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Abstract

Emission inventory (EI) is often recognized as a foundational pillar for air quality planning. In this manuscript,
we reviewed national emission inventory (NEI) development processes in United States (US) and made recommen-
dations for South Korean emission inventory development for the future. First, we examined history of emission
inventory development in US while focusing on what has been success and failure. We noticed that, in general,
emission reductions led to air pollution abatement although efficacy of same degree of reduction may not result in
similar air quality improvement. Second, we described conventional approaches of developing NEI and differences
between NEI and EI for State Implementation Plan which is required for air quality management in US. Last, we
analyzed how US Environmental Protection Agency and counterpart agencies in states came up with a new plan for
the next major regulatory modeling project. Based on our analysis, we conclude that early and steady participation
of local governments will lead to effective and efficient emission inventory development and, in turn, will result in

successful air quality planning that is necessary for actual air quality improvement.
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Fig. 1. Long-term trends of regionally averaged annual 4th
maximum daily 8-hour ozone and regional totals of
NO, and VOC emissions in Northeastern US (ME,
NH, VT, NY, MA, RI, PA, CT, NJ, DE, MD, and DC).
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Table 1. NIF 3.0 point source “Site Record” table format details (US EPA, 2003).

NEI Input Format - Point Sources
Version 3.0 Released April 2003, Revised Nov 2003
Record: Site
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Position Mandatory/ . If Using MSAccess
Necessary Data Element Data Type Length Data Definitions Use Con\:enthn Notes . . Table: tbIPointSI
See User’s Guide for more information
Begin End Criteria Toxics Field Name Field Type
1 2 M M RECORDTYPE CHARACTER 2  “codethatidentifies SI strRecord Type Text
the type of Record.
Code table - STATE_AND_
STATE AND The FIPS code for igf iz;g fS();(;Fg]t?j Code
3 7 M M COUNTY FIPS CHARACTER 5 ’ strStateCountyFIPs Text
CODE the state and county. If State and County
FIPS code does not apply, enter
value =0000 (e.g., 5 zeroes).
STATE by a soteooaltatal wStateFacl
8 2 M M FACILITY CHARACTER 15 ay s [" .Zc o f“ j y t“ eraciiity Text
IDENTIFIER sencyfodentiy a entifier
facility.
FACILITY The ID number assigned strBacilityReistr
23 34 REGISTRY CHARACTER 12 by the EPA Facility Honti ﬁery SIS Text
IDENTIFIER Registry System
Indicates if HAP
35 36 M gi%EL({I);Y CHARACTER 2 emitting facility is SZ(;?E?}%;-YFACILITY_ strFacilityCategory Text
MAIJOR or AREA.
37 0 ORIS FACILITY CHARACTER 6 Unlql?e 1dent1ﬁe‘r for . DQE code for electric generating strORISFacility Text
CODE electric generating units.  units. Code
Standard Industrial
43 46 N N SIC PRIMARY CHARACTER 4 Classification code Code table - SIC strSICPrimary Text
system.
NAICS North American Industry . .
47 52 M M PRIMARY CHARACTER 6 Classification code. Code table - NAICS sirNAICSPrimary Text
53 132 M M E/;(f\}lIEITY CHARACTER 80 The name of the facility. strFacilityName Text
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Table 1. Continued.

NEI Input Format - Point Sources
Version 3.0 Released April 2003, Revised Nov 2003
Record: Site

Mandatory/ If Using MSAccess
Position ;
Necessary Data Element Data Type Length Data Definitions Use Con\:enthn Notes . . Table: tbIPointSI
See User’s Guide for more information
Begin End Criteria Toxics Field Name Field Type
SITE Comments/description . .
133 172 DESCRIPTION CHARACTER 40 for this facility. strSiteDescription Text
Physical location of the
173 222 M M LOCATION CHARACTER 50 front door/main entrance strLocationAddress Text
ADDRESS e
of the facility site.
223 282 M M CITY CHARACTER 60 The name of the city. strCity Text
283 284 M M STATE CHARACTER 2 State abbreviation. strState Text
285 298 M M  ZIPCODE CHARACTER 14  LheUS.Postal Service strZipCode Text
zip code.
299 338 COUNTRY CHARACTER 40 The country name. strCountry Text
ID for the facility in .
339 358 NTI SITE ID CHARACTER 20 the 1996 NTL strNTISiteID Text
DUN &
350 367 BRADSTREET ~ CHARACTER 9 E‘:}i‘iﬁfadsmet no. for ;1?;?;‘3 radstreet g
NUMBER v
368 387 TRIID CHARACTER 20  rovic Release Inventory STRIID Text
(TRI) ID for facility.
Submittal status of record
when providing data See User’s guide instruction.
388 391 SUBMITTAL CHARACTER 4 corrections to NEI. Add;  Enter applicable code - A; D; RD; Text
FLAG .
Delete; Revise/ Del; or RA.
Or Revise/Add
Codes that represent .Key field anq Code table
American Indian tribes implementation. Code table -
392 394 M M TRIBAL CODE CHARACTER 3 © © TRIBAL_CODES. If Tribal Code strTribalCode Text

and Alaskan Native

entities. does not apply, enter value =000

(e.g., 3 zeroes).
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Table 2. EIS facility “Staging Table” format. Shaded areas indicate new data elements compared with NIF v3.0 requirement for facility information (US EPA, 2015b).

Grey lines indicate new elements that are not required in NIF v3.0.

NIF Corresponding Required for QA/ . .
Table/Data Element Table/Field Production Date Type in EIS Definition
An Identifier by which the facility site is referred to
Facility Site Identifier SI State Facility Identifier (Yes) Character (20) by a system. Not required if reporting the EIS Facility
Site
e e Inter related information management system. Required
Facility Site Program System Code New Data Element (Yes) Character (20) . . e e .
if reporting Facility Site Identifier
State And County FIPS code SI State and County FIPS (Yes) Character (5) United States. Required if reporting agency is State.
The code that ts the American Indian Tribi
Tribal Code SI Tribal Code (Yes) Character (3) ¢ vode Mhat represenis fhe Ameriean ndian Trbe or
Alaskan Native entity. Required if reporting agency is
State And County FIPS code New Data Element (Yes) Character (5) Agency is Mexico or Canada.
EIS Facility Site Identifier New Data Element No Character (20) 312 Slesntlﬁer AN OIS ER PG (L
. The date on which the identifier became effective.
Effective Date New Data Element No Date YYYY-MM-DD Must be between 1900-01-01 and 2050-12-31.
The date on which the identifier is no longer applicable.
End Date New Data Element No Date YYYY-MM-DD Must be between 1900-01-01 and 2050-12-31.
Organization Formal Name New Data Element No Character (100) Name of the organization.
Identifies the function that an organization or
Affiliation Type Code New Data Element No Character (20) individual serves, or the relationship between
an individual or
Code that identifies the Clean Air Act Stationary
Facility Category Code SI Facility Category No Character (20) Source designation. Examples include major, minor,
and synthetic
Facility Site Name SI Facility Name Yes Character (80) The name assigned to the facility site by the reporter.
Facility Site Description SI Site Description No Character (100) Supplemental text that describes the facility site.
Facility Site Status Code New Data Element Yes Character (20) Si?ede that identifies the operating status of the facility
The year in which the operating status became
Facility Site Status Code Year New Data Element (Yes) Integer (4) applicable. Required if facility site status is other

than “OP”-
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Table 2. Continued.
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NIF Corresponding Required for QA/ . .
Table/Data Element Table/Field Production Date Type in EIS Definition
Facility Site Comment New Data Element No Character (400) Any comments regarding the facility site.
. The code that sents a subdivision of an indust
NAICS Code SI NAICS Primary Yes Character (6) © code that Tepreserits a SubCIVISIon o afl Custry
that accommodates user needs in the United States.
Location Address Text SI Location Address Yes Character (100) The physical location of a facility site or organization.
The text that provides additional information about
Supplemental Location Text New Data Element No Character (50) a place, including a building name with its secondary
unit and
Locality Name SI City Yes Character (60) The name of the city, town, village, or other locality.
Location Address State Code SI State Yes Character (5) Canada, or Mexico.
A code used to identify a primary geopolitical unit of
Location Address Country Code New Data Element No Character (20) the world. ONLY USED FOR CANADA AND
MEXICO
The code that sents .S. ZIP cods
Location Address Postal Code SI Zip code Yes Character (10) © o 'e at represents a U.S codeor
International postal code.
Address Comment New Data Element No Character (400) Any comments regarding the address information.
Th f th lar dist idi
Latitude Measure New Data Element Yes Decimal (8.5) ¢ measure of the angular distance on a meridian
north or south of the equator.
Longitude Measure New Data Element Yes Decimal (8.5) The measure of Fhe angu.laf distance on a meridian east
or west of the prime meridian.
The number that represents the proportional distance
Source Map Scale Number New Data Element No Integer (6) on the ground for one unit of measure on the map or
photo.
Horizontal Accuracy Measure New Data Element No Integer (6) =
. . The horizontal it of . Required if
Horizontal Accuracy Unit of Measure New Data Element (Yes) Character (20) © (,)HZOH a. accuracy uflit Of measure. Requirec &
reporting Horizontal Accuracy Measure
Horizontal Collection Method Code New Data Element No Character (3) The c9de that 1dent1ﬁcs the met}.mod used to chermme
the latitude and longitude coordinates for a point on the
Horizontal Reference Datum Code New Data Element No Character (3) B e e e

determining latitude and longitude coordinates.
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Table 2. Continued.

NIF Corresponding Required for QA/ . ..
Table/Data Element Table/Field Production Date Type in EIS Definition
The code that sents the place for which hi
Geographic Reference Point Code New Data Element No Character (3) ¢ C(.) © that represen S © PRSI A S
coordinates were established.
Data Collection Date New Data Element No Date YYYY-MM-DD The calendar date when data were collected.
The text that ides additional inf tion about
Geographic Comment New Data Element No Character (200) © fext Ha p rovt e§ accitionat trformation abou
the geographic coordinates.
Vertical Measure New Data Element No () The measure of elevation (i.e., the altitude), above or
below a reference datum.
Th ical unit of sure. Required if i
Vertical Unit of Measure Code New Data Element (Yes) Character (20) e.vertlca unit of measure. Required if reporting
vertical measure
Vertical Collection Method Code New Data Element No Character (3) The.code that 1der}t1ﬁes the r.nethod used to collect t.he
vertical measure (i.e., the altitude) of a reference point.
Vertical Reference Datum Code New Data Element No Character (3) The c0fie that reprf:sents the refctrence datuim used to
determine the vertical measure (i.e., the altitude).
Th h h if
Verification Method Code New Data Element No Character (3) © che that repres.ents the proF ess used to verify
the latitude and longitude coordinates.
The code that ts the part ible fi
Coordinate Data Source Code New Data Element No Character (3) © CO ¢ tha represen e . v respons% eor
providing the latitude and longitude coordinates.
Geometric Type Code New Data Element No Character (3) Points.
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20 et 200495 E ARAFY A7 F2 7|9
o] Al AAQl EIS e =A%tk % 17 % 2%
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olelgt A BA F A AW 84 ool 27
8% 5851 39 Tt SASTE BAV} AT

on, o] 5 sjAstuA AYFF Al = 2005 NEI
Version 19 “Reduced Efforts” HZXHS A3 ch
(Cui et al., 2012; Dombrowski et al., 2005). 7] 22 9]
JEAFS 2005 NEI Version 1 & A], 84 7153 B &
He A o] 99 =S 2002 NEI 2|F #9f =}
22 gAgths Aol itk 23U 2005 NEI Version 1
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T, 2719 271 vjEek E2olgts 0]82 2005
dx 27} 7|9 &2 =4 B7F(National Air Toxic
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Table 3. Anticipated timeline for 2005 national emission
inventory development (Oommen, 2009) (refor-
matted and revised for some wording).

Time Task

Spring 2007
Summer/Fall 2007

2005 NEI, Version 1 Prepared
Data Gathering/QA

May 2008 2005 NEI, Version 2 Draft
Summer 2008 EPA Internal Review

October 2008 2005 NEI, Version 2 Final
Spring 2009 2005 NEI, Version 3 Draft

Summer/Fall 2009 2005 NEI, Version 3 Final
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TAOoZ 4= 9t (McLeod et al., 2015; Bergin et
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(Integrated Planning Mode)9] o2 &A|4 (d: 715
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tj¢+& A A 5F% 3 (ERTAC EGU Committee, 2015), &
o AR Al 4 W7k et 14 1M A
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F HAl= dA A3 21 NEMO (Nonpoint Emission
Methodology and Operator 1nstruct10ns)°]E}(Mason et
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Table 4. Comparison of GloBEIS3.5 with MEGAN2.04, MEGAN 2.1, and BEIS 3.14 (Sakulyanontvittaya et al., 2012).

GloBEIS vs  GIloBEIS vs
Category MEGAN2.04 MEGAN2.10 BEIS3.14 GloBEIS3.5 BEIS MEGAN?2.10
Isoprene EF oaks =24 oaks =24 oaks=175  oaks=175 1l =
@ (mg/m*h) ’ :
<)
q.% M"?;‘ge/ﬁi/‘;g EF pine=1.45 pine =145 pine=2.1 pine=2.1 " T
=
=] N
Z Sesquiterpene EF . . . .
é (mg/m?h) pine=0.2 pine=0.2 pine =0.08 pine=0.2
43]
OVOCEF oak =2 oak=2 oak=2.4 0ak=0.55
(mg/m/h)
° é Peak LAI satellite data satellite data constant both options
R
=0
€5 based on
Rz LAI variations satellite data satellite data both options
o temperature
Solar constant
(W/m?) 1367 1367 1320/1300 1367
Visible fraction F E F 46% of total
(diffuse Frac) (transmission) (diffuse Frac) solar
Diffuse fraction F different for F (P, zenith F
(transmission) PPFD angle, Q) (transmission)
umol photons diffuse=4.3,
- per Joule 435 direct=4.6 46 435
=]
g Sunl vs shade 40% sun xx% sun 37% sun 40% sun
5 eaves
<
g Canopy PPED 5 levels; xx% 5 levels; xx% 1 level; 1xx% 5 levels; xx%
5 Py transmitted transmitted transmitted transmitted
%]
Isoprene/MBO a, C =f(past a, C =f(past a=0.00185, o, C =f(LAI
light response light) light) C.=142 depth)
MT/SQT 5 to 80% light parameters
. none none
response to light dependent vary
CH,OH 80% light parameters responds to 100% light
response to light dependent vary light dependent
OovoC 5 to 80% light parameters none 100% light
response to light dependent vary dependent

Canopy leaf

energy balance

energy balance

equal to air

equal to air

temperature temperature temperature
Isoprene Eopt, Topt=f Eopt, Topt=f Eopt=1.9, Eopt, Topt= f
g response to T (past T) (past T) Topt=312.5 (past T)
g MT _ _ _ _
g, response to T f=0.09 or 0.12 p=0.1 B=0.09 =0.09
g
Q
& respganztoT p=0.120r0.17 p=0.17 p=0.17 p=0.17
res;c):)\rig(ioT p=0.08t0.13 p=0.08t00.13 =0.09 p=0.12
Leaf ace Guenther et al., Guenther et al., none Guenther et al.,
g g 2006 2006 1999
& =f(soil =f(soil =f(drought
g § Drought moisture) moisture) none index)
S .
e} =f(ambient - _
CO, none C0,) none none = =
Comparisons are for late summer, midday conditions in Western U.S.; = indicates there is no difference; =~ indicates GloBEIS is within 3%; 1 ()

GIoBEIS is 3 to 7% higher (lower); 1 1 (] | ) GIoBEIS is 8 to 15% higher (lower); 111 (| | |) GIoBEIS is >15% higher (lower); XX represents
varying amount which is dependent on internal calculations.
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