-FIL emissions and PMPRI emissions are equal to PM2l& emissions.

Table4-37: SCCs in the 2014 NEdved Road B sector
SCC SCC Level1| SCC Level2| SCC Level3 SCC Level 4
2294000000| Mobile Sourceg Paved Roads| All Paved Roadg Total: Fugitives
2294000002 | Mobile Sourceg Paved Roads| All Paved Roadq Total: Sanding/SaltingFugitives

The paved road dust sector includes data from the S/L/T agency submitted data and the default EPA generated
emissions. The agencies listedlable4-38 sulmitted emissions for this sector; agencies not listed used EPA
estimates for the entire sector. Some agencies submitted emissions for the entire sector (100%), while others
submitted only a portion of the sector (totals less than 100%).

Table4-38: Percentage oPavedRoad Dust Pl emissions sulmitted by reporting agency

Region | Agency SILIT| PMs
1 Massachusetts Department of Environmental Protection State 100
1 New Hampshire Department &nvironmental Services State 100
2 New Jersey Department of Environment Protection State 100
2 New York State Department of Environmental Conservation State 100
3 Maryland Department of the Environment State 100
8 Northern Cheyenne Tribe Tribe 100
8 Utah Division of Air Quality State 100
9 California Air Resources Board State 100
9 Clark County Department of Air Quality and Environmental Management Local 100
9 Morongo Band of Cahuilla Mission Indians of the Morongo Reservation, Califq Tribe 100
9 Washoe County Health District Local 100
10 Coeur dAlene Tribe Tribe 100
10 Idaho Department of Environmental Quality State 100
10 Kootenai Tribe of Idaho Tribe 100
10 Nez Perce Tribe Tribe 100
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Region | Agency SILIT| PMs

10 ShoshoneBannock Tribes of the Fort HRlgservation of Idaho Tribe 100

10 Washington State Department of Ecology State 100

Uncontrolled paved road emissions were calculated at the county level by roadway type and year. This was done
by multiplying the county/roadway class paved road vehicle miles traveled (VMT) by the appropriateqeed
emission factor. Nextontrol factors were applied to the paved road emissiornBNh, nonattainment and

maintenance status counties. Emissidaysroadway class were then totaled to the county level for reporting in

the NEI. The following provides further details on the emission factor equation, determination of paved road
VMT, and controls.

Reentrained road dust emissions foryed roads were estimated using paved road VMT and the emission
factor equation from AR2 [refl]:

E = [kx(sBj>< (W}
where:

E = pavedoad dust emission faor (g/VMT)

k = particle sizenultiplier (g/VMT)

sL = road surface silt loading (gh)rdimensionless in eq.)

W = average weight (tons) of all vehicles traveling the road (dimensionless in eq.)

The uncontrolle®PM1O-PRI/FILand PM2PRIICL[ SYA daizy FI O02NA | NS LINRJAR
of the calculatiorworkbook by countyand roadway class. They are provided without utilizing any precipitation
correction.

The particle size multipliers for boBPM10-PRIFIL and PM2BPRIAFIL for paved roads came from-AP.

Paved road silt loadings were assigned to each ofdhgeenfunctional roadway classes (seven urban and seven
rural) based on the average annual traffic volume of each functional systemunyycref 2]. The silt loading
values per average daily traffic volume come from the ubiquitous baseline values from Section 13.24P of AP
Average daily traffigsolume(ADTVWwas calculated by dividing an estimate of VMT by functional road lemgth
then by 365. State FHWA road length by functional road typewasabroken down to the county level by
multiplying by the ratio of county VMT to state VMT for e&¢HWA road type.

To better estimate paved road fugitive dust emissions, the average vehicle weight was estimated typeoad t
for each county in the U.Based orthe 2011VMTDby vehicle type. The VMT for each vehicle type (per MOVES
road type and countyvas divided by the sum of the VMT of all vehicle types for the given road type in each
county. This ratio was multiplied by the vehicle type mass (sdre4-39) andsummed to road type for each
county to calculate a VMeighted average vehicle weigftr each county/road type combination in the
database The VMiweighted average vehicle weight by MOVES vehicle type was converted to FWHA vehicle
type using the crossvilain Table4-40in order to be used in the emission factor equation above.
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Table4-39: Averagevehicleweights by FWHK vehicleclass

Source Mass

MOVES Vehicle Type (tons)
Motorcycle 0.285
Passenger Car 1.479
Passenger Truck 1.867
Light Commercial Truck 2.05%8
Intercity Bus 19.5%
Transit Bus 16.556
School Bus 9.070
Refuse Truck 23.114
Single Unit Sho#haul Truck 8.5
Single Unit Lonfaul Truck 6.984
Motor Home 7.526
Combination Shorhaul Truck| 22.95
Combination Longpaul Truck 24.601

Table4-40: MOVES and FWHA vehicle typesswalk
MOVES Road Typgescription FWHA Road Type

Rural Restricted Access Rural Interstate

Rural Unrestricted Access Rural Principal Arterial
Rural Unrestricted Access Rural Minor Arterial
Rural Unrestricted Access Rural Collector

Rural Unrestricted Access Rural Local

Urban Restricted Access Urban Interstate

Urban Unrestricted Access Urban Principal Arterial
Urban Unrestricted Access Urban Minor Arterial
Urban Unrestricted Access Urban Collector

Urban Unrestricted Access Urban Local
*Note: Other Freeways and Expressways were not included in the crosswalk, and so were assumed to be restricted access
like Interstates.

Total annual VMT estimates by county and roadway class were derived from &R@&1Motor Vehicle Emisgio
Simulator(MOVES) modelling rufo estimate the portion of the total VMT occurring on paved roads, first the
VMT on unpaved roads were estimated using 2013 d&tel FHWA data on length of unpaved roads by road

type [ref 2] and 1996 ratios from FHWA (the last year these data were available) on average daily traffic volume
per mile of unpaved road by road tyfeef 3]. The estimated VM®n unpaved roads was subtracted from the

total VMT from MOVES to estimate the VMT on paved roads.

Total VMT from the MOVES modelling run is available at the county level. Viipav