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1 Introduction

The U.S. Environmental Protection Agency (EPA) ghereferred to as “we,” has developed a
2005-based air quality modeling platform. Thisument describes the emissions inventory and
emissions modeling for a version of the platformsisting of Criteria Air Pollutants (CAPs) and
the following select Hazardous Air Pollutants (HARgrcury (Hg), chlorine (Cl), hydrochloric
acid (HCI) and benzene, acetaldehyde, formaldehpdemethanol. The latter four are also
denoted BAFM. This platform is called the “CAP-BMR2005-Based Platform, Version 4”
platform, since it is primarily a CAP platform, WiBAFM and Hg included. The reasonitis
“Version 4” is that it has been updated from th@2®ased platform, version 3. It is based on
the 2005 National Emission Inventory (NEI), versibn
(http://www.epa.gov/ttn/chief/net/2005inventory.hfmFrom this point on, we refer to it simply
as the “2005 Platform.” This document descrilbesapproach and data used to produce the
emission inputs to the air quality models usechan2005 Platform. A version of the 2005-based
platform that contains additional HAPs is documdrde part of the Revised Annual Renewable
Fuel Standard (RFS2) rule (EPA, 2010).

Emissions preparation for the 2005 Platform suptovb air quality models: (1) the Community
Multiscale Air Quality (CMAQ) modelittp://www.epa.qgov/AMD/CMAQ) and (2) the
Comprehensive Air Quality Model, with extension®{@Xx) (http://www.camx.con). Both
models support modeling ozonesf@nd particulate matter (PM) and require hourlgt gndded
emissions of chemical species from the followingeimtory pollutants: carbon monoxide (CO),
nitrogen oxides (N§), volatile organic compounds (VOC), sulfur dioxi&0,), ammonia
(NHg3), particulate matter less than or equal to 10 omsr(PMg), and individual component
species for particulate matter less than or equali microns (PMs). In addition, the CMAQ
CBO05 with chlorine chemistry, which is part of these” version of CMAQ, allows explicit
treatment of BAFM and includes anthropogenic HARssons of HCl and Cl. Readers may
note that the base version of CMAQ targeted by20@5 Platform described here does not
support Hg, but that this modeling platform doedude Hg for 2005.

The effort to create the emission inputs for the2Platform included
(1) development of emission inventories for a 26@ilel evaluation case,
(2) development of emission inventories for a 2B685e case and projected years consistent
with that base,
(3) updates to the emissions modeling tools,
(4) updates to the emissions modeling ancillassfiised with the tools, and
(5) application of the tools.

The primary emissions modeling tool used to créaeCMAQ model-ready emissions was the
Sparse Matrix Operator Kernel Emissions (SMOKE) eliod) system. We used this tool to
create emissions files for a 36-km national grid2akm Eastern grid and a 12-km Western grid
for the following cases:

* 2005 evaluation (also known as the “2005ak” caBle¢ purpose of this case is to
compare the air quality model results to ambienbbservations to assess the ability of
the air quality model to estimate ambient air coniions of ozone and PMlevels.

1



For regulatory applications, this case is imatuded in the relative response factor (RRF)
calculations.

» 2005 base case (also known as the “2005ck” cabe)plirpose of this case is to provide
a 2005 case that is consistent with the methods insthe future-year base case and
control cases. For regulatory applications, tAsecisncluded in the RRF calculations.

A final version of this documentation will also ¢am sections on the development of the 2020
(2020ck) base case.

Other 2005 and future-year base case emissionsiegredeveloped but are associated with
specific regulatory actions and are therefore damted as part of those rules (e.g., RFS2, Light
Duty Greenhouse Gas Rule).

There are two differences between the 2005 evaluaind the 2005 base case. The evaluation
case uses 2005-specific fire emissions and 20063$p®mcific continuous emission monitoring
(CEM) data for electric generating units (EGUsheR005 base case includes an “average year”
scenario for fires, described in Section 2.3.2r EGUSs, the base case allocates the 2005
emissions to days and hours using a different ambr,ahis method is also used when creating
the future-year emissions.

The version 4 2005-based Platform builds upon @imeepts, tools and emissions modeling data
from EPA’s version 3 2002-based Platform, docuntkbte
http://www.epa.gov/scram001/reports/Emissions%20%2DVoll 02-28-08.pdf

A summary of the key differences between the 2088d?m and the 2002 Platform are
provided in Table 2-1.

This document contains five sections and two apigsesd Section 2 describes the 2005
inventories input to SMOKE. Section 3 describasdmissions modeling and the ancillary files
used with the emission inventories. Section dd@dded in a future version of this document,
describes the development of the 2020 inventoryjépted from 2005). Section 5 provides
references. Appendices A and B provide additioke#hils about specific technical methods.

Electronic copies of the data used with SMOKE Fa 2005 Platform are available at the
emissions modeling clearinghousétp://www.epa.gov/ttn/chief/emchinder the section
entitled “2005-Based Modeling Platform” and the settion entitled “CAP-BAFM 2005-Based
Platform”. This is referred to as the “2005v4 wigdy'sthroughout this document.

2 2005 emission inventories and approaches

This section describes the 2005 emissions datéectéar input to SMOKE. The primary basis
for the 2005 emission inputs for the version 4fBtat is the 2005 National Emission Inventory
(NEI), version 2, which includes emissions of CA)NVOC, SQ, NHs, PMyo, PM, 5 and
hazardous air pollutants (HAPs). The 2005 platfatilizes select HAPs: the base version
includes chlorine, HCI, Hg, benzene, acetaldehfatejaldehyde, and methanol. The RFS2



version of the platform (EPA, 2010) utilized thdéldaving additional HAPs: acrolein, 1,3-
butadiene, naphthalene, toluene and xylenes (rarapmixed).

Documentation for the 2005 NEI can be found at:
http://www.epa.gov/ttn/chief/net/2005inventory.htitibcumentation Version 2 of the 2005

NEI was used for the 2005 Platform. For inven®oatside of the United States, which include
Canada and Mexico, we used the latest available-year inventories as discussed in Section
2.6.

The 2005 NEI includes five sectors: nonpoint (feriy called “stationary area”) sources, point
sources, nonroad mobile sources, onroad mobilessuand fires. The fires portion of the
inventory includes emissions from wildfires andgaorgbed burning computed as hour-specific
point sources. For purposes of preparing the CMA&y emissions, we split the 2005
emissions inventory into several additional “platfd sectors for use in emissions modeling, and
we added biogenic emissions, emissions from thedlan and Mexican inventories, and
augmented with other emissions data to be expldietmlv. The significance of an emissions
modeling or “platform” sector is that it is run ttugh all of the SMOKE programs except the
final merge (Mrggrid) independently from the otlsectors. The final merge program combines
the sector-specific gridded, speciated and tempedkemissions together to create the CMAQ
or CAMx emission inputs.

Table 2-1 presents the sectors in the 2005 Platfdrhe sector abbreviations are provided in
italics; these abbreviations are used in the SM@dfleling scripts and inventory file names,
and throughout the remainder of this document. tMienot use all sectors for all modeling
cases; in particular, we used the ptfire platfoettar only for the 2005 model performance
evaluation. We used the avefire platform sectoafbmodeling cases except for the model
performance evaluation. The rationale for usingrage fires in the 2005 base case and future-
year cases rather than the 2005 year-specific (jrtise) is described in Section 2.3.2. Updates
from the 2002 platform are discussed in Table 2-2.

Table 2-1. Platform sectors used in emissions modeling fo20@5 Platform

Platform Sector | 2005 NEI Description and resolution of the data input to SMOKE
Sector
IPM sector: ptipm | Point 2005v2 NEI point source EGUs mapped to thegiated Planning

Model (IPM) model using the National Electric Engidatabase
System (NEEDS, 2006 version 3.02) database. Hdilety/for
continuous emission monitoring (CEM) sources acéuihed only for
the 2005 evaluation case. Day-specific emissionadn-CEM
sources created for input into SMOKE.

Non-IPM sector: Point All 2005v2 NEI point source records not maitho the ptipm sector,
ptnonipm annual resolution. Includes all aircraft emissions

Point source fire | Fires Point source day-specific wildfires and priésd fires for 2005. Thig
sector: ptfire sector used only for the 2005 evaluation case.

Average-fire N/A Average-year wildfire and prescribed fire enoss derived from the
sector: avefire 2002 Platform avefire sector, county and annualuéi®n. Used for

the 2005 base year and the future base modellsuhapt for the
model evaluation case.




Platform Sector | 2005 NEI Description and resolution of the data input to SMOKE
Sector
Agricultural Nonpoint | NH emissions from NEI nonpoint livestock and ferglizpplication,
sector: ag county and annual resolution.

Area fugitive dust | Nonpoint | PM, and PM s from fugitive dust sources from the NEI nonpoint

sector: afdust inventory (e.g., building construction, road coustion, paved roads,
unpaved roads, agricultural dust), county and dmagalution.

Remaining Nonpoint | Primarily 2002 NEI nonpoint sources ndtestvise included in other

nonpoint sector: SMOKE sectors, county and annual resolution. Adstudes updated

nonpt Residential Wood Combustion emissions and year 2005
California Western Regional Air Partnership (WRAR)and gas
“Phase II” inventory.

Nonroad sector: Mobile: Monthly nonroad emissions from the National Molhiteentory

nonroad Nonroad | Model (NMIM) using NONROAD2005 version nrO5c-Bondigafor
all states except California. Monthly emissionsGalifornia created
from annual emissions submitted by the CaliforniaResources
Board (CARB) for the 2005v2 NEI

locomotive, and Mobile: Year 2002 non-rail maintenance locomotives, andgmaty 1 and

non-C3 Nonroad | category 2 commercial marine vessel (CMV) emissgmsces,

commercial county and annual resolution. Unlike prior plaths; aircraft

marine: emissions are now included in the ptnonipm seatdrcategory 3

alm no c3 CMV emissions are now contained in the seca_c®sect

C3 commercial Mobile : | Annual point source formatted year 2005 categai@3 CMV

marine: seca_c3 Nonroad | emissions, developed for the EPA rule called “Galraf Emissions
from New Marine Compression-Ignition Engines afbove 30
Liters per Cylinder”, usually described as the Eias Control Area
(ECA) study, originally called S(Q“S") ECA.

Onroad Mobile: Three, monthly, county-level components:

California, onroad 1) Onroad emissions from NMIM using MOBILEG.2, othkah

NMIM-based, and for California.

MOVES sources 2) California onroad, created using annual emissiabsngted

not subject to by CARB for the 2005v2 NEI.

temperature 3) Onroad gasoline non-motorcycle vehicle emissioosfdraft

adjustments: MOVES not subject to temperature adjustments: @th@o,

on_noadj NOyx, VOC, some VOC HAPs, and evaporative VOC and

some VOC Hazardous Air Pollutants (HAPS).

Onroad cold-start | Mobile: Monthly, county-level draft MOVES-based onroad moatorcycle

gasoline exhaust | onroad gasoline emissions subject to temperature adjusemémmited to

mode vehicle from exhaust mode only for PM species and Naphthal@adifornia

MOVES subject emissions not included. This sector is limiteddtd start mode

to temperature emissions that contain different temperature adjast curves from

adjustments: running exhaust (see on_moves_runpm sector).

on_moves _startpm

Onroad running Mobile: Monthly, county-level draft MOVES-based onroad moatorcycle

gasoline exhaust | onroad gasoline emissions subject to temperature adjusemémmited to

mode vehicle from
MOVES subject
to temperature
adjustments:
on_moves _runpm

exhaust mode only for PM species and Naphthal@adifornia
emissions not included. This sector is limitedunning mode
emissions that contain different temperature anjast curves from
cold start exhaust (see on_moves_startpm sector).




Platform Sector | 2005 NEI Description and resolution of the data input to SMOKE
Sector
Biogenic: biog N/A Hour-specific, grid cell-specific emissions geated from the
BEIS3.14 model -includes emissions in Canada anddde
Other point N/A Point sources from Canada’s 2006 inventory Biettico’s Phase |l
sources not from 1999 inventory, annual resolution. Also includeswal U.S. offshore
the NEI: othpt oil 2005v2 NEI point source emissions.
Other point N/A Annual year 2000 Canada speciated mercury gaatce emissions.
sources not from
the NEI, Hg only:
othpt_hg
Other nonpoint N/A Annual year 2006 Canada (province resolutiorn) gear 1999 Mexicd
and nonroad not Phase Ill (municipio resolution) nonpoint and nadanobile
from the NEI: inventories, annual resolution.
othar
Other nonpoint N/A Annual year 2000 Canada speciated mercury fronpoint sources.
sources not from
the NEI, Hg only:
othar_hg
Other onroad N/A Year 2006 Canada (province resolution) and y€®9 Mexico Phase

sources not from
the NEI: othon

Il (municipio resolution) onroad mobile inventasieannual
resolution.

The emission inventories for input to SMOKE for @05 base and evaluation case are
available at the 2005v4 website (see the end did@®et) under the link “Data Files” (see
“2005emis”directory). The “readme” file providedlicates the particular zipped files
associated with each platform sector.

Before discussing the specific components of tH#b2émissions platform, we provide a

summary of the significant differences between2B@2 V3 emissions platform and this 2005
platform. Table 2-2 shows the emissions inventgrgtates from 2002 V3 to this 2005 platform.
New sectors appear in the 2005 platform and somkess migrate to different sectors. Table

2-2 does not discuss the modifications to thesentories for emissions modeling; these details

are provided in the sections that follow.



Table 2-2. Summary of significant changes between 2002 an8 Pi&forms by sector

Platform Sector

Summary of Significant Inventory Differences in 2005 Platform

IPM sector: ptipm

— Updated from 2002 NEI version 3 to 2005 NEI vers2gooint inventory.

- Updated hourly CEM data from 2002 to 2005.

- Updated day-specific CEM and non-CEM data usingotaa information baseg
on years 2004 through 2006, rather than 2001 thr@003.

- Updated NEEDS database to NEEDS 2006, version 3.02.

— EGUs from 2002 platform assigned to ptnonipm seltawe been reassigned tg
the ptipm sector.

)

Non-IPM sector:
ptnonipm

— Updated from 2002 NEI version 3 to 2005 NEI vers2gooint inventory.

- Now includes all aircraft emissions (no longer lim ano_c3 sector).

- EGUs from 2002 platform assigned to ptnonipm selcawe been reassigned tg
the ptipm sector.

Point source fire
sector: ptfire

- Updated to include all wildfire and prescribed bngremissions for 2005. The
2002 platform contained some county-level monthspribed burning
emissions that were included in the nonptfire gecho contrast, all 2005 fires
data used for modeling are resolved as point sewtday-specific temporal
resolution. Therefore, there is no nonptfire serctdhe 2005 platform.

— This sector uses BAFM emissions from the inventoryBAFM model species
as part of VOC speciation (as opposed to getting@Anodel species from
solely speciating VOC as was done in the 2002 CAlp-platform)

Average-fire

Same as 2002 Platform with the following exceptions

L

sector: avefire 1) VOC revised higher, now as a factor of CO;

2) Avefire inventory data contains HAPs, computedaasdr from PM s,
however, these data were not used during processiihg emissions (the
are provided in the inventory files)

Agricultural Unchanged from 2002 Platform.
sector: ag

Area fugitive dust
sector: afdust

Transport fraction for P, inadvertently not applied in the original 2002
platform, is correctly applied in 2005 platform.

Remaining
nonpoint sector:
nonpt

Similar to the 2002 Platform except for the follogi

1) Replaced non-California WRAP oil and gas emissieits WRAP Phase
Il oil and gas emissions;
Residential Wood Combustion (RWC) emissions updaie®M and
VOC for Oregon and New York, VOC emissions factomrected for all
states except California, and, VOC HAPs computed;
HCI corrections made to GA, UT, and VA for Induatrand
Commercial/lnstitutional coal-fueled boilers;
Use BAFM emissions from the inventory as part ofG/€peciation for
some sources in this sector.

2)

3)

4)

Nonroad sector:
nonroad

2002 platform emissions replaced with 2005 NEI #r® emissions.

1) California 2002v3 emissions replaced with CARB-sitted 2005v2

emissions with Nkland some HAPs computed separately.

2) The remaining states emissions simply replaced 2005v2 NMIM.
Use BAFM as part of VOC speciation for the neally entire sectoronly LPG
and CNG fueled sources did not have BAFM emissitrese were the only
sources for which we did not use BAFM.)




Platform Sector

Summary of Significant Inventory Differences in 2005 Platform

locomotive, and
non-C3
commercial
marine:
alm_no_c3

Locomotives, and Category 1 and Category 2 CMV simiis are the same as
2002 Platform alm sector. 2005 Platform does mdude these emissions in this
sector:

1) aircraft —these are in the 2005 ptnonipm sector;

2) Category 3 CMV —these are replaced by 2005 secseat8r inventory;

3) Tribal data removed due to lack of spatial surregat
Use BAFM emissions from the inventory as part ofG/€peciation for some
sources in this sector.

C3 commercial
marine: seca c3

New sector for 2005 Platform. These point sour8e€CMV emissions replace a
subset of the 2002 Platform alm sector emissigegiically, port and underway
residual fuel C3 county-level emissions.

Use BAFM emissions from the inventory as part ofG/€peciation for all source
in this sector.

Onroad
California,
NMIM-based, and

2002 platform emissions replaced with updated 200Bsions as follows:
1) California —2005 CAP and HAP emissions. SuppligdCBRB, gap-filled
with NMIM NH ; and allocated to road types using NMIM —base@sati

MOVES sources 2) Draft MOVES (except for California) onroad gasolgmissions for
not subject to exhaust and evaporative mode for all vehicle typegpt motorcycles for
temperature the pollutants N@, VOC, CO, benzene, acetaldehyde, formaldehyde, 1,3
adjustments: butadiene, acrolein, and naphthalene.
on_noadj 3) All other emissions not covered by (1) and (2) abosed the 2005 NEI
version 2 emissions, except for BMnd PM s emissions included in the
on_moves_startpm and on_moves_runpm sectors, astdesbelow.
Use BAFM emissions from the inventory as part ofG/€peciation for all sources
in this sectof.
Onroad cold-start | For the 2005 platform, this new sector includesdiadt MOVES onroad gasoline|
gasoline exhaust | non-motorcycle PM and naphthalene cold start magisseons subject to grid cel
mode vehicle from | and hourly temperature adjustments. Temperatyjustacents for cold starts
MOVES subject (here) are different than running mode emissioanch the need to separate these
to temperature emissions into these new sectors, on_moves_stangnon_moves_runpm.
adjustments:
on_moves _startpm
Onroad running For the 2005 platform, this new sector includesdfagt MOVES onroad gasoline|
gasoline exhaust | non-motorcycle PM and naphthalene running modesams subject to grid cell
mode vehicle from | and hourly temperature adjustments. Temperatyustacents for running mode
MOVES subject (here) are different than cold start mode emissibasce the need to separate these
to temperature emissions into these new sectors, on_moves_stanpnon_moves_runpm.
adjustments:
on_moves _runpm
Biogenic: biog Updated from BEIS3.13 in the 2002 platform to BEISBin the 2005 platform.
Underlying land use data was not updatBemains in both 2002 and 2005
platforms are the same: U.S., Canada, and Mexico.
Other point New offshore oil emissions from 2005 NEI versiopdnt inventory.
sources not from | Canadian emissions updated from year 2000 to 20€@b6using point-specific
the NEI: othpt speciated emissions and facility-specific tempataication.
Other point This sector was not in the “CAP-only” version o&th002 Platform, but it was in
sources not from | the multi-pollutant version. It contains the sagiaga as in the 2002 multi-pollutant

the NEI, Hg only:
othpt_hg

platform: year 2000 Canadian point source mercamg&ons.




Platform Sector Summary of Significant Inventory Differences in 2005 Platform

Other nonpoint Canadian emissions updated from year 2000 to 2006.

and nonroad not

from the NEI:

othar

Other nonpoint New sector in the 2005 platform, contains year 2080adian point source

sources not from | mercury emissions.
the NEI, Hg only:
othar_hg

Other onroad Canadian emissions updated from year 2000 to 2006.
sources not from
the NEI: othon

1Section 3.1.2.1 details the use of BAFM emissioomfthe inventory as part of VOC speciation; this i
one of the changes between the 2005 Platform andab2 Platform for several sectors.

Annual emission summaries for 2005, with compagsimn2002 CAPs emissions by emissions
modeling sector are provided in Table 2-3. VOG@I®are before BAFM speciation; they are
inventory VOC emissions, and not the sum of VOCssinns after BAFM speciation. Table 2-4
provides a summary of emission changes for CAPgfonlCanada and off shore oil between
the 2002 and 2005 platforms. The Mexico emissapraunchanged from 2002 platform.

The emission inventories for input to SMOKE for @05 base and evaluation case are
available at the 2005v4 website (see the end didet) under the link “Data Files” (see the
“2005emis” directory). The inventories “readmdéfprovided indicates the particular zipped
files associated with each platform sector.



Table 2-3. Summaries by sector of 2002 and 2005 Platform pese CAPs-only emissions for
the continental United States (48 states + Distfic€olumbia)

[tons/yr] | [tons/yr] | [tons/yr] | [tons/yr] | [tons/yr] | [tons/yr] |[tons/yr]
Year |Sector VOC NOy CO SO, NH 3 PMq, PM, 5
2002 |afdust 8,858,989,830,273
ag 3,251,990
almt? 123,459 2,258,985 806,17(¢ 312,18( 904 96,981 86,719
nonpt 7,929,917 1,531,608 7,526,721 1,250,266 135,542 1,377,05%1,100,884
nonroad 2,873,623 2,176,159 21,386,058 187,284 1,859 227,87% 216,659
onroad 4,847,990 7,786,709 59,810,864 242,379 290,708 200,686 146,004
ptipm 42,378 4,618,946 605,147 10,359,117 29,991 608,708 501,999
ptnonipm 1,425,158 2,368,988 3,195,465 2,249,548 154,180 600,355 372,33(
avefire 1,958,992 189,428 8,554,551 49,094 36,7771 796,229 684,035
ptfire+n0nptfiré1 1,825,284 82,613 8,039,286 67,229 123,414 742,980 629,634
2002 non-fires Total 17,242,521 20,741,38{ 93,330,422} 14,600,774 3,865,17311,970,644 4,254,86%
2005 |afdust 8,858,992,030,391
ag 3,251,990
alm_no_c?s'2 67,69( 1,924,925 270,007 154,016 773 59,366 56,687
seca_c3”’ 22,336 641,224 53,677 416,793 53,519 49,237
nonpt 7,474,512 1,683,490 7,376,314 1,252,645 134,080 1,349,68%1,076,954
nonroad 3,480,939 2,115,408 19,502,718 197,341 1,972 209,100 198,734
on_noadi 3,123,642 7,203,876 41,647,066 144,216 295,203 170,554 115,991
on_moves_runpm 46,430 42,753
on_moves_startpi 23,607 21,739
ptipm 40,950 3,728,190 601,564 10,381,411 21,684 615,09% 508,903
ptnonipn‘f 1,310,085 2,247,228 3,222,221 2,117,649 159,003 653,957 442,656
avefire 451,127 189,428 8,554,551 49,094 36,7771 796,229 684,035
ptfire 2,962,421 193,371 12,529,792 101,012 206,081 1,294,6511,097,162
2005 non-fires Total 15,520,17} 19,544,34} 72,673,56( 14,664,07] 3,864,70¢ 12,040,304 3,544,046
% afdust 0% -44%
Differ- |ag 0%
ence g|m'? -27% 14% -60% 83% -14% 16% 22%
(220%025) Tnonpt 6% 10% 2% 0% 1% 2% 2%
12002 |nonroad 21% -3% -9% 5% 6% -8% -8%
Emiss-|onroad -36% -7% -30% -40% 2% 20% 24%
ions  [pPtipm -3% -19% -1% 0% -28% 1% 1%
ptnonipnt -8% -5% 1% -6% 3% 9% 19%
avefire -77% 0% 0% 0% 0% 0% 0%
ptfire 62% 134% 56% 50% 67% 74% 74%
% Difference non-fires
Total -10% -6% -22% 0% 0% 1% -17%

1 —alm sector in % Difference calculation consigtalm from 2002 platform and aggregated alm_nacarm
seca_c3 from the 2005 platform.
2- Note: aircraft in 2005 platform is containedlie ptnonipm sector.
3 —onroad sector in % Difference calculation cassi$é onroad from 2002 platform and aggregates oadj
on_moves_runpm, and on_moves_startpm from the pdorm.
4 — nonptfire emissions are in the 2002 platforiy;cthese are covered by the ptfire sector in @=2platform.
5 — only U.S. state/county seca_c3 emissions atedad here; emissions outside the (up to) 200rfamofe

boundary and international boundaries, while inethth our modeling, are not included in these surigna



Table 2-4. Summaries by sector for the other (“oth” —Canadexigb, and offshore- 2002 and
2005 Platform base year CAPs-only emissions withéen36km domain.

Year Sector [tons/yr]| [tons/yr] | [tons/yr] | [tons/yr] | [tons/yr] | [tons/yr] | [tons/yr]
VOC NOy CcO SO, NH3 PMig PM, s
2002 Canada othar 1,878,994,060,09Y 4,282,782 227,942 569,738 1,462,648 400,493
Canada othon 410,981 874,564 5,810,768 26,376 18,332 19,692 18,071
Canada othpt 308,286 654,803 1,155,470 2,115,572 23,866 241,081 129,342
Canada Subtota 2,598,262,589,46411,249,016 2,369,890 611,937 1,723,41Y 547,906
Mexico othar 586,842 249,04% 644,733 101,047 486,484 143,81¢ 92,861
Mexico othon 183,429 147,419 1,455,121 8,27( 2,547 6,955 6,374
Mexico othpt 113,044 258,510 88,957 980,359 0 125,38% 88,132
Mexico Subtotal 883,314 654,974 2,188,811 1,089,676 489,031 276,156 187,366
Off-shore othpt 70,329 26,628 6,205 0 0 0 0
2002 Total 3,551,90% 3,271,06{13,444,03] 3,459,56( 1,100,96] 1,999,57] 735,271
2005 Canada othar 1,281,095 734,587 3,789,362 95,086 546,034 1,666,188 432,402
Canada othon 270,872 524,837 4,403,745 5,309 21,312 14,6685 10,395
Canada othpt 447,313 857,977 1,270,438 1,664,040 21,268 117,669 68,689
Canada Subtota 1,999,2792,117,402 9,463,544 1,764,434 588,614 1,798,528 511,486
Mexico othar 586,842 249,04% 644,733 101,047 486,484 143,81¢ 92,861
Mexico othon 183,429 147,419 1,455,121 8,27( 2,547 6,955 6,374
Mexico othpt 113,044 258,510 88,957 980,359 0 125,38% 88,132
Mexico Subtotal 883,314 654,974 2,188,811 1,089,676 489,031 276,156 187,366
Off-shore othpt 51,240 82,581 89,812 1,961 0 839 837
2005 Total 2,933,83] 2,854,95111,742,16{ 2,856,07( 1,077,64} 2,075,51{ 699,688
Percent Canada othar -32% -31% -12% -58% -4%, 14% 8%
Difference |Canada othon -34%6  -409% -24% -80% 16% -26% -42%
(2005 — Canada othpt 450 31% 10% -21% -11% -519% -47%
2002)/2002 |Canada Subtota -23% -18% -16% -26% -4% 494 7%
emissions  [Mexico othar 0% 0% 0% 0% 0% 0% 0%
Mexico othon 0% 0% 0% 0% 0% 0% 0%
Mexico othpt 0% 0% 0% 0% 0% 0%
Mexico Subtotal 0% 0% 0% 0% 0% 0% 0%
Off-shore othpt 27%  210% 13489
% Difference Total -17% -13% -13% -17% -2% 4% -5%

1- Canada provided year 2006 fires but we did mcdude them in our 2005 platform.

The remainder of Section 2 provides details ofdat contained in each of the 2005 platform
sectors. Different levels of detail are provideddifferent sectors depending on the availability
of reference information for the data, the degreehanges or manipulation of the data needed
for preparing it for input to SMOKE, and whetheesle 2005 platform emissions changed
appreciably since the previously-documented 208#qin.

2.1 2005 NEI Point sources (ptipm and ptnonipm)

Point sources are sources of emissions for whiehip geographic coordinates (e.qg.,
latitude/longitude) are specified, as in the cadsanandividual facility. A facility may have
multiple emission points, which may be charactefias units such as boilers, reactors, spray
booths, kilns, etc. A unit may have multiple pre®es (e.g., a boiler that sometimes burns
residual oil and sometimes burns natural gas).e Nt this section describes only contiguous
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U.S. NEI point sources. The offshore oil platfamthpt sector) and category 3 CMV emissions
(seca_c3 sector) are point source formatted inviestdout they are discussed later in Section 2.

After removing offshore oil platforms (othpt seQtorve created two platform sectors from the
remaining 2005 point source NEI, v2 for input i@MOKE: the Integrated Planning Model
(IPM) sector (ptipm) and the non-IPM sector (ptpon). This split facilitates the use of
different SMOKE temporal processing and future y@ajection techniques for these sectors.
The inventory pollutants processed through SMOKbfith ptipm and ptnonipm sectors were:
CO, NG, VOC, SQ, NH3, PMyo, PM, 5 and the following HAPs: HCI, Hg and Cl. We didtn
utilize BAFM from these sectors as we chose toisped/OC without any integration of VOC
HAP (integration is discussed in detail in Sectoh.2.1).

The ptnonipm emissions were provided to SMOKE amsiahemissions. The ptipm emissions
used in 2005 were different for the model evaluatiase and for the base case. For the model
evaluation case, those ptipm sector sources wittd G&a (that we could match to the NEI)
used hourly S@and NG emissions and annual emissions of all other paiiist The hourly

data also contained heat input, which was usetldcate the annual emissions to hourly values.
For the non-CEM sources, we created daily emissisitgy an approach described in Section
2.1.1, and applied state-specific diurnal profteesreate hourly emissions. Finally, for the base
case, all sources (both CEM and non-CEM) used ailg emissions and diurnal profiles
approach.

Full documentation for the development of the 2p6mt source NEI, v2, is at:
http://www.epa.gov/ttn/chief/net/2005inventory.hfbcumentation A summary of this
documentation describes these data as follows:

1. Electric generating unit (EGU) emissions are olgdifrom emissions/heat input from
EPA'S Acid Rain Program. The following approachplaga to units in the 2002 NEI that
matched to 2005 CEMS units. For pollutants covénethe CEMS, the 2005 CEMS
data were used. For CEMS units with pollutantsaoeered by CEMS (e.g., VOC,
PM, s, HCL) unit-specific ratios of 2005 to 2002 hegtuhwere applied to 2002 NEI v3
emissions to obtain 2005 estimates.

2. Non-EGU Stationary Source enhancements focuseohproving the following sectors:

a. HAP data received from States and industry to stgpe MACT program,
including the recent Risk and Technology Revievem#king

b. 2005 State, local, and tribal data submitted to ERder the Consolidated
Emissions Reporting Rule (CERR)

c. HAP data from Toxic Release Inventory (TRI) for enngy facilities and
pollutants

d. Off-shore platform data from Mineral Management&ss (MMS)

The changes made to the NEI point sources priorddeling are as follows:

» The tribal data, which do not use state/county Fddeformation Processing Standards
(FIPS) codes in the NEI, but rather use the trdoale, were assigned a state/county FIPS
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code of 88XXX, where XXX is the 3-digit tribal codethe NEI. We made this change
because SMOKE requires the state/county FIPS code.

* We defaulted stack parameters for some point sewben modeling in SMOKE.
SMOKE uses an ancillary file, called the PSTK fiMyich provides default stack
parameters by SCC code to either gap fill stackipaters if they are missing in the NEI
or to correct stack parameters if they are outdideganges specified in SMOKE for
acceptable values. The SMOKE PSTK file is contgiimethe ancillary file directory of
the2005v4 website (see the end of Section 1).

* We applied a transport fraction to all SCCs thaidemtified as PM fugitive dust, to
prevent the overestimation of fugitive dust impantthe grid modeling as described in
Section 2.2.1.

2.1.1 IPM sector (ptipm)

The ptipm sector contains emissions from EGUs én2B05 NEI version 2 point inventory that
we were able match to the units found in the 20B&NS database, version 3.02
(http://www.epa.gov/airmarkets/progsregs/epa-ipn@inktm), which is used by the IPM,
version 3.02. The IPM model provides future yearssion inventories for the universe of
EGUs contained in the NEEDS database. As deschéledv, this matching was done in order
to (1) provide consistency between the 2005 EGUcssuand future year EGU emissions for
sources which are forecasted by IPM and (2) avoubbtk counting in projecting point source
emissions.

The 2005 NEI point source inventory contains emissiestimates for both EGU and non-EGU
sources. The IPM is used to predict the future geassions for the EGU sources. The
remaining non-EGU point sources are projected Imyyapy projection and control factors to the
base year emissions. It was therefore necessagntify and separate into two sectors: (1) all
sources that are projected via the IPM and (2)etltlbat are not. This procedure prevents
double-counting or dropping significant emissiorfsew creating the future-year emissions. The
matching process relies on imperfect data; consetyieve experienced a small degree of
dropped and/or double-counted emissions for sodhagsve could not match. We believe that
the unmatched units are small emissions sourcesibeave have reviewed both the NEI and the
NEEDS database to ensure that all significant EGad® been captured in the matching process.

The methodology that follows describes how we gpétpoint inventory into the ptipm and
ptnonipm sectors. The approach started with thes sgentified for the 2002 NEI (step 1) and
then included additional steps to apply these ¢éa2005 NEI.

Methodology to split the EGU from the non-EGU s@src

Step 1: Obtain facilities and units identifiedB&Us from the 2002 NEI
We identified 2002 NEI units as IPM units using 8896 NEEDS 3.0 database. This

methodology is described in the 2002 Platform dasutation previously referenced. Since
some source identifiers are held constant betwse2@02 and 2005 NEI, particularly “NEI

12



Unique ID”, we were able to more easily comparettéir@inventories to ensure that we made
improvements in the 2005 matching rather than iegdwnt omissions.

Step 2: Create the 2005 NEI v2 point modelingnitwey from the 2005v2 NEI and impacts on
EGU matching

We further enhanced the published 2005 NEI v2 pawgntory to improve the ptipm and
ptnonipm splits and make other udpates. Whatvalare the issues and how we resolved them,
and these represent differences between the pallab05 v2 NEI and what we used for
modeling.

1) We identified facilities added with HAP emissioesords that were clearly EGUs, but
had not been flagged as “IPM” sources. Theseifi@silhad facility identifiers (i.e., plant
IDs) beginning with “EGU”. We further confirmedahthese records were EGU
emissions; and therefore, we moved these unitsetptipm sector.

2) We found one additional unit with HAP emissionsorels not flagged as an EGU, but
that we confirmed were representing emissions fadacility for which we had
identified CAP records as ptipm sector records. fiéeed this unit (South Mississippi
Electric Power, plantid = 2807300021, unitid = ONEI_UNIQUE_ID=NEI409) into
the ptipm inventory.

3) Several facilities and units closed between 20@R2005 and had not initially been
removed in the development of the 2005v2 NEI; weaeed these based on a list from
the NEI developers.

4) Inspection of CEM and 2005 NEI v2 point inventoeyealed some duplication of
sources with state and non-state reported data cah occur because EPA created the
EGU records in the 2005 NEI, but the states sonestistill submitted these emissions
records. We removed these duplicates.

5) ORIS facility and boiler codes (used to match ®@EM hourly data) were
unintentionally dropped between a preliminary andlf2005 NEI v2 point dataset. We
completely repopulated these ORIS facility anddxaslodes based on what we had in
hand.

Creation of temporally resolved emissions for thipm sector

Another reason we separated the ptipm sourcestfierather sources was due to the difference
in the temporal resolution of the data input to SMED The ptipm sector uses the available
hourly CEM data via a method first implementedha 2002 platform that was also used for the
2005 platform. For sources with CEMs, we usedaitteal hourly CEM data for the 2005
evaluation case. The hourly CEM data were obtafreed the CAMD Data and Maps website
The SMOKE modeling system matches the ORIS Faaliy Boiler IDs in the NEI SMOKE-
ready file to the same fields in the CEM data. sTdllowed us to use the hourly S&hd NG

CEM emissions directly from the CEM data file. \W&ed the heat input from the hourly CEM

2 http://camddataandmaps.epa.gov/gdm/index.cfm?6tiseaemissions.wizard
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data to allocate the NEI annual values for all off@lutants from CEM sources, because hourly
data for these other pollutants are not availalille the hourly CEM data.

For sources not matching the CEM data (“non-CEMirses), we computed daily emissions
from the NEI annual emissions using a structurestyjlanguage (SQL) program and state-
average CEM data. To allocate annual emissioradb month, we created state-specific, three-
year averages of 2004-2006 CEM data. These avaragel-to-month factors were assigned to
non-CEM sources by state. To allocate the morghiissions to each day, we used the 2005
CEM data to compute state-specific month-to-dayofac averaged across all units in each state.
The resulting daily emissions were input into SMOKEhe daily-to-hourly allocation was
performed in SMOKE using diurnal profiles. The diepment of these diurnal ptipm-specific
profiles, which are considered ancillary data fMCKE, is described in Section 3.2.3.

For the 2005 base case, we do not use year-sp€éifit data, and for future-year scenarios,
there are no CEM data available for specific unitbus, for the base and future-year cases, we
used the same procedures as for “non-CEM” soutcesmpute daily emissions for input to
SMOKE for all ptipm sources.

2.1.2 Non-IPM sector (ptnonipm)

The non-IPM (ptnonipm) sector contains all 2005 NEpoint sources that we did not include
in the IPM (ptipm) sectdr The ptnonipm sector contains fugitive dust PMssions from
vehicular traffic on paved or unpaved roads at sdai facilities or coal handling at coal mifies
Prior to input to SMOKE, we reduced the fugitivestiBM emissions to estimate the emissions
that remain aloft by applying county-specific fug#t dust transportable fraction factors. This is
discussed further in Section 2.2.1.

For some geographic areas, some of the sourche pthonipm sector belong to source
categories that are contained in other sectorss ddcurs in the inventory when states, tribes or
local programs report certain inventory emissianpa@int sources because they have specific
geographic coordinates for these sources. Theyusaypoint source SCCs (8-digit) or non-
point, onroad or nonroad (10-digit) SCCs. In tB@2 NEI, examples of these types of sources
include: aircraft emissions in all states, wasspalsal emissions in several states, firefighting
training in New Mexico, several industrial procesaed solvent utilization sources in North
Carolina and Tennessee, livestock (i.e., animabandry) in primarily Kansas and Minnesota,
and petroleum product working losses.

The most significant changes we made to the ptmommissions involved moving some HAP
records that should have been flagged as IPM h@gtipm sector (discussed in section 2.1.1).
The other modifications are listed here and reprediéferences between the published 2005
NEI v2 and the 2005 inventory we used for modeling:

1) Removed duplicate annual records. We correctlyndiddelete sub-annual, non-
repeating records.

% Except for the offshore oil and day-specific paintrce fire emissions data which are includedpasate sectors,
as discussed in sections 2.6 and 2.3.1, respeactivel

*Point source fugitive dust emissions, which reprnesevery small amount of PM, were treated the samgin the
2002 platform but were treated as a separate sectoe 2001 Platform.
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2) Removed a source with a state/county FIPS cod@6f3 the “777” county FIPS
represents portable facilities that move acrossies, but is not currently a valid
state/county FIPS code in the SMOKE ancillary fT®STCY”. This Montana FIPS
code was located in northern Wyoming and contauseg small emissions.

3) Dropped sources with coordinates located well ineooceans or lakes.

4) Fixed the coordinates for several larger sourcashhd a state/county FIPS code
mismatch with their inventory coordinates greatemnt 10 km and emissions greater than
10 tons per year of either NOVOC, SQ, or 5 tons/yr of PMs. These corrections were
limited to a small number of plants in Arizona, iertk, Kentucky, Ohio, and Virginia.

2.2 2005 Nonpoint sources (afdust, ag, nonpt)

The 2005 NEI v2 generally did not included updatedpoint emissions from values used in the
2002 NEI, and this modeling platform took a simég@proach. Consequently, we created
several sectors from the 2002 nonpoint NEI. Weawsd the nonpoint tribal-submitted
emissions to prevent possible double counting thighcounty-level emissions. Because the
tribal nonpoint emissions are small, we do notcpdite these omissions as having an impact on
the results at the 36-km and 12-km scales usechdoleling. This omission also eliminated the
need for us to develop costly spatial surrogate ttatallocation of tribal data to grid cells

during the SMOKE processing, with little expectagact.

The documentation for the nonpoint sector of th@52REI is available at:
http://www.epa.qgov/ttn/chief/net/2005inventory.html

In the rest of this section, we describe in moritleach of the platform sectors into which we
separated the 2005 nonpoint NEI, and the changesate to these data. We will refer to the
2002 platform documentation for sectors that ditlam@ange.

2.2.1 Area Fugitive dust sector (afdust)

The area-source fugitive dust (afdust) sector ¢ogst@M,, and PM s emission estimates for
2002 NEI nonpoint SCCs identified by EPA staff astdsources. This sector is separated from
other nonpoint sectors to make it easier to apptyaasport fraction,” which reduces emissions
to reflect observed diminished transport from thesérces at the scale of our modeling.
Application of the transport fraction prevents twerestimation of fugitive dust impacts in the
grid modeling as compared to ambient samples. gBats included in this sector are paved
roads, unpaved roads and airstrips, constructesidential, industrial, road and total),
agriculture production and all of the mining 104tlii§CCs beginning with the digits “2325.” It
does not include fugitive dust from grain elevatoesause these are elevated point sources.

We created the afdust sector from the 2002 NEIdbaseSCCs and pollutant codes (i.e.,igM
and PM ) that are considered “fugitive”. A complete ligtall possible fugitive dust SCCs
(including both 8-digit point source SCCs and 1@xdionpoint SCCs) is provided at:
http://www.epa.gov/ttn/chief/emch/dustfractionsédc list2002nei_v2.xIsHowever, not all of
the SCCs in this file are present in the 2002 NEie SCCs included in the 2002 NEI that
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comprise the 2005 (2002) platform afdust sectongiwiare a subset of the SCCs in the web link)
are provided in Table 2-5.

Table 2-5. SCCs in the afdust platform sector

SCC SCC Description

2275085000 Mobile Sources;Aircraft;Unpaved Airsiripotal

2294000000 Mobile Sources;Paved Roads;All Pavedi®®atal: Fugitives

2296000000 Mobile Sources;Unpaved Roads;All Unpd&ealds;Total: Fugitives
2296005000 Mobile Sources;Unpaved Roads;Public eghRoads;Total: Fugitives
2296010000 Mobile Sources;Unpaved Roads;Indudin@laved Roads;Total: Fugitives
2311000000 Industrial Processes;Construction: SIE€117;All Processes;Total
2311010000 Industrial Processes;Construction: SI€117;Residential;Total

2311010040 Industrial Processes;Construction: SI€117;Residential;Ground Excavations
2311010070 Industrial Processes;Construction: SIE€1I7;Residential;Vehicle Traffic
2311020000 Industrial Processes;Construction: SI€117;Industrial/Commercial/Institutional;Total

2311020040 Industrial Processes;Construction: SI€117;Industrial/Commercial/Institutional;Ground
Excavations

2311030000 Industrial Processes;Construction: SI€17;Road Construction;Total

2325000000 Industrial Processes;Mining and Quagry®iC 14;All Processes;Total

2801000000 Miscellaneous Area Sources;Agricultucal&ction - Crops;Agriculture - Crops;Total
2801000002 Miscellaneous Area Sources;Agricultunal&ction - Crops;Agriculture - Crops;Planting
2801000003 Miscellaneous Area Sources;Agricultutal&ction - Crops;Agriculture - Crops;Tilling
2801000005 Miscellaneous Area Sources;Agricultungl&ction - Crops;Agriculture - Crops;Harvesting
2801000007 Miscellaneous Area Sources;Agricultucaliction - Crops;Agriculture - Crops;Loading
2805000000 Miscellaneous Area Sources;Agricultunal&ction - Livestock;Agriculture - Livestock;Total
2805001000 Miscellaneous Area Sources;Agricultucalction - Livestock;Beef cattle - finishing

operations on feedlots (drylots);Dust Kicked-upHnoves (use 28-05-020, -001, -002, or -003
for Waste

Our approach was to apply the transportable frastly county such that all afdust SCCs in the
same county receive the same factor. The appnasazhto calculate the county-specific
transportable fractions is based on land use datasadescribed by:
http://www.epa.gov/ttn/chief/emch/dustfractionsigsportable fraction 080305 rev.pdf

As the approach paper mentions, a limitation oftthesportable fraction approach is the lack of
monthly variability, which would be expected duestasonal changes in vegetative cover.
Further, the variability due to soil moisture, ppgtation, and wind speeds is not accounted for
by the methodology. An electronic version of tioermty-level transport fractions can be found
at: http://www.epa.gov/ttn/chief/emch/dustfractiongisportfractions052506rev.xls

The 2002 platform documentation describes an @mrathich the transportable fraction
application for PMswas not applied. This error was fixed for the 2@0atform, and 2005
PM, s afdust emissions are therefore correctly about &%than those in the 2002 platform.

2.2.2 Agricultural Ammonia sector (ag)

The agricultural NH“ag” sector is comprised of livestock and agriotdd fertilizer application
emissions from the nonpoint sector of the 2002 NHiis sector is unchanged in the 2005
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platform. The rest of this section documentat®therefore very similar to that in the 2002
documentation.

In building this sector we extracted livestock dadilizer emissions based on the SCC. The
livestock SCCs are listed in Table 2-6, and thelifszr SCCs are listed in Table 2-7.

Table 2-6. Livestock SCCs extracted from the 2002 NEI to ar¢lae ag sector

SCC SCC Description*
2805000000 Agriculture - Livestock;Total
2805001100 Beef cattle - finishing operations on feedlots (dts);Confinement
2805001200 Beef cattle - finishing operations on feedlots (dts);Manure handling and storage
2805001300 Beef cattle - finishing operations on feedlots (dis);Land application of manure
2805002000 Beef cattle production composite;Not Elsewhere Sifeesl
2805003100 Beef cattle - finishing operations on pasture/ra@gefinement
2805007100 Poultry production - layers with dry manure managebsystems;Confinement
2805007300 Poultry production - layers with dry manure managebsystems;Land application of manure
2805008100 Poultry production - layers with wet manure managehsystems;Confinement
2805008200 Poultry production - layers with wet manure managehsystems;Manure handling and storage
2805008300 Poultry production - layers with wet manure managenhsystems;Land application of manure
2805009100 Poultry production - broilers;Confinement
2805009200 Poultry production - broilers;Manure handling atorage
2805009300 Poultry production - broilers;Land application cdnure
2805010100 Poultry production - turkeys;Confinement
2805010200 Poultry production - turkeys;Manure handling arutage
2805010300 Poultry production - turkeys;Land application ofmmee
2805018000 Dairy cattle composite;Not Elsewhere Classified
2805019100 Dairy cattle - flush dairy;Confinement
2805019200 Dairy cattle - flush dairy;Manure handling and sipe
2805019300 Dairy cattle - flush dairy;Land application of maau
2805020001 Cattle and Calves Waste Emissions;Milk Cows
2805020002 Cattle and Calves Waste Emissions;Beef Cows
28050200038 Cattle and Calves Waste Emissions;Heifers and HE&ves
2805020004 Cattle and Calves Waste Emissions;Steers, Stege§aulls, and Bull Calves
2805021100 Dairy cattle - scrape dairy;Confinement
2805021200 Dairy cattle - scrape dairy;Manure handling andeagde
2805021300 Dairy cattle - scrape dairy;Land application of man
2805022100 Dairy cattle - deep pit dairy;Confinement
2805022200 Dairy cattle - deep pit dairy;Manure handling atmrage
2805022300 Dairy cattle - deep pit dairy;Land application cimure
2805023100 Dairy cattle - drylot/pasture dairy;Confinement
2805023200 Dairy cattle - drylot/pasture dairy;Manure handlangd storage
2805023300 Dairy cattle - drylot/pasture dairy;Land applicatiof manure
2805025000 Swine production composite;Not Elsewhere Classiftex® also 28-05-039, -047, -053)
2805030000 Poultry Waste Emissions;Not Elsewhere Classifieg @so 28-05-007, -008, -009)
2805030001 Poultry Waste Emissions;Pullet Chicks and Pulless than 13 weeks old
2805030002 Poultry Waste Emissions;Pullets 13 weeks old adérdbut less than 20 weeks old
28050300038 Poultry Waste Emissions;Layers
2805030004 Poultry Waste Emissions;Broilers
2805030007 Poultry Waste Emissions;Ducks
2805030008 Poultry Waste Emissions;Geese
2805030009 Poultry Waste Emissions;Turkeys
2805035000 Horses and Ponies Waste Emissions;Not Elsewhessi@iéal
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SCC SCC Description*

2805039100 Swine production - operations with lagoons (undietianimal age);Confinement
2805039200 Swine production - operations with lagoons (unsipetianimal age);Manure handling and storage
2805039300 Swine production - operations with lagoons (undpetianimal age);Land application of manure
2805040000 Sheep and Lambs Waste Emissions;Total
2805045000 Goats Waste Emissions;Not Elsewhere Classified
2805045002 Goats Waste Emissions;Angora Goats
2805045008 Goats Waste Emissions;Milk Goats
2805047100 Swine production - deep-pit house operations (urifipd animal age);Confinement
2805047300 Swine production - deep-pit house operations (urifipd animal age);Land application of manure
2805053100 Swine production - outdoor operations (unspeciéintmal age);Confinement

* All SCC Descriptions begin “Miscellaneous Areausces;Agriculture Production — Livestock”

The “ag” sector includes all of the Nlgdmissions from fertilizer from the NEI. Howevdre

“ag” sector does not include all of the livestochraonia emissions, as there are also significant
NH3; emissions from livestock in the point source ireenthat we retained from the 2002 NEI.
Note that in these cases, emissions were notmlg®inonpoint inventory for counties for which
they were in the point source inventory; therefomedouble counting occurred. Most of the
point source livestock Ndemissions were reported by the states of Kangad#lamesota. For
these two states, farms with animal operations wereided as point sources using the
following SCCS:

e 30202001: Industrial Processes; Food and AgricelltBeef Cattle Feedlots; Feedlots
General

e 30202101: Industrial Processes; Food and Agricelltdggs and Poultry Production;
Manure Handling: Dry

e 30203099: Industrial Processes; Food and AgricefltDairy Products; Other Not
Classified

There are also livestock NHmissions in the point source inventory with S@€39999999
(Industrial Processes; Miscellaneous Manufactuimalyistries; Miscellaneous Industrial
Processes; Other Not Classified) and 30288801 ¢hnidiliProcesses; Food and Agriculture;
Fugitive Emissions; Specify in Comments Field). \Wentified these sources as livestockNH
point sources based on their facility name. Tlasoa why we needed to identify livestock NH
in the ptnonipm sector was to properly implemestéimission projection techniques for
livestock sources, which cover all livestock sosraeot only those in the ag sector, but also
those in the ptnonipm sector. This will be disedskirther in Section 4 in the final version of
this documentation.

® These point source emissions are also identifjetth® segment ID, which is one of the following\WENE”,
“CATTLE", “DAIRY”, or “PLTRY".
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Table 2-7. Fertilizer SCCs extracted from the 200RIEI for inclusion in the “ag” sector

2002 SCC 2002 SCC Description*
2801700001 Anhydrous Ammonia
2801700002 Aqueous Ammonia

2801700003 Nitrogen Solutions

2801700004 Urea

2801700005 Ammonium Nitrate

2801700006 Ammonium Sulfate

2801700007 Ammonium Thiosulfate
2801700010 N-P-K (multi-grade nutrient fertilizers)
2801700011 Calcium Ammonium Nitrate
2801700012 Potassium Nitrate

2801700013 Diammonium Phosphate
2801700014 Monoammonium Phosphate
2801700015 Liguid Ammonium Polyphosphate
2801700099 Miscellaneous Fertilizers

* All descriptions include “Miscellaneous Area SowgcAgriculture
Production — Crops; Fertilizer Application” as theginning of the
description.

2.2.3 Other nonpoint sources (nonpt)

Nonpoint sources that were not subdivided intoatfaeist, ag, or avefire sectors were assigned to
the “nonpt” sector. This sector is similar to thenpt sector in the 2002 Platform, which uses the
2002 NEI v3 emissions. The differences are that:

* The 2005 platform replaces 2002 NEI v3 non-Calil@\Vestern Regional Air
Partnership (WRAP) oil and gas emissions (SCCsipagg with “23100”) with WRAP
year 2005 Phase Il oil and gas emissions.

* Residential wood combustion (RWC) emissions wepéaced with data for Oregon and
New York. This update is consistent with the 20@E\ND.

* RWC VOC emissions were recalculated for all stateept California to reflect an
updated emissions factor for VOC from RWC sourcBsis update is consistent with the
2005 NEIv2.

* We utilized benzene, formaldehyde, acetaldehydarattianol (BAFM) emissions from
sources that met the HAP-CAP integration criterszalssed in Section 3.1.2.1 (i.e., the
“integrate” sources). We removed BAFM from sourttest did not meet the integration
criteria (i.e., the “no-integrate” sources) so tBat-M would not be double counted with
the BAFM generated via speciation of VOC.

The 2002 platform documentation describes the ioreatf the 2002 nonpt sector in great detail,
but the rest of this section will simply documeritahas changed for the 2005 platform.

2005 Phase Il WRAP oil and gas inventory
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NEI 2002 Industrial Processes, Oil and Gas Prodn@missions (SCC=2310000000) were
removed from all non-California WRAP states and\WieAP 2005 Phase Il oil and gas
emissions were added. As seeable 2-8, the 2002 NEI nonpt inventory containvegy
small amount of emissions for this category. TAG@2NEI oil and gas nonpt emissions were
limited to VOC in Arizona, Montana, Nevada, New Nt North and South Dakota, and
Wyoming, and negligible CO and N@missions in New Mexico. In contrast, the 2005APR
oil and gas inventory contains much higher emissiogflecting greatly improved information
on the activity and equipment and emission fadimrshis sector for all WRAP states except for
California (and Washington): AK, AZ, CO, MT, NV, NMND, OR, SD, UT, WY. The
motivation and development of the Phase Il WRARand gas emissions is described in this
report:
http://www.wrapair.org/forums/ogwg/documents/20@7-RPhase_|I_O&G_Final)Report(v10-
07%20rev.s).pdf

Table 2-8. Oil and gas production nonpoint emissions in WR£es in 2002 and 2005
platforms. Emissions provided in short tons/year.

Pollutant | 2002 2005

CO 1 53,784
NOx 31 155,133
SO 0 2,842
VOC 2,184 480,252

Table 2-9 lists the new area source SCCs that evested to describe the new WRAP oil and
gas emissions inventory. We converted the WRAR&age day “IDA”-formatted inventory to
the SMOKE annual “ORL” (one record per line) fornaad retained only non-zero emissions,
leaving us with the following pollutants (also seefMable 2-8): CO, N@ SO, and VOC. The
first two SCC Tier descriptions “Industrial ProcessOil and Gas Production” are not repeated
in this table.

Table 2-9. New SCCs from the Phase Il WRAP Oil anas Inventory

SCC Description

2310000220 All Processes, Drill Rigs

2310000330 All Processes, Artificial Lift

2310000440 All Processes, Saltwater disposal engines

2310010100 Crude Petroleum, Heaters

2310010200 Crude Petroleum, Tanks - Flashing & Standing/Wagkmeathing

2310010300 Crude Petroleum, Pneumatic Devices

2310010700 Crude Petroleum, Fugitives

2310010800 Crude Petroleum, Truck Loading

2310020600 Natural Gas, Compressor Engines

2310020700 Natural Gas, Fugitives

2310020800 Natural Gas, Truck Loading

2310021100 Natural Gas, Heaters

2310021300 Natural Gas, Pneumatic Devices

2310021400 Natural Gas, Dehydrators
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SCC Description

2310021500 Natural Gas, Completion - Flaring & Venting

2310021600 Natural Gas, Venting

2310023000 Natural Gas, CBM - Dewatering pump engines

2310030210 Natural Gas Liquids, Tanks - Flashing & Standingf{ittg/Breathing, Uncontrolled

2310030220 Natural Gas Liquids, Tanks - Flashing & Standingfieg/Breathing, Controlled

Updates RWC emissions

The updates for RWC emissions were done betwee20b2 v3 and 2005 v2; no additional
updates were made for the platform. Currentlydbeumentation of RWC changes is not
available on the website so we document these esdmgre. First, emissions were replaced for
Oregon and New York, because these areas subruoittedjes to their 2002 v3 emissions that
they indicated were improvements. Second, anabfgiv, s and VOC for RWC indicated that,
with the exception of California, states and lcagéncies that submitted emissions, used the AP-
42-based VOC emissions factor (229 Ib VOC per toody for fireplaces, which we have
subsequently determined overestimated VOC by averder of magnitude. Therefore, we
replaced the AP-42-based VOC factor of 229 Ibs M@TCWwood burned with a factor from a
Mid-Atlantic Regional Air Management Association fRAMA) study (Marama, 2006) of 18.9
Ibs VOC/ton wood burned, using a series of cond@i@nalyses detailed in Appendix Ahe
conditional part of the changes was required bexeany states included fireplaces together
with woodstoves or did not include VOC with all RWé€lated SCCs.

The net effect of the RWC updates and the VOC cetation on annual national emission totals
between the 2002 and 2005 platform is shown ind akl10.

Table 2-10. RWC Emissions Changes for CAPs between 2002 antl p@fforms.
Emissions values provided in short tons/year.

Pollutant 2002 2005 % Change

VOC 1,476,756 40,754 -97.2%
NOx 40,707 38,369 -5.7%
CO 3,061,043 2,857,985 -6.6%
SO 5,705 5,307 -7.0%
NH3 8,700 7,238 -16.8%
PM,s 405,777 382,192 -5.8%
PMio 416,488 384,295 -7.7%

The 2005 platform also contains corrected HCI eimissfor Stationary Source Fuel Combustion
Coal fired Industrial and Commercial/Institutiotalilers (SCCs 2102002000 and 2103002000).
The EPA Office of Research and Development (ORBiified overestimated HCI in the 2002
platform nonpt sector and provided revised HCI sioiss in Georgia, Utah, and Virginia that
lowered these emissions by approximately 100,008/year.
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2.3 Fires (ptfire and avefire)

Wildfire and prescribed burning emissions are coet@in the ptfire and avefire sectors. The
nonptfire sector in the 2002 platform is not neefitledhe 2005 platform because the 2005
platform ptfire sector contains these emissionise ptfire sector has emissions provided at
geographic coordinates (point locations) and hdg dmissions values, whereas the avefire
sectors are county-summed inventories and haveaatotal emissions values. For the 2005
evaluation case, we modeled 2005 year-specifis fiegng the emissions from the ptfire sector.
For the 2005 base case, the ptfire sector wasaeghlay the avefire sector.

For the 2005 Platform, the following SCCs from B@95 NEI are considered “fires” (note that
the actual SCC description includes “MiscellaneAtea Sources” as the first tier level
description).

Table 2-11. 2005 NEI SCCs representing emissions in the pdfive avefire modeling sectors

SCC SCC Description*

2810001000 Other Combustion;Forest Wildfires;Total

2810015000 Other Combustion;Prescribed Burnindg-yest Management;Tota
2810005000 Managed Burning, Slash (Logging Deldnudg|

* all SCC descriptions begin with “MiscellaneouseArSources;”

Both the ptfire and avefire sectors for the 200&fBIm exclude agricultural burning and other
open burning sources, which are included in theopheactor. We chose to keep agricultural
burning and other open burning sources in the nsegior because these categories were not
factored into the development of the average Bie@ (as described in 2.3.3). Additionally,
their year-to-year impacts are not as variable idfives and non-agricultural
prescribed/managed burns.

2.3.1 Day-specific point source fires (ptfire)

The ptfire sector includes wildfire and prescribbdrning emissions occurring in 2005, which
were used for the 2005 model evaluation case. tateAgricultural Burning is not included in
the ptfire sector as it is included in the nonmttee We did not include emissions from this
sector in the 2005 base case or any of the futeme gases. This sector includes emissions for
all 2005 wildfires and many prescribed burns wistilydestimates of each fire’s emissions. It
includes a satellite derived latitude/longitudela fire’s origin and other parameters associated
with the emissions such as acres burned and fad| lhich allow estimation of plume rise.

The SCCs in the ptfire sector are listed in Tabl2

® For purposes of this document prescribed burniism iacludes managed burning, i.eQther Combustion;
Managed Burning, Slash (Logging Debris)”
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Table 2-12. SCCs in the ptfire sector

SCC SCC Description*

2810001000 Other Combustion;Forest Wildfires;Total

2810005000 Other Combustion;Managed Burning, Sliasbging Debris); Total

* all SCC descriptions begin with “MiscellaneouseArSources;”

The use of point source and day-specific dataifes fvas a new feature to EPA’s modeling for
the 2002 platform and is described in the 200X qiat documentation.

The point source day-specific emission estimate2®05 fires rely on Sonoma Technology,
Inc.’s Satellite Mapping Automated Reanalysis TioolFire Incident Reconciliation
(SMARTFIRE) system (Sullivan, et al., 2008). Thistem involves the use the National
Oceanic and Atmospheric Administration’s (NOAA’satbrd Mapping System (HMS) fire
location information as input combined with CONSUWBED (Joint Fire Science Program, 2009)
and the Fuel Characteristic Classification Syste@(S) fuel-loading database to estimate fire
emissions from wildfires and prescribed burns @ity basis. The method involves the
reconciliation of ICS-209 reports (Incident StaBisnmary Reports) with satellite-based fire
detections to determine spatial and temporal in&tion about the fires. The ICS-209 reports
for each large wildfire are created daily to endlskincident commanders to track the status
and resources assigned to each large fire (10Qtiadoer fire or 300 acre rangeland fire). The
SMARTFIRE system of reconciliation with ICS-209 ogfs is described in an Air and Waste
Management Association report (Raffuse, et al.,7200

Figure 2-1shows a functional diagram of the SMARTFIRE praces

Once the fire reconciliation process is completkd,emissions are calculated using the U.S.
Forest Service’s CONSUMEV3.0 fuel consumption maael the FCCS fuel-loading database
in the Bluesky Framework (Ottmar, et. al., 2007),

This method of estimating emissions in the ptfeetsr is significantly different than that
described in the 2002 platform documentation. tFine fire locations are satellite-based instead
of ground-based. This means that many more fiesletected in space and time. Fires that
could be matched in space and time with an ICS¥2p6rt were designated as wildfires; all
other fires were designated as prescribed burniigs point leads to the second difference from
2002: the distinction between wildfire and presedtburn is not as precise as with ground-based
methods. Third, the fire size was based on thebaurof satellite pixels and a nominal fire size
of 100 acres/pixel was assumed for a significamimer of fire detections when the first
detections were not matched to ICS 209 reportss ileans that the fire size information is not
as precise as ground based methods. Finally, be¢ha HMS satellite product from NOAA is
based on daily detections, the emission inventepyasents a time-integrated emission estimate.
For example, a large smoldering fire will show upsatellite for many days and would count as
acres burned on a daily basis whereas a groundtastihod would count the area burned only
once even it burns over many days.

Additional references for this method are provide{McKenzie, et al., 2007), (Ottmar, et al.,
2003), (Ottmar, et al., 2006), and (Anderson ¢t28l04).
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Figure 2-1. SMARTFIRE System
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The SMOKE-ready “ORL” files created from the rawlgdires contain both CAPs and HAPs.
The HAPs were generated using the same emissitordaas were used in the 2002 Platform
and described in Section 2.3tbé CAP and HAP 2002-Based Platform, Version 3
(ftp://ftp.epa.gov/Emisinventory/2002v3CAPHAP/docurtation)

2.3.1.1 Speciation of “isomers of xylenes” in ptfir e

Although xylenes are not HAPs that are used i@ CAP-BAFM platform, they are used in
the RFS2 version. We modified “Xylenes (Mixed Isgns)” emissions present in the raw daily
fires files, represented only by pollutant code&B87 by apportioning the emissions to m-
xylene (108383), o-xylene (95476) and p-xylene @Bj. We did this because pollutant code
1330207 (representing “Xylenes (Mixed Isomers)niapped (during the speciation process
that occurs in SMOKE) to m, o, and p, xylene aryleenzene. The mapping (developed by
the chemical mechanism developers) treats polluaa 1330207 as a solvent as opposed to a
combustion byproduct. We apportioned the code 283@missions using the following
percentages: 61.41% m-xylene, 16.58% p-xylene arill% o-xylene. These were derived
from measurements of the flaming and smolderingixglemission rate (Lee, et. al, 2005) and
the assumption that 75% of the emissions are flgrmitd 25% smolderifig

2.3.1.2 Creation of “NONHAPVOC?” in ptfire

We used the BAFM HAP emissions from the inventatpher than from VOC speciation in this
sector (though it is listed as a limitation belowWw) accomplish this, we computed the
NONHAPVOC as an input to SMOKE, because SMOKEnsted to computing

NONHAPVOC for annual emissions data but not théyd#ata we used for fires. Daily
NONHAPVOC for each fire was computed for each selrg subtracting the fire’s daily BAFM
mass from the daily VOC mass. We also then dropipegollutant “VOC” from the data files
since it was no longer needed and if we had kegiten we would be double counting emissions.

2.3.1.3 Limitations of the ptfire data in the 2005  platform

There were several limitations of the ptfire dgt@raach that we identified after the data were
prepared and modeled. Only the first issue lisféects a species that was modeled, and that
issue only affects the model evaluation case;dti@impact on the base case used in RRF
calculations because ptfire was not used in the base. The limitations are listed below.

(1) Benzene (Pollutant code and CAS =71432): Emisswere inadvertently dropped during
format conversion. Raw data annual total = 58 846/yr and ORL file annual total = 263.47
tons/yr.

(2) Benzolg,h,i,]Perylene (Pollutant code and CAS2242): A portion of the emissions were
inadvertently dropped during format conversion. Riata annual total = 263 tons and ORL file
annual total = 266.58 tons.

"When reviewing the calculations, it turns out goa flaming and smoldering fraction was used bstake, a
75/25 split would have resulted in the following@ntages: 59.07, 19.25 and 21.68 for m, p, angdeng,
respectively.
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(3) Benzol[k]Fluoranthene (Pollutant code and CA8#0(8B9): Emissions were missing from the
ORL file. Raw data annual total = 134.84 tamsl ORL file annual total = O tons.

(4) Benzofluoranthenes (Pollutant code and CAS 3888) double counts emissions of CAS=
203338 (Benzo(a)Fluoranthene) and CAS= 207089 BkJaoranthene). Therefore this
pollutant should not have been in the file.

As noted earlier, items 2 through 4 above impacPRghat are not used in the modeling, but
that are included with incorrect emissions valuethe data we posted at the 2005v4 website
(see the end of Section 1). The first error, haveywmpacts the modeling results because
benzene emissions were integrated with the VOQuaed as part of the speciation approach
described irBection 3.1.2.1.

Finally, our use of the HAP emissions to “integtdtee HAP VOCs with the VOC (described in
Section 2.3.1.2) was an approach that we have dirogged in favor of using VOC speciation
without BAFM integration. Due to the introductiéin this platform) of a new speciation
profile (5560) that is based on a compilation antical evaluation of a large variety of species
emitted from biomass fires (Andrae, 2001), we haoteestablished whether or not HAP
emissions from the NEI are more or less accuraterefore in subsequent modeling, we will
choose to use the “no-integrate”, “no-hap-use” easieh means VOC from these sources is
speciated to provide all model species including-BA

2.3.2 Average fires (avefire)

The average fire sector includes emissions frordfisdls, prescribed burning, and managed
burning. We used this sector for the 2005 base, @asl all future year cases. As noted above,
avefire emissions are annual, county-level emission

The purpose of the avefire sector is to represmmgseons for a typical or average year’s fires for
use in projection year inventories, since the llocadnd degree of future year fires are not
known. This approach keeps the fires informationstant between the 2005 base case and
future-year cases to eliminate large and uncedifierences between those cases that changing
the fires would otherwise cause. Using an aveodgeultiple years of data reduces the
possibility that a single-year's high or low firetigity would unduly affect future year model-
predicted concentrations.

We created the average-fires inventory based o8Q0@& (1999 NEI-based) fire emissions data.
The average fire sector is comprised of a 1996-20@2age fire inventory for wildfires and
prescribed burning. We calculated the averagefwaldnd prescribed burning inventories using
the following formula for all pollutants:

average acres burned
2001 acres burned

average fire = 2001 fire x

The average acres-burned was calculated base énthii@igh 2002 data; therefore, the average
fire inventory represent average fires from 1996ulgh 2002, with the assumption of 2001

26



emissions rates and a spatial distribution of eionssto counties based on fires from 2001. This
approach is the same as that used for our preeimissions modeling platforms used to model
2001 and 2002 base years, with some differencesided here.

The 2005 platform avefire sector differs from thvefere sector in the 2002 platform in the
following ways:

a. We recomputed VOC as a function of CO: VOC = CQ229 at the suggestion
of EPA fire inventory expert who reviewed the VOQissions and found them
too high (Tom Pace, personal communication).

b. We created HAP emissions records by applying eonssitios to PMs.

Table 2-13 provides the VOC differences betweer20@2 and 2005 platforms for each of the
types of fires in the avefire sector. EmissionsG® and PMsare unchanged and are provided
for reference.

Table 2-13. Average fire VOC changes from 2002 to 2005 platfdemissions provided in
short tons/year

SCC SCC Description* 2002 VOC | 2005 VvOC | CO PMs
2810001000 Forest Wildfires;Total 386,997 1,883,230 8,223,736 685,783
2810005000 Managed Burning, Slash (Logging

Debris);Total 67,664 105,661| 461,404 7,460
2810015000 Prescribed Burning for Forest

Management;Total 84,784 399,880| 1,746,208 147,298

* all SCC descriptions begin with “MiscellaneouseArSources; Other Combustion”

The 2005 HAP emissions records were created byiphyutig PM, semissions by the emission
factors in Table 2-14. The HAP factors are theeséon all source types. Because we chose not
to integrate criteria and HAP VOCs for the avefieetor, the HAPs contained in the avefire
inventory were not used to generate air quality etiad inputs for the 2005 Platform.

Table 2-14. HAP emission factors applied to avefire Pjmissions

Pollutant Description CAS PM, s factor

1,3-butadiene 106990 0.0147
1-Methylpyrene 2381217 0.00033
Acetaldehyde 75070 0.0148
Acrolein 107028 0.0154
Antracene 120127 0.00018
Benz[a]Anthracene 56553 0.00022
Benzene 71432 0.041
Benzo(a)fluoranthene 203338 0.00009
Benzo(c)phenanthrene | 195197 0.00014
Benzo[a]Pyrene 50328 0.00005
Benzo[e]Pyrene 192972 0.0001
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Pollutant Description CAS PM, s factor

Benzo[g,h,i,]Perylene 191242 0.00018
Benzo[k]Fluoranthene 207089 0.00009
Carbonyl sulfide 463581 0.00002
Chrysene 218019 0.00022
Fluoranthene 206440 0.00024
Formaldehyde 50000 0.0936
Hexane 110543 0.00059
Indeno[1,2,3-c,d]Pyrene | 193395 0.00012
Methyl chloride 74873 0.00464
Methylanthracene 26914181 0.0003
Methylbenzopyrene 65357699 0.00011
Methylchrysene 41637905 0.00029
O-xylene 95476 0.001932554
M-xylene 108383 0.005392065
P-xylene 106423 0.00145538
Perylene 198550 0.00003
Phenanthrene 85018 0.00018
Pyrene 129000 0.00034
Toluene 108883 0.0206

2.4 Biogenic sources (biog)
For CMAQ), we computed the biogenic emissions base#005 meteorology data using the

BEIS3.14 model from SMOKE. The 2002 platform utieel BEIS3.13 model; otherwise, all
underlying land use data and parameters are unetldngthe 2005 platform.

The BEIS3.14 model creates gridded, hourly, mogetgs emissions from vegetation and soils.
It estimates CO, VOC, and N@missions for the U.S., Mexico, and Canada. ThEEB.14

model is described further in:

http://www.cmascenter.org/conference/2008/slidadipb tale _two cmas08.ppt

The inputs to BEIS include:

» Temperature data at 2 meters which were obtaireed fhe CMAQ meteorological input
files,

* Land-use data from the Biogenic Emissions Landus@aliase, version 3 (BELDS3).
BELD3 data provides data on the 230 vegetatiorsekaat 1-km resolution over most of
North America, which is the same land-use data wseel for the 2002 platform.
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2.5 2005 Mobile sources (on_noadj, on_moves_runpm,
on_moves_startpm, nonroad, alm_no_c3, seca c3)

The biggest differences in the U.S. mobile emissiogtween the 2002 and 2005 platforms are
(1) the apportioning of the emissions into addigplatform sectors to allow for processing
differences among the sectors; (2) the use of meisstons methods and data sets, particularly
the use of a draft version of the Motor Vehicle Esions Simulator (MOVES) model including
temperature affects on gasoline Pj\xhaust emissions; and (3) the update of mosteofiata

to 2005. A summary of these differences is preskehelow; details are provided in the
subsections that follow.

For the 2005 platform, as indicated in Table 2-8,have separated the previous 2002 sectors
“onroad” and “alm”. The result is the 2005 onraadissions are now broken out into three
sectors: (1) “on_moves_startpm”; (2) “on_movesprait and (3) “on_noadj”. The aircratft,
locomotive, and commercial marine emissions are diewded into two nonroad sectors:
“alm_no_c3” and “seca_c3”, and as previously merdd) the aircraft emissions are now in the
nonEGU point inventory.

While the previous EPA platforms have used NMIMthoe onroad and nonroad sectpsome

of the onroad emissions in the 2005 platform wersed on a draft versidnf the MOVES

model run for the year 2005. We used this draftVlS model to make sure to include the
PM, s emissions from onroad gasoline vehicles, whicluohe temperature effects and are much
larger than previous versions of onroad 2MThe onroad gasoline emissions, except for
motorcycles, were based on MOVES for the pollutéiated in Table 2-15. Unlike our use of
NMIM, we used the MOVES data to create emissionsthte and month and then allocated
these to counties based on 2005 NMIM-based co@vistdata. The reason for the state
resolution was due to (a) run time issues that naackeunty run done for the nation infeasible in
the timeframe required and (b) uncompleted effarisreate a national database of county-
specific inputs to MOVES. The emissions that dilcome from the MOVES model were
obtained from the 2005 NMIM runs, which are corestwith the 2005 NEI v2.

Table 2-15. Pollutants covered by the draft MOVES model in20665 Platform

Used in the 2005 CAP-BAFM Platform

Available from daft MOVES, but not used
in 2005 CAP-BAFM Platform

PM, s, exhaust, partially speciated

Naphthaleng

VOC; except refueling

1,3 butadiéne

CoO

Acrolein’

NOx

Benzene; except refueling

Formaldehyde

Acetaldehyde

! Draft MOVES data were used only for onroad gasoliahicles with the exception of motorcycles. PMOVES

8 Other than California which were provided by CAR®Bd were based on the mobile models used by Qaitifor
EMFAC and OFFROAD, for onroad and nonroad emissioespectively.
° As of December 2009, this draft version was regddoy the publicly released MOVES2010 version at

www.epag.gov/otag/models/moves/
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data were not used for any California onroad emissi
2 Exhaust mode P species from MOVES consist of: PEC, R$@d the difference between RPMand PEC
(named as “PM250C"). Brake wear and tire wear,pP®missions were not available from draft MOVES.
3 Used for the RFS2 version of the platform
* Used for the RFS2 and LD GHG versions of the pratf

The 2005 v2 NEI does not contain the draft MOVE&dhat we use for the 2005 platform.
Instead, it contains onroad and nonroad mobile goms that we generated using NMIM (EPA,
2005b) for all of the U.S. except for CaliforrfaThe NMIM data was used for all of the
remaining onroad mobile sources and for some ohtimeoad mobile sources. NMIM relies on
calculations from the MOBILE6 and NONROAD2005 mada$ described below, and in the
NEI documentation. Inputs to NMIM are posted vilie 2005 Emission Inventory. The direct
link is: ftp://ftp.epa.gov/Emisinventory/2005_nei/mobile_tsefcd/ncd20080522.zip

NMIM creates the onroad and nonroad emissionsmnrah-specific basis that accounts for
temperature, fuel types, and other variables that iy month. Inventory documentation for the
2005 NEI v2 onroad and nonroad sectors is alseepagith other 2005 NEI documentation; the
direct link is:
ftp://ftp.epa.gov/Emisinventory/2005_nei/mobile/Z0@nobile_nei_version_2_report.pdf

The residual fuel commercial marine vessel (CM\§opaeferred to as Category 3 (C3) from the
2002 platform have been replaced with a new sappfoximately 4-km resolution point source
format emissions; these are now modeled separaggbpint sources in the new “seca_c3” sector
for the 2005 platform.

The nonroad sector is the only 2002 mobile sectthr W.S. emissions that was left intact and is
still based on NMIM; however, for the 2005 platfgriMIM was run for 2005.

California onroad and nonroad emissions, whichnestner MOVES nor NMIM, are based on
an updated submittal to the NEI for 2005.

With the exception seca_c3 point source-formatéstios, the mobile sectors are at county and
SCC resolution. Tribal data from the alm_no_c3@egtave been dropped because we do not
have spatial surrogate data, and the emissiorsza#; these data were removed from the
SMOKE input inventories for 2005.

All mobile sectors that have benzene, acetaldelfgpd@aldehyde or methanol present in the
inventory data, use these HAPs via “integration”ifput into the air quality model, as described
in Section 3.1.2.1. A few categories of nonroagrses (CNG and LPG-fueled equipment) do
not have BAFM and therefore utilize the “no-integia“no-hap-use” case which means VOC
from these sources is speciated to provide BAFM.

19 Although OTAQ generated emissions using NMIM fali®rnia, these were not used in the 2005 NE|iverg,
but rather were replaced by state-submitted enmissio
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2.5.1 Onroad mobile MOVES cold-start exhaust source s requiring
temperature adjustments (on_moves_startpm)

This sector contains draft MOVES emissions for Aid aaphthalerfé for non-California
onroad gasoline cold-start exhaust except for nogtbes. These emissions (and the
on_moves_runpm sector discussed in the next s¢etrerprocessed separately from the
remainder of the onroad mobile emissions becausedte subject to hourly temperature
adjustments, and these temperature adjustmentsfrent for cold-start and running exhaust
modes.

Temperature adjustments were applied to accounhéostrong sensitivity of PM and
naphthalene exhaust emissions to temperatures &@&Ww. Because it was not feasible to run
MOVES directly for all of the gridded, hourly tentpéures needed for modeling, we created
emissions of PM and naphthalene exhaust at 72®Rpplied temperature adjustments after the
emissions were spatially and temporally allocat€éde PM s (and naphthalene for RFS2)
adjustments were different for starting and runrembaust and applied to SMOKE gridded,
hourly intermediate files using the gridded houdsnperature data also input to the CMAQ
model. One result of this approach is that invenssmmaries based from the raw SMOKE
inputs for the on_moves_startpm and on_moves_rwsgmtors will not be valid because they
will not include the temperature adjustments. Aesult, the post-processing for temperature
adjustments included computing the emissions tatiadsate, county, and month resolution to use
for summaries.

Figure 2-2shows how PM (and naphthalene) emissions incredbecolder temperatures and
how start exhaust emissions increase more thanmgierhaust emissions.

™ Naphthalene is not used in the 2005 CAP-BAFM platf but it is contained in the MOVES-based inmtd
was used in the version of the 2005 platform usedRfFS2 (EPA, 2010)
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Figure 2-2 MOVES exhaust temperature adjustment functions.
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A number of features of the MOVES output requirddifional processing to develop county-
level monthly ORL files for SMOKE. As stated earlithe spatial resolution of the MOVES
data was at the state level and data were allotateaunty level prior to input into SMOKE. In
addition, the exhaust PMemissions from MOVES were partially speciated. r@tin the
speciated elemental carbon and sulfate emissions MOVES, the speciation step that is
usually done in SMOKE was performed prior to SMOI&Ed it was modified to allow the
temperature adjustments to be done only on thaespatfected by temperature. Finally,
because the start emissions were broken out sepafi@m running exhaust emissions, they
were assigned to new SCCs (urban and rural pagkiegs) that allowed for the appropriate
spatial and temporal profiles to be applied in SMEOK

A list of the procedures performed to prepare tH@\WES data for input into SMOKE is
provided below.

I.  We allocated state-level emissions to countiesgusiate-county emission ratios by
SCC, pollutant, and emissions mode (e.g., evapaatixhaust) for each month. The
ratios were computed using NMIM 2005 data (sama oheiuded in the 2005 NEI
v2).

ii.  We assigned these start emissions to urban and3Gfas based on the county-level
ratio of emissions from urban versus rural locald®from the NMIM onroad
gasoline data. For example, we split LDGV starissions in the state-total MOVES
data (assigned SCC 2201001000) into urban (220T7@)Ed rural (2201001350)
based on the ratio of LDGV urban (2201001330) amd|(2201001210) local roads.
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lii.  We converted MOVES-based R¥species at 72 °F to SMOKE-ready PM species.
The SMOKE-ready species are listed below and tkeiapon technique used to
obtain the SMOKE-ready species is further discusségppendix B.

* NAPHTH_72: unchanged from MOVES-based file, subje¢emperature
adjustment below 72 °F.

 PEC_72: unchanged from MOVES-based PM25EC, sutgdemperature
adjustment below 72 °F.

* POC_72: modified MOVES-based PM250C to remove IseiNO3 (computed

from MOVES-based PM25EC), NHcomputed from MOVES-based PM25S04
and PNO3), and MOVES-based PM25S04. Subject tpeesture adjustment

below 72 °F.

 PSQ: unchanged from MOVES-based PM25S04, not subjeteimperature
adjustment.

* PNG;: computed from MOVES-based PM25EC, not subjetemaperature
adjustment.

* OTHER: sum of computed metals (fraction of MOVESé&d PM25EC) and
NH4 (computed from PNO3 and PSO4), not subject to ezatpre adjustment.

 PMFINE_72: Computed from OTHER and fraction of PG€. Subject to
temperature adjustment below 72 °F.

« PMC_72: Computed as fraction of sum of PMFINE_ FBRC 72, POC_72,
PS04, and PNO3. Subject to temperature adjustbstoiv 72 °F.

The result of these preprocessing steps is SMOKEY®M emissions that do not exactly match
what MOVES provides. The emissions are conseruveahg allocation from the state to county
and from the generic total “start” SCCs to the tveav parking SCCs that end in “350” and
“370". PEC and PSgxomponents of Pl emissions are also conserved as they are simply
renamed from the MOVES specie “PM25EC”. Howevsrseen above, POC, Pj@nd

PMFINE components involve multiplying the MOVES Rdecies by components of an onroad
gasoline exhaust speciation profile described ipekulix B.

2.5.2 Onroad mobile MOVES running exhaust sourcesr  equiring
temperature adjustments (on_moves_runpm)

This sector is identical to the on_moves_startpohoseliscussed in Section 2.5.1, but contains
running exhaust emissions instead of cold-staraeghemissions. The same pollutants are in
this sector, and allocation from the MOVES stateeldéo county-level inventory is a simple
match by SCC to NMIM state-county ratios. The amlgtison this sector is separated from
on_moves_startpm is because the temperature adjotstrare less extreme for these running
emissions at colder temperatures when compardtetourve for cold-start emissions (Figure
2-2).
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2.5.3 Onroad no-adjustments mobile sources (on_noad )

This sector consists of the remaining onroad mabissions not covered by the
on_moves_startpm and on_moves_runpm sectors. Ena@ssions did not receive any
temperature adjustments in our processing. Theréoar sources of data that are pre-processed
to create three sets of monthly inventories fog gactor.

1. MOVES-based onroad gasoline, non-motorcycle, non-AKese are the monthly non-
PM, non-naphthalene MOVES-based emissions fromMM/ES inventories:

a. Exhaust: VOC, N, CO, 1,3-butadiene (106990), acetaldehyde (75@0p|ein
(107028), benzene (71432), and formaldehyde (50@01@)

b. Evaporative: Non-refueling VOC, benzene, and rnagdbhe (91203)

For these pollutants listed, these non-Californ@WES emissions encompass the same
sources as the on_moves_startpm and on_moves_iaygiors -LDGV, LDGT1,

LDGT2, and HDGV- but do not require the same inedrate temperature adjustments
and can therefore be processed with the remaimngad mobile emissions. These
emissions contain both running and parking souaoelsare pre-processed from state-
level to county-level much like the on_moves_stargmd on_moves_runpm sectors
already discussed. The preprocessing for thesesems did not require species
calculations because the raw MOVES emissions @#etidirectly to SMOKE inventory
species.

2. California onroad inventory: California year 2005 complete CAP/HAP onroad
inventory. California monthly onroad emissions year 2005 and are based on
September 2007 California Air Resources Board (CA&&a from Chris Nguyen. NH
emissions are from NMIM runs for California. Weai@ed only those HAPs that are
also estimated by NMIM for nonroad mobile sour@dkspther HAPs provided by
California were dropped. The California onroadentory does not use the SCCs for
Heavy Duty Diesel Vehicles (HDDV) class 6 & 7 (223BXXX) emissions. California
does not specify road types, so we used NMIM Califoratios to break out vehicle
emissions to the match the more detailed NMIM level

3. Remaining NMIM-based onroad inventory: The remamaf the non-California onroad
inventory that was not replaced by MOVES. Thidudes monthly emissions for all
onroad diesel, all motorcycles, all refueling, amioad LDGV, LDGT1, LDGTZ2, and
HDGV emissions for pollutants not covered by thaftdMOVES used for this platform
(e.g., SQ, NHsz, and most HAPs). The NMIM county database is NGIBD522; this is
an update of NCD20070912 in which state/local aihaéltinputs replace EPA default
inputs where provided.

The remainder of this section discusses the pregssing required to create monthly ORL files
for the remainder of the on_noadj sector (#3 ahove)

EPA/OTAQ created the NMIM 2005v2 onroad mobile CARP emissions for all states and
sources using the MOBILE6 model version M6023Cha®@XMIM. We then removed the GO
emissions and emissions of dioxins and furans,edlsas emissions that were replaced by
MOVES and California-submitted data. We also reetbonroad refueling emissions since the
NEI treats onroad refueling as a stationary sotlraeis included in the nonpt sector (gasoline
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distribution, Stage I, SCC=2501060100), and inta appearance in the point sector in a
handful of states (gasoline distribution Stage/dipor loss or unclassified, SCC=40600401,
40600402, 40600403, and 40600499 in Californiap@alo, Kentucky, and North Carolina).

Emissions were converted from monthly totals to thiyraverage-day based the on number of
days in each month. Furthermore, this sector dediexhaust, evaporative, brake wear and tire
wear emissions from onroad sources, which alloveetbwse speciation profiles that are specific
to each of these processes.

Similar to nonroad pre-processing, we reassignedNN®BVaporative xylene (compound XYL or
CAS=EVP__1330207) into MXYL (CAS=EVP__108383) andYh (CAS=EVP__95476,)
using a 68% and 32% ratio to evaporative XYL, resipgely. We also split NMIM exhaust
xylene (CAS=EXH__1330207) into MXYL (CAS=EXH__1088&nd OXYL
(CAS=EXH__95476) using a 74% and 26% ratio to X¥spectively.

The 2005 VMT database was based on 2002 VMT grov2905 based on Federal Highway
Administration (FWHA) data unless replaced by sfatevided VMT. A summary of the 2005
vehicle miles traveled (VMT) inputs (along with dué¢ year 2020 VMT used in the projections
and will be discussed in a future version of thesuimentation) is available at:
ftp://ftp.epa.gov/Emisinventory/2005_nei/mobile/80obile _nei_version_2_report.pdf

2.5.4 Nonroad mobile sources —NMIM-based nonroad (n  onroad)

This sector includes monthly exhaust, evaporatheerafueling emissions from nonroad engines
(not including commercial marine, aircraft, anddowtives) derived from NMIM for all states
except California. The NMIM relied on the versioithe NONROAD2005 model (NRO5c-
BondBase) used for the marine spark ignited (Sd) sanall SI engine proposed rule, published
May 18, 2007 (EPA, 2007c). For 2005, the NONROAOR@hodel (NRO5c-BondBase) is
equivalent to NONROAD2008a, since it incorporatexh® rule revisions to some of the base
case inputs and the Bond rule controls did not &dfext until future years. Future year nonroad
emissions (to be added to Section 4 of this doctimesed the NRO5d-Bond-final version of
NONROAD which incorporates the Bond rule revisiods with the onroad emissions, NMIM
provides nonroad emissions for VOC by three emissiodes: exhaust, evaporative and
refueling. Unlike the onroad sector, refueling gsions for nonroad sources are not dropped
from processing for this sector.

Similar to the on_noadj pre-processing, we alsesigaed NMIM evaporative xylene. Since for
nonroad sources we kept the refueling emissiotisemonroad sector (unlike onroad, these are
not in any other part of the inventory) we alscsggned refueling xylene. We use the same
percentages for refueling as for evaporative ewnssas follows: we converted compound XYL
or CAS=EVP__1330207, RFL__1330207) into MXYL (CASAE_ 108383, RFL__108383)
and OXYL (CAS=EVP__95476, RFL__95476) using a 68¥32% ratio to both evaporative
and refueling XYL, respectively. We also split NMlexhaust xylene (CAS=EXH__1330207)
into MXYL (CAS=EXH__108383) and OXYL (CAS=EXH__958Yyusing a 74% and 26% ratio
to XYL, respectively.
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EPA/OTAQ ran NMIM to create county-SCC emissionstfe NEI 2005v2 nonroad mobile
CAP/HAP inventory, and similar to on_noadj, we resea California NMIM emissions that
were submitted separately by California. Emisswage converted from monthly totals to
monthly average-day based the on number of dagaéh month. Similar to onroad NMIM
emissions, EPA default inputs were replaced by stgtuts where provided. The NMIM
inventory documentation describes this and all otle¢ails of the NMIM nonroad emissions
development:

ftp://ftp.epa.gov/Emisinventory/2005_nei/mobile/80obile _nei_version_2_report.pdf

California nonroad

California monthly nonroad emissions are year 28 are based on September 2007
California Air Resources Board (CARB) data from iSiMguyen. NH emissions are from
NMIM runs for California because these were notuded in the California NEI submittal.
HAP emissions were estimated by applying HAP-to-Gatibs computed from California data
in the NEI 2005 v2 submittal. We retained onlygddlAPs that are also estimated by NMIM
for nonroad mobile sources; all other HAPs wergpeal.

The CARB-based nonroad data did not have mode{spdaia for VOC (exhaust, evaporative,
and refueling). We split the annual total Califardata into monthly, mode-specific nonroad
emissions for California using the NMIM resultsetBils on this process are documented
separately (Strum, 2007). Nonroad refueling erarssior California were computed as
Gasoline Transport (SCC=2505000120) emissions piielti by a factor of 0.46 (to avoid
double counting with portable fuel container (PE@jissions in the nonpt sector) and were
allocated to the gasoline equipment types basedtms of evaporative-mode VOC. The factor
of 0.46 was computed by dividing the NMIM-derivedli@rnia refueling for 2005 by the sum
of portable fuel container emissions and NMIM-dedwefueling for 2005.

2.5.5 Nonroad mobile sources: locomotive and non-C 3 commercial marine
(alm_no_c3)
The alm_no_c3 sector contains CAP and HAP emisdions locomotive and commercial
marine sources, except for category 3/residual{{08) commercial marine vessels. In previous
modeling platforms, this sector also containedraftemissions, but here we have removed
aircraft emissions from the sector because poiatesoairports were provided in the 2005 NEI
V2 point source inventory, and we chose to inclinéen with other point sources in the
ptnonipm sector. (The C3 commercial marine vesse$sions are in the seca_c3 sector.) We
note that the “a” in the “alm_no_c3” sector namaasv misleading because aircraft are no
longer in this sector.

The remaining emissions in the alm_no_c3 sectoyeae 2002 emissions unchanged from the
2002 platform. The SCCs in the alm_no_c3 secwtisted in Table 2-16.

Table 2-16. SCCs in the 2005 alm_no_c3 inventory comparedg¢®@902 platform alm sector

SCC Action SCC Description

2275000000 Emissions removed and replaced byMobile Sources; Aircraft: All Aircraft Types and
aircraft in ptnonipm sector for 2005 | Operations: Total
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SCC

Action

SCC Description

platform

2275001000

Emissions removed and replaced b
aircraft in ptnonipm sector for 2005
platform

yMobile Sources; Aircraft: Military Aircraft: Tota

2275020000

Emissions removed and replaced b
aircraft in ptnonipm sector for 2005
platform

Yy Mobile Sources; Aircraft: Commercial Aircraft:
Total: All Types

2275050000

Emissions removed and replaced b
aircraft in ptnonipm sector for 2005
platform

yMobile Sources; Aircraft: General Aviation:
Total

2275060000

Emissions removed and replaced b
aircraft in ptnonipm sector for 2005
platform

yMobile Sources; Aircraft: Air Taxi: Total

2280002100

Retained from 2002 Platform

Mobile Sources;Mariressels,
Commercial;Diesel;Port emissions

2280002200

Retained from 2002 Platform

Mobile Sources;Mariressels,
Commercial;Diesel;Underway emissions

2280003100

Emissions removed and replaced b
seca_c3 inventories for 2005 platfo

¥y Mobile Sources;Marine Vessels,
ncommercial;Residual;Port emissions

2280003200

Emissions removed and replaced b
seca_c3 inventories for 2005 platfo

¥y Mobile Sources;Marine Vessels,
ncommercial;Residual;Underway emissions

2280004000

Retained from 2002 Platform

Mobile Sources;Mariressels,
Commercial;Gasoline;Total, All Vessel Types

2285002004

Retained from 2002 Platform

Mobile Sources;Railr&gdipment;Diesel;Line
Haul Locomotives: Class | Operations

2285002007

Retained from 2002 Platform

Mobile Sources;Railr&ggdipment;Diesel;Line
Haul Locomotives: Class Il / 1l Operations

2285002008

Retained from 2002 Platform

Mobile Sources;Railr&adipment;Diesel;Line
Haul Locomotives: Passenger Trains (Amtrak

2285002009

Retained from 2002 Platform

Mobile Sources;Railr&ggdipment;Diesel;Line
Haul Locomotives: Commuter Lines

2285002010

Retained from 2002 Platform

Mobile Sources;Railr&adipment;Diesel;Yard
Locomotives

The documentation of the 2002 NEI for the alm sest@available at:
http://lwww.epa.gov/ttn/chief/net/2002inventory.httdbcumentation

For modeling purposes, the following additional mipes were made to the data for the 2005

platform:

For the 2005 platform, we removed C3 CMV SCCs @i fuel) and aircraft SCCs.
Removed railway maintenance emissions (SCCs 2283#)2285004015, and

2285006015) because these are included in the admNMIM monthly inventories.
This change was made for the 2002 platform anet&med here in the 2005 platform.

For the purpose of CAP-HAP VOC integration as dssedl in Section 3.1.2.1, we

removed benzene, formaldehyde, and acetaldehyddl fmwurces that we did not

integrate these HAPs with VOC. As discussed irtiGe@3.1.2.1, sources are considered
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no-integrate when the source of data between VQUCV/&C HAPS is inconsistent or
VOC analysis of VOC and VOC HAPs indicates the seus not integrated. Although
our CAP-HAP integration approach also requiredrémoval of methanol for no-
integrate sources, the only sources in this selctdrincluded methanol were in
California, where we used the integrate approachlfsources and therefore did not
need to remove it.

The 2002 platform documentation goes into great&aidon the locomotives and C1/C2 CMV
emissions in this sector.

2.5.6 Nonroad mobile sources: C3 commercial marine (seca _c3)

The raw seca_c3 sector emissions data were devkiope ASCII raster format used since the
Emissions Control Area-International Marine Organtian (ECA-IMO) project began in 2005,
then known as the Sulfur Emissions Control AreaG8E These emissions consist of large
marine diesel engines (at or above 30 liters/c@ithat until veryecently were allowed to

meet relatively modest emission requirements, dfteming residual fuel. The emissions in this
sector are comprised of primarily foreign-flaggegan-going vessels, referred to as Category 3
(C3) ships. The seca_c3 (ECA) inventory includesé ships in ports and underway mode and
includes near-port auxiliary engines. An overvigithe ECA-IMO project and future year

goals for reduction of NQ SG,, and PM C3 emissions can be found at:

http://www.epa.gov/oms/regs/nonroad/marine/ci/490fb.htm

The base year ECA inventory is 2002 and consistisesfe CAPs: PM, CO, CQ, NHs, NOx,
SOk (assumed to be SP) and Hydrocarbons (assumed to be VOC). EPA deeel regional
growth (activity-based) factors that we appliedteate a 2005 inventory from the 2002 data.
These growth factors are provided in
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Table 2-17 and are mapped and documented in tlosviah report:

http://www.epa.gov/oms/regs/nonroad/marine/ci/420€Y -chap?2.pdf

These growth factors are the same for all pollgtantept NQ which includes a Tier 1
Standard.
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Table 2-17 Regional growth factors used to project 2002 C3ssions to 2005

Region NOx | All other pollutants

Alaska 1.054 1.102
East Coast 1.091 1.141
Gulf Coast 1.042 1.090
Hawaii 1.107 1.158
North Pacific (Washington) 1.054 1.102
South Pacific (Oregon and Californja 1.1/07 1.158
Great Lakes 1.04y 1.052

The raw ECA inventory started as a set of ASClienadatasets at approximately 4-km
resolution that we converted to SMOKE point-sou@éeL input format as described in this
conference paper:

http://www.epa.gov/ttn/chief/conference/eil7/ses6imason.pdf

This paper describes how the ASCII raster dataastamnverted to latitude-longitude, mapped
to state/county FIPS codes that extend up to 206aah miles (nm) from the coast, assigned
stack parameters, and how the monthly ASCII ragdéaiset emissions were used to create
monthly temporal profiles. Counties were assigagéxtending up to 200nm from the coast
because of this was the distance through the Exelltsconomic Zone (EEZ), a distance that
would be used to define the outer limits of ECA-IM@ntrols for these vessels.

Table 2-18 shows how these C3 emissions generaigase from the 2002 v3 platform (from
the old methods used in the NEI) and this 2005lafgrm. Note that the 2002 NEI-based C3
emissions are confined to the immediate coast and,pvhereas the 2005 C3 emissions cover
most of the northern hemisphere Atlantic and Pacdifieans, including the Great Lakes/St.
Lawrence seaway and Gulf of Mexico. The confergraqeer also shows gridded emissions
maps comparing the 2002 NEI and 2002 ECA datagéis.2005 ECA-based C3 inventory also
does not delineate between ports and underwaytlier €3 modes such as hoteling,
maneuvering, reduced-speed zone, and idling) eomsstherefore, we assigned these emissions
to the broad (“total”) SCC for C3 CMV (2280003000)his has no effect on temporal allocation
or speciation compared to existing profiles for emehy and port C3 emissions (2280003100
and 2280003200).

Table 2-18 Contiguous U.S. C3 CMV emissions in 2002 and 20@8qgrms

Pollutant | 2002 platform | 2005 platform | % Change

CO 28,195 53,746 91%
NH3 131 0 -100%
NOx 244,988 642,089 162%
PMio 13,687 53,581 291%
PM, s 12,620 49,294 291%
SO, 150,532 417,307 177%
VOC 7,377 22,367 203%
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We applied factors to compute HAP emissions (baseeimissions ratios) to either VOC or
PM, s to obtain HAP emissions values. Table 2-19 bedbaws these factors and whether they
were applied to VOC, Pp4, or PMy. Because we computed HAPs directly from the CAP
inventory and the calculations are therefore coesisthe entire seca_c3 sector utilizes CAP-
HAP VOC integration to use the VOC HAP speciesdliye rather than VOC speciation
profiles.

Table 2-19. HAP emission ratios for generation of HAP emissifsom criteria emissions for
C3 commercial marine vessels

Pollutant Apply to Pollutant Code Factor

Acetaldehyde VOC 75070 0.0002286
Benzene VOC 71432 9.795E-06
Formaldehyde VOC 50000 0.0015672
Benz[a]Anthracene PM, 5 56553 5.674E-07
Benzo[a]Pyrene PM, 5 50328 1.844E-07
Benzo[b]Fluoranthene PM, 5 205992 1.56E-07
Benzo[k]Fluoranthene PM, 5 207089 1.56E-07
Chrysene PM, 5 218019 9.929E-08
Indeno[1,2,3-c,d]Pyrene  PM,5 193395 1.418E-08
Acenaphthene PM, 5 83329 3.404E-07
Acenaphthylene PM, 5 208968 5.248E-07
Anthracene PM, 5 120127 5.248E-07
Benzo[g,h,i,]Perylene PM, 5 191242 1.277E-07
Fluoranthene PM, 5 206440 3.12E-07
Fluorene PM, 5 86737 6.95E-07
Naphthalene PM, 5 91203 1.987E-05
Phenanthrene PM, 5 85018 7.943E-07
Pyrene PM, g 129000 5.532E-07
Beryllium PMy, 7440417 5.459E-07
Cadmium PMy, 7440439 7.642E-06
Chromium VI PMy, 18540299 2.948E-06
Chromium 1lI PMy, 16065831 1.343E-05
Lead PMy, 7439921 3.002E-05
Manganese PM;q 7439965 5.732E-05
Nickel PMy, 7440020 0.0016377
Selenium PMig 7782492 1.337E-05

We converted the emissions to SMOKE point sourcé @Rmnat, allowing for the emissions to
be allocated to modeling layers above the surfager] We also corrected FIPs code
assignments for one county in Rhode Island. Af-tis emissions (i.e., in waters considered
outside of the 200nm EEZ, and hence out of the tér8tory) are simply assigned a dummy
state/county FIPS code=98001. Due the huge si#eest data, the CAP emissions are in one
ORL file and the HAP emissions are split into 6asape ORL files. The SMOKE-ready data
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have also been cropped from the original ECA-IM@da cover only the 36-km CMAQ
domain, which is the largest domain used for tHsre

2.6 Emissions from Canada, Mexico and Offshore Drilling Platforms
(othpt, othar, othon)

The emissions from Canada, Mexico, and OffshoréigiPlatforms are included as part of five
sectors: othpt, othpt_hg, othar, other_hg, androthihe “oth” refers to the fact that these
emissions are “other” than those in the 2005 N&dl the third and fourth characters provide the
SMOKE source types: “pt” for point, “ar” for “arend nonroad mobile”, and “on” for onroad
mobile. There are two new sectors in the 2005qiat, othpt_hg and othar_hg. These sectors
contain year 2000 Canadian speciated mercury ems$or point and area inventories. All
other “oth” emissions are CAP-only inventories. Xib@’s emissions are unchanged from the
2002 Platform with one exception —one stack diamess updated (recomputed from stack
velocity and flowrate) in the Mexico border stapesnt inventory.

For Canada we updated the emissions from the 2@@@n, migrating the non-Hg data from
year 2000 inventories to year 2006 inventoriedtier2005 platform. We migrated to these 2006
Canadian emissions despite not receiving future gesssions, as we were advised by Canada
that the improvement in the 2006 inventory over2B860 inventory was more significant than
the undesirable effect of retaining these 2006 sions for all future year modeling (discussed in
a future version of this documentation). We ampseveral modifications to the 2006 Canadian
inventories:

I.  We did not include wildfires, or prescribed burnivgcause Canada does not include
these inventory data in their modeling.

ii.  We did not include in-flight aircraft emissions bese we do not include these for the
U.S. and we do not have an appropriate approaciciiade in our modeling.

iii.  We applied a 75% reduction (“transport fractiord)RM for the road dust, agricultural,
and construction emissions in the Canadian “afdas€&ntory. This approach is more
simplistic than the county-specific approach usedhe U.S., but a comparable approach
was not available for Canada.

iv.  We did not include speciated VOC emissions fromAB®©M chemical mechanism.

v. Residual fuel CMV (C3) SCCs (22800030X0) were reetbliecause these emissions are
included in the seca_c3 sector, which covers nigt @missions close to Canada but also
emissions far at sea. Canada was involved in treniory development of the seca_c3
sector emissions.

vi.  Wind erosion (SCC=2730100000) and cigarette sm8kK#C=2810060000) emissions
were removed from the nonpoint (nonpt) inventomgsie emissions are also absent from
our U.S. inventory.

vii.  Quebec PMsemissions (2,000 tons/yr) were removed for one §305070000) for
Industrial Processes, Mineral Processes, Gypsuastd?lProducts due to corrupt fields
after conversion to SMOKE input format. This ersbould be corrected in a future
inventory.
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viii. ~ Excessively high CO emissions were removed fromigaborest Products Ltd (British
Columbia plantid="5188’) in the point inventory.hié change was made at our
discretion because the value of the emissions mupsssibly large.

iX.  The county part of the state/count FIPS code fielthe SMOKE inputs were modified in
the point inventory from “000” to “001” to enableatehing to existing temporal profiles.

X.  Fixed coordinates for facility “ON105803” in thehpt_hg inventory to match those in
the National Pollutant Release Inventory (NPRIpbsector.

xi.  Nonpoint speciated mercury emissions duplicate gons summed and state/county
FIPS code field changed from Nunavut (62) to NWriteries (61) to match surrogates.

For Mexico we continued to use emissions for 1¥#s{ern Research Group Inc., 2006) which
were developed as part of a partnership betweenddexSecretariat of the Environment and
Natural Resources (Secretaria de Medio AmbienteguRsos Naturales-SEMARNAT) and
National Institute of Ecology (Instituto Naciona &cologia-INE), the U.S. EPA, the Western
Governors' Association (WGA), and the North Amemi€zommission for Environmental
Cooperation (CEC). This inventory includes emigsirom all states in Mexico.

The offshore emissions include point source offslakand gas drilling platforms. We used
updated emissions from the 2005 NEI v2 point soureentory. The offshore sources were
provided by the Mineral Management Services (MMS).

Table 2-20summarizes the data in the “oth” secarkindicates where these emissions have
been updated from the 2002 platform.

Table 2-20. Summary of the othpt, othpt_hg, othar, othar_hg, @hon
sectors in the 2005 Platform

Sector Components Changes from 2002 Platform
othpt Mexico, 1999, point None
Canada, 2006, point Uses emissions from 2006 Nati®ollut ant

Release Inventory (NPRI), 3 components:
1) upstream oil and gas sector emissions for all
CAPs except VOC,;
2) VOC sources pre-speciated to CB05
speciation except for benzene;
3) Remaining point source emissions.

Offshore, 2005, point Uses emissions from 2005aiBtgnventory
othpt_hg Canada, 2000, mercury | Uses speciated mercury point source year 2000
point inventory.
othar Mexico, 1999, nonpoint None
Mexico, 1999, nonroad None

Canada, 2006, nonpoint Uses 2006 Canadian ai(taafting and take-offs
only), agricultural NH, fugitive dust, and
remaining nonpoint inventories.

Canada, 2006, nonroad Uses 2006 Canadian nonrdaitemmmon-C3
marine, and locomotives inventories.
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Sector Components Changes from 2002 Platform

othar_hg Canada, 2000, mercury | Uses speciated mercury nonpoint source year 2000
nonpoint inventory.

othon Mexico, 1999, onroad None
Canada, 2006, onroad Uses 2006 Canadian onroactamye Emissions

are given at vehicle type resolution only (i.e.eslo
not include road types).

2.7 SMOKE-ready non-anthropogenic inventories for mercury and
chlorine

We generated elemental mercury from naturg) (dcycled (R and volcanic (Y emissions,
which we added to anthropogenic) (@emental mercury processed from the inventories
discussed above, to provide the elemental merqegiss “HGNRVA required by the multi-
pollutant version of CMAQ. This model speciesntended to include the sum of elemental
mercury emissions from these sources. For thenoddarine, we used the same data as in the
CAP and HAP 2002-based Platform. See
ftp://ftp.epa.gov/Emisinventory/2002v3CAPHAP/docurtagionfor details. A new recycled
mercury file was developed for 2005 since the sgdiactors applied to temporalize the annual
natural and recycled emissions from oceans anddesmtlased on solar radiation and skin
temperature from the 2005 meteorology files. &herualfiles were the same as were used in
the 2002 Platform.

2.7.1 Mercury

As discussed in the CAP and HAP 2002-based Platflmoamentation, the initial data for
natural mercury, provided by Atmospheric and Enwinental Research, Incorporated (AER),
consisted of three existing global inventories aonihg annual flux rates of elemental mercury,
gridded to 1 degree by 1 degree resolution:

* mercury emissions from oceans
* mercury emissions from land
* mercury emissions from volcanoes

Annual fluxes of recycled elemental mercury for 2@¢ere created using the deposition results
from a CMAQA4.5.1 run. The approaches assumedathegcycled mercury emissions are in the
form of elemental mercury gas. It is necessatydat these recycled emissions whenever a
version of CMAQ is used that also treats dry depwsiof elemental mercury gas. The total
deposition (wet plus dry) of all forms of mercurgswised as the basis for the recycled emission
estimates. A fraction equal to one-half the tdggposition flux was used as the estimate for
recycled emissions based on previous model calimsatione by AER. This fraction is subject

to future adjustment as the processes controliegécycling of mercury are better understood.

Natural and recycled emissions from oceans and(lamdhot volcanic emissions) were allocated
to hourly values based on the meteorological vésgbf solar radiation and temperature, which
are shown to be positively correlated with the ewasf elemental mercury from water surfaces
soils and vegetation. While the correlation iselydvariable for each of these surfaces, simple
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scaling functions for land and ocean developedHer2001 applications were used for the 2002
and were repeated again for the 2005 Platformubing 2005-specific factors:

SOLRAR, (SFCTMP. -273

Ocean:
> i [SOLRAD(SFCTMP- 273

or exactly zero for SFCTMP < 273 K

SOLRAR, (SFCTMP. - 253

Land:
> i [SOLRADI(SFCTMP- 253

or exactly zero for SFCTMP < 253K

where SOLRAD is the solar radiation in W/and SFCTMP is the skin temperature (Kelvin),
both from the 2-dimensional meteorology file frame tMeteorology Chemistry Interface
Processor (MCIP) output.

The same sequence of steps were performed apphptitey gridded scaling factors to create
hourly gridded files for recycled and natural meycased on 2005 meteorological data. No
changes were made to the 2002 volcano mercury data

2.7.2 Chlorine

The oceanic chlorine gas emission estimates wersame as those used in the CAP and HAP
2002 Platform.

3 Emissions modeling summary

The CMAQ model requires hourly emissions of speas and particle species for the
horizontal and vertical grid cells contained wittive modeled region (i.e., modeling domain).
To provide emissions in the form and format reqlivg CMAQ), it is necessary to “pre-process”
the “raw” emissions (i.e., emissions input to SMQK& the sectors described above in Section
2. In brief, this processing step transforms thesessions from their original temporal
resolution, pollutant resolution, and spatial rasoh into the data required by CMAQ. As seen
in Section 2, the temporal resolution of the emsissiinput to SMOKE for the 2005 Platform
varies across sectors, and may be hourly, momhlgnnual total emissions. The spatial
resolution, which also can be different for differsectors, may be individual point sources or
county totals (province totals for Canada, munaijpitals for Mexico). The pollutants for all
sectors except for biogenics, natural, recycledvanrichnic mercury and ocean chlorine are those
inventoried for the NEI. The pre-processing stepslving temporal allocation, spatial
allocation, pollutant speciation, and vertical eltion of point sources are referred to as
emissions modeling. This section provides some la®rmation about the tools and data files
used for emissions modeling as part of the 2008dPha. Since we devoted Section 2 to
describing the emissions inventories, we have déichthis section’s descriptions of data to the
ancillary data SMOKE uses to perform the emissimpsleling steps

All SMOKE inputs (and scripts, at a later date) tloe 2005 Platform emissions are available at
the 2005v4 website (see the end of Section 1).

We used SMOKE to pre-process the raw emissioneette the emissions inputs for CMAQ.
Although we used SMOKE version 2.5, the SMOKE var2.6 source code and executables
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can be used to reproduce our emissions modelingthese are available from the Community
Multiscale Analysis System (CMAS) Centertditp://www.cmascenter.orgThe scripts used for
running the 2002 platform in SMOKE are availabletioe CHIEF website provided at the end of
Section 1. The 2005 scripts will be provided &dtar date.

One of the largest processing differences comparéue 2002v3 platform is the use of the
CMAQ in-line emissions capability, which we usedteate source-based emissions files rather
than the 3-dimensional files for sectors that haluene rise. SMOKE was also updated (in
version 2.5) to create combination speciation fsfihat could vary by state/county FIPS code
and by month; we used this approach for some masbilkeces as described in Section 3.1.2.

3.1 Key emissions modeling settings

Each sector is processed separately through SMOKHEntil the final merge program

(Mrggrid), which combines the model-ready, secfogesfic emissions across sectors. The
SMOKE settings in the run scripts and the data@SMOKE ancillary files control the
approaches used for the individual SMOKE programn&éch sector. Table 3-1 summarizes the
major processing steps of each platform sectoe “Bipatial” column shows the spatial
approach: “point” indicates that SMOKE maps therse from a point (i.e., latitude and
longitude) location to a grid cell, “surrogatestlicates that some or all of the sources use spatial
surrogates to allocate county emissions to gril$cahd “area-to-point” indicates that some of
the sources use the SMOKE area-to-point featugeidothe emissions (further described in
Section 3.2.1). The “Speciation” column indicattest all sectors use the SMOKE speciation
step, though biogenics speciation is done withinS3Eand not as a separate SMOKE step. The
“Inventory resolution” column shows the inventoeyrtporal resolution from which SMOKE
needs to calculate hourly emissions.

Finally, the “plume rise” column indicates the sastfor which the in-line approach is used.
These sectors are the only ones which will havessions in aloft layers, based on plume rise.
For the 2005 Platform, we did not have SMOKE corapugrtical plume rise; this was done in
CMAQ using stack data in SMOKE output files for leacodel-ready sector. The one sector
with “in-line” only, seca_c3, was processed so thatentire emissions would be in aloft layers.
Thus, there were no seca_c3 emissions in the 2rdiioeal, layer-1 files created by SMOKE.
Rather the speciated and temporalized source-l2gd) inputs for seca_c3 were used for the
vertical allocation. The in-line approach was dohe for the 2002 Platform, as this was a new
feature in CMAQ and SMOKE that was not availabléhat time.

Table 3-1. Key emissions modeling steps by sector

Inventory
Platform sector Spatial Speciation resolution Plume rise
ptipm point Yes daily & hourly in-line
ptnonipm point Yes annual in-line
othpt point Yes annual in-line
othpt_hg point Yes annual in-line
nonroad surrogates & Yes monthly
area-to-point
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Inventory
Platform sector Spatial Speciation resolution Plume rise

othar surrogates Yes annual
seca c3 point Yes annual in-line

surrogates & Yes
alm_no_c3 . annual

- = area-to-point

on_noadj surrogates Yes monthly
on_noad] surrogates Yes monthly
on_moves_startpm surrogates Yes monthly
on_moves_runpm surrogates Yes monthly
othon surrogates Yes annual

surrogates & Yes
nonpt . annual

area-to-point
ag surrogates Yes annual
afdust surrogates Yes annual
biog pre-gridded in BEIS hourly

landuse

ptfire point Yes daily in-line
nonptfire surrogates Yes annual
avefire surrogates Yes annual

One of the issues we found was that when usinmengdrocessing, the PELVCONFIG file
cannot allow grouping, otherwise the “inline” vessoffline” (i.e., processing whereby SMOKE
creates 3-dimensional files) will not give identioesults. Since we used a PELVCONFIG file
with grouping, anyone wanting to exactly replicate results should use the “inline” approach.

3.1.1 Spatial configuration

For the 2005 Platform, we ran SMOKE and CMAQ fordeling domains with 36-km and
12-km spatial resolution. These are the same dmas were used for the 2002 Platform.
Figure 3-1 shows the 36-km C@hental Lhited Sates “CONUS” modeling domain, the 12-km
eastern domain (EUS), and the 12-km western do(NewsS).

a7



Figure 3-1.CMAQ modeling domains
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All three grids use a Lambert-Conformal projectiaith Alpha = 33°, Beta = 45° and Gamma =
-97°, with a center of X =-97° and Y = 40°. TaBl2 describes the grids for the three domains.
Table 3-2. Descriptions of the 2005-based Platfor@rids

Parameters listed in SMOKE grid
description (GRIDDESC) file:

Common Grid Description projection name, xorig, yorig,
Name |Cell Size (see Figure 3-1) Grid name xcell, ycell, ncols, nrows, nthik
US 36 kmor| 4.\ E’C}ge fS:tseJméngfﬁsssKM_msm ‘LAM_40N97W', -2736.D3, -2088.D3,

CONUS-36 b 12 36.D3, 36.D3, 148, 112, 1
Mexico/Canada
: Goes west to
Big East 12 ‘LAM_40N97W', -1008.D3 , 1620.D3
Kkm 12 km | Colorado, covers EU812_279X24C12.D3, 12.D3, 279, 240, 1

some Mexico/Canada
Goes east to
Oklahoma, covers
some of
Mexico/Canada

'‘LAM_40N97W', -2412.D3 , -972.D3

West 12 km | 12 km 12.D3, 12.D3, 213, 192, 1

US12_213X192
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Section 3.2.1 provides the details on the spatiabgates and area-to-point data used to
accomplish spatial allocation with SMOKE.

3.1.2 Chemical speciation configuration

The emissions modeling step for chemical speciatreates “model species” needed by the air
guality model for a specific chemical mechanisnine§e model species are either individual
chemical compounds or groups of species, calledd&hspecies.” The chemical mechanism
used for the 2005 Platform is the Carbon Bond (80&) mechanism (Yarwood, 2005) with
secondary organic aerosol (SOA) and HONO enhanusnas described in
http://www.cmascenter.org/help/model_docs/cmadRELEASE_NOTES.txtFrom the
perspective of emissions preparation, it is theesamachanism used in the 2002 Platform except
that additional input model species are neededppat the nitrous acid (HONO) chemistry
enhancements and additional input model speciesem@ed to support SOA. Table 3-3 lists the
model species produced by SMOKE for use in CMA@;dhly three input species that were not
in the CAP 2002-Based Platform described in 2008P&nly” Platform
(http://www.epa.gov/scram001/reports/Emissions%20%2DVoll 02-28-08.pdfare nitrous
acid (HONO), BENZENE and sesquiterpenes (SESQhduld be noted that the BENZENE
model species is not part of CBO5 in that the cotre¢ions of BENZENE do not provide any
feedback into the chemical reactions (i.e., itas‘imside” the chemical mechanism). Rather,
benzene is used as a reactive tracer and as simcpasted by the CB0O5 chemistry. BENZENE,
along with several reactive CBO5 species (suchQ@is dnd XYL) plays a role in SOA

formation in CMAQA4.7.
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Table 3-3. Model Species produced by SMOKE for CB05 with S@QACMAQ4.7

Inventory Pollutant | Model Species Model species desption
CO CO Carbon monoxide
NOx NO Nitrogen oxide
NO2 Nitrogen dioxide
HONO Nitrous acid
SO SO2 Sulfur dioxide
SULF Sulfuric acid vapor
NH3 NH3 Ammonia
VOC ALD2 Acetaldehyde
ALDX Propionaldehyde and higher aldehydes
BENZENE Benzene (not part of CB05)
ETH Ethene
ETHA Ethane
ETOH Ethanol
FORM Formaldehyde
IOLE Internal olefin carbon bond (R-C=C-R)
ISOP Isoprene
MEOH Methanol
OLE Terminal olefin carbon bond (R-C=C)
PAR Paraffin carbon bond
TOL Toluene and other monoalkyl aromatics
XYL Xylene and other polyalkyl aromatics
Various additional | SESQ Sesquiterpenes
VOC species from | TERP Terpenes
the biogenics model
which do not map to
the above model
species
PMo PMC Coarse PM > 2.5 microns agdLO microns
PMzs PEC Particulate elemental carbar2.5 microns
PNO3 Particulate nitrate 2.5 microns
POC Particulate organic carbon (carbon ordy2.5
microns
PSO4 Particulate Sulfate 2.5 microns
PMFINE Other particulate mattes 2.5 microns

The approach for speciating B¥emissions is the same as that described for th2 gd®orm
except that two of the onroad sectors, and Canarassions contained pre-speciated PM
emissions which were not further speciated in SMOKEhe approach for speciating VOC
emissions from non-biogenic sources is differeriiia major ways: 1) for some sources, HAP
emissions are used in the speciation processdw aitegration of VOC and HAP emissions in
the NEI. This has the result of modifying the speon profiles based on the HAP emission
estimates which are presumed to be more accuranethle speciated VOC results for the HAPS;
and, 2) for some mobile sources, “combination” pesfare specified by county and month and

50



emission mode (e.g., exhaust, evaporative). SMO&®putes the resultant profile on the fly
given the fraction of each specific profile to deethe county, month and emission mode. A
new feature and new profile file in SMOKE (the GSPRCOMBO file) allowed the use of this
approach for the 2005 Platform.

The below subsections provide a further descrippiotmhe HAP/CAP integration and use of
combination profiles. Section 3.2.2 provides tkéads about the data files used to accomplish
these speciation processing steps.

3.1.2.1 The Combination of HAP BAFM (benzene, aceta Idehyde, formaldehyde
and methanol) and VOC for VOC Speciation

The VOC speciation approach for the 2005 Platforffiered from the 2002 Platform in that we
included, for some of the U.S. platform sectors,AH&missions from the NEI in the speciation
process. That is, instead of speciating VOC tcegae all of the species listed in Table 3-3 as
we did for the 2002 platform, we integrated emissiof the 4 HAPs, benzene, acetaldehyde,
formaldehyde and methanol (BAFM) from the NEI wite NEI VOC. The integration process
(described in more detail below) combines the BARRPs with the VOC in a way that does
not double count emissions and uses the BAFM dyratthe speciation process. We believe
that generally, the HAP emissions from the NElramre representative of emissions of these
compounds than their generation via VOC speciation.

We chose these HAPs because, with the exceptiBENZENE, they are the only explicit VOC
HAPs in the base version of CMAQ 4.7 (CAPs onlyrvahlorine chemistry) model. By

“explicit VOC HAPs,” we mean model species thattiggrate in the modeled chemistry using
the CBO5 chemical mechanism. We denote the udeeeé HAP emission estimates along with
VOC as “HAP-CAP integration”. BENZENE was chosatause it was added as a model
species in the base version of CMAQ 4.7, and thexea desire to keep its emissions consistent
between multi-pollutant and base versions of CMAQ.

The integration of HAP VOC with VOC is a featureadable in SMOKE for all inventory
formats other than PTDAY (the format used for thfegpsector). SMOKE allows the user to
specify the particular HAPs to integrate and thei@aar sources to integrate. The particular
HAPSs to integrate are specified in the INVTABLEefiland the particular sources to integrate are
based on the NHAPEXCLUDE file (which actually prdes the sources that anecludedrom
integratiort). For the “integrate” sources, SMOKE subtracts‘integrate” HAPs from the
VOC (at the source level) to compute emissiongifemew pollutant “NONHAPVOC.” The
user provides NONHAPVOC-to-NONHAPTOG factors andMHAPTOG speciation profiles.
SMOKE computes NONHAPTOG and then applies the sgieai profiles to allocate the
NONHAPTOG to the other CMAQ VOC species not inchglthe integrated HAPs. This
process is illustrated in Figure 3-2. Note thatdienot need to remove B,A,F,M from no-
integrate sources in a sector where all sources@istegrate because this is accomplished by
through use of a SMOKE ancillary “INVTABLE” whickssentially drops all B,A,F,M in that
sector.

21n SMOKE version 2.6 the options to specify soarfor integration are expanded so that a user pecify the
particular sources to include or exclude from indgign, and there are settings to include or exxhltisources
within a sector.
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Figure 3-2. Process of integrating BAFM with VOC for use in V@@peciation
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We considered CAP-HAP integration for all sectord developed “integration criteria” for
some of those. Table 3-4 summarizes the integrajproach for each platform sector used in
Step 1 of Figure 3-2.

Table 3-4. Integration status of benzene, acetaldehyde, falehgide and methanol (BAFM) for
each platform sector

PLATFORM | Approach for Integrating NEI emissions of BenzeneR), Acetaldehyde (A), Formaldehyde

SECTOR (F) and Methanol (M)

ptipm No integration because emissions of BAFMratatively small for this sector

ptnonipm No integration because emissions of BAF&Iralatively small for this sector and it is not
expected that criteria for integration would be img& significant number of sources

ptfire Full integration (However, NONHAPVOC compdtoutside of SMOKE since SMOKE cannot
do this calculation for the day-specific fire fortteal files)

avefire No integration

ag N/A — sector contains no VOC

afdust N/A — sector contains no VOC

nonpt Partial integration; details provided belablé

nonroad For other than California: Partial ingggm — did not integrate CNG or LPG sources (SCC
beginning with 2268 or 2267) because NMIM compudaty VOC and not any HAPs for these
SCCs.
For California: Full integration

alm _no _c3 Partial integration; details providedobetable

seca_c3 Full integration

onroad Full integration

biog N/A — sector contains no inventory pollutatOC"; but rather specific VOC species

othpt No integration — not the NEI

othar No integration — not the NEI

othon No integration — not the NEI

For the nonpt sector, we used the following intégrecriteria to determine the sources to
integrate (Step 1):

1. Any source for which B, A, F or M emissions werenrthe 1996 NEI were not
integrated (data source code contains a “96”),

2. Any source for which the sum of B, A, F, or M iggter than the VOC was not
integrated, since this clearly identifies soura@sahich there is an inconsistency
between VOC and VOC HAPs. This includes some casesich VOC for a source is

Zero.

3. For certain source categories (those that comp86@4 of the VOC emissions), we
chose to integrate sources in the category pesritezia specified in the first column in
Table 3-5. For most of these source categorieslla® sources to be integrated if they
had the minimum combination of B,A,F and M spedifie the first column. For a few
source categories, we designated all sources amtegrate”.
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4. For source categories not covered in Table 3-5 that don’t comprise the top 80% of
VOC emissions), then as long as the source hasemssof one of the B, F, Aor M
pollutants, then it can be integrated.

Table 3-5. Source-category specific criteria for integratirmppt SCCs for categories
comprising 80% of the nonpoint VOC emissions

minimum | SCC Tier 3 SCC Tier 3 Description Comments
HAP(s)
needed
Stationary Source Fuel
BFA 2104008000Combustion;Residential;Wood
Storage and Transport;Petroleum and Petroleun
B 2501060000Product Storage;Gasoline Service Stations
Speciation profile: 3144 has no benzene hut
Solvent Utilization;Miscellaneous Industrial;All | most records have it and they're from EPA
BM 2440000000Processes (and Calif)
Solvent Utilization;Surface Coating;Architectural
FAM 2401001000Coatings
Industrial Processes;Oil and Gas Production: Sl
B 231000100013;All Processes : On-shore
Solvent Utilization;Miscellaneous Non-industrial
M 2460000000Consumer and Commercial;All Processes
Storage and Transport;Petroleum and Petroleun
B 2501011000Product Storage;Residential Portable Gas Cans|
M 2425000000s0lvent Utilization;Graphic Arts;All Processes
Solvent Utilization;Miscellaneous Non-industrial{ 3144 is profile, and it does have methanol
M 2465000000Consumer;All Products/Processes (but no BFA).
Miscellaneous Area Sources;Agriculture Produc
- Crops;Agricultural Field Burning - whole fieldts
BFA 2801500000on fire 8746 is speciation profile and has BFA
Solvent Utilization;Miscellaneous 3142 is speciation profile which has methanol
M 2440020000Industrial;Adhesive (Industrial) Application (.32%) and 0 form (and no acetald, benz)
Storage and Transport;Petroleum and Petroleun
Product Storage;Bulk Terminals: All Evaporative
B 2501050000 osses
Industrial Processes;Oil and Gas Production: S
B 231000000013:;All Processes
8520 is speciation profile which doesn't have
Solvent Utilization;Miscellaneous Non-industrial] benz but does have methanol. OR is only
M 2465400000Consumer;Automotive Aftermarket Products state with benzene which is negligible
profile has no benzene. Benzene came from
solvent utilization data (Fredonia) for "other
markets" for the year 1998. Consider
Solvent Utilization;Miscellaneous Non-industrialj changing this to no-integrate in the future
B 2461850000Commercial;Pesticide Application: Agricultural |since benzene no longer allowed in pesticides.
profile BFA 2002 (wastewater treatment
plants). No methanol in profile. No
Waste Disposal, Treatment, and methanol mentioned in POTW NESHAP (nor
BFA 2630020000Recovery;Wastewater Treatment;Public Owned|were A,F). Methanol in NEI documentation.
no- Solvent Utilization;Miscellaneous Non-industrial] profile 1007 has none of these HAP. Only,|
integrate |2461021000Commercial;Cutback Asphalt Minnesota has a tiny amount.

Only NY has benzene. Spec. profile is 2402
no- Solvent Utilization;Surface Coating;Auto and has none of these HAP. Documentation
integrate | 240100500Refinishing: SIC 7532 for NEI does not estimate this HAP.
use Industrial Processes;Chemical Manufacturing: § profile 2462 - has nearly 8% benzene. Will
Integrate 28:Process Emissions from Pharmaceutical Mai create a LOT of benzene with "no HAP usg"
case 23010300Q(NAPAP cat. 106) case.
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minimum | SCC Tier 3 SCC Tier 3 Description Comments
HAP(s)
needed
Solvent Utilization;Miscellaneous Non-industrialj profile is 3146 contains only nonzero
M 2460200000Consumer and Commercial;All Household Prod{methanol.
Solvent Utilization;Degreasing;All Processes/All| profile 8745 (non legacy but composite made
any 1 HAP|2415000000Industries up of a bunch of E-rated profiles )has M, B|.
Solvent Utilization;Surface Coating;Architectural
M 2401002000Coatings - Solvent-based profile 3139 has only M
no- Solvent Utilization;Surface Coating;Wood
integrate | 2401020008urniture: SIC 25 profile 2405 has no HAP
Storage and Transport;Petroleum and Petroleun
B 2505040000Product Transport;Pipeline
Waste Disposal, Treatment, and Recovery;Oper
any 1 HAP|2610030000Burning;Residential profile 0121 is old and has only hexane.
Waste Disposal, Treatment, and Recovery;Oper
any 1 HAP|2610000000Burning;All Categories profile 0121 is old and has only hexane.
Solvent Utilization;Surface Coating;Architectural
FAM 2401003000Coatings - Water-based profile 3140 has FAM
Solvent Utilization;Miscellaneous Non-industrialj profile (3247, nonlegacy based on CARB
Consumer and Commercial;All Personal Care |1997 survey) has no M or B. However,
M 2460100000Products Freedonia was used for M.
Solvent Utilization;Miscellaneous Non-industrial
M 2465200000Consumer;Household Products
Solvent Utilization;Degreasing;All Industries: Cojprofile 8745 (non legacy but composite made
M 2415300000Cleaning up of a bunch of E-rated profiles )has M, Bl.
Solvent Utilization;Surface Coating;Metal Cans:|profile 2408 has none. - no HAPs in NEI so
any 1 HAP|2401040000sIC 341 this SCC will not have any integrated sources
SPEC PROFILE 3127 has none - no HAP$ in
Solvent Utilization;Surface Coating;Miscellaneol{ NEI so this SCC will not have any integrated
any 1 HAP|2401050000Finished Metals: SIC 34 - (341 + 3498) sources
Solvent Utilization;Surface Coating;Other Specii profile 3138 has methanol. Not legacy.
any 1 HAP|2401200000Purpose Coatings 0.11% aerosol coatings.
3001 is speciation profile (not legacy) "D"
rating 2004. Calif. Testing for speciation
profile from 2000. Has NO benzene!
Benzene came from solvent utilization data
Solvent Utilization;Miscellaneous Non-industrial{ (Fredonia) for "other markets" for the year
B 2461800000Commercial;Pesticide Application: All Processeq 1998.
Solvent Utilization;Miscellaneous Non-industrial
Consumer and Commercial;All FIFRA Related
M 2460800000Products 3145 has M only and just a 0.01%
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For the alm_no_c3 sector, the integration critergae (1) that the source had to have at least one
of the 4 HAPs and (2) that the sum of BAFM could exceed the VOC emissions. The criteria
for this sector were less complex than the nongbsdecause it has much fewer source
categories.

We used the SMOKE feature to compute speciatiofil@sdrom mixtures of other profiles in
user-specified proportions. The combinations pexi$ied in the GSPRO_COMBO ancillary
file by pollutant (including pollutant mode, e.§XH__ VOC), state and county (i.e.,
state/county FIPS code) and time period (i.e., imont

We used this feature for onroad and nonroad maioitegasoline-related related stationary
sources whereby the emission sources use fuelsvaiiting ethanol content, and therefore the
speciation profiles require different combinatiafigasoline, E10 an E85 profiles. Since the
ethanol content varies spatially (e.g, by statecamty), temporally (e.g., by month) and by
modeling year (future years have more ethanoljeheire allows combinations to be specified
at various levels for different years.

3.1.2.2 Creation of model-ready mercury species

As part of 2005 Platform, we created model-readycomy species by speciating any of the
mercury in the NEI that was not provided as divatgaseous, elemental or divalent particulate
mercury. The same speciation approach was ugbe GAP and HAP 2002 platform.

3.1.3 Temporal processing configuration

Table 3-6 summarizes the temporal aspect of theseoms processing configuration. It
compares the key approaches we used for tempaedssing across the sectors. We control the
temporal aspect of SMOKE processing through (akthngts L TYPE (Temporal type) and
M_TYPE (Merge type) settings and (b) the ancilldaya files described in Section 3.2.3.
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Table 3-6. Temporal Settings Used for the Platform SectoiSMOKE

Monthly Daily Merge Process
Inventory | profiles temporal processing Holidays as
Platform sector | resolution | used? | approach? | approach®® | separate days?
: daily & es
ptipm hoa/rly all all y
ptnonipm annual yes mwdss all yes
othpt annual yes mwdss all
othpt_hg annual yes mwdss all
nonroad monthly mwdss mwdss yes
othar annual yes mwdss mwdss
alm no_c3 annual yes mwdss mwdss
seca c3 annual yes mwdss mwdsg
on_noad] monthly week week yes
on_moves_startpm monthly week week yes
on_moves_runpm monthly week week yes
othon annual yes week week
nonpt annual yes mwdss mwdss yes
ag annual yes aveday aveday
afdust annual yes aveday aveday
biog hourly n/a n/a
ptfire daily all all
avefire annual yes aveday aveday

! Definitions for processing resolution:

all = hourly emissions computed for every day & ylear, inventory is already daily

week = hourly emissions computed for all days ia thepresentative” week, representing all weeksetmh
month, which means emissions have day-of-week t@anigbut not week-to-week variation within the
month

mwdss= hourly emissions for one representative Mgntepresentative weekday, representative Saturday
and representative Sunday for each month, whiclnmemissions have variation between Mondays,
other weekdays, Saturdays and Sundays within thehmbut not week-to-week variation within the
month. Also Tuesdays, Wednesdays and Thursdayseated the same.

aveday = hourly emissions computed for one reptatiea day of each month, which means emissions for
all days of each month are the same.

2Daily temporal approachrefers to the temporal approach for getting daihjssions from the inventory
using the Temporal program. The values given seevéiues of the L_TYPE setting.

®Merge processing approachrefers to the days used to represent other day®imonth for the merge
step. If not “all”, then the SMOKE merge step just for representative days, which could includidays
as indicated by the rightmost column. The valugsmgiare the values of the M_TYPE setting.

In addition to the resolution, temporal processimudes a ramp-up period for several days
prior to January 1, 2005, which is intended to gaite the effects of initial condition
concentrations. The same procedures were used fynids, but with different ramp-up periods
for each grid:

e 36 km: 10 days (Dec 22 - Dec 31)
12 km (East): 3 days (Dec 29 - Dec 31)
e 12 km (West): 3 days (Dec 29 - Dec 31)
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For most sectors, our approach used the emisgiomsDecember 2005 to fill in surrogate
emissions for the end of December 2004. In pddicwe used December 2005 emissions
(representative days) for December 2004. For Imiegemissions, we processed December 2004
emissions using 2004 meteorology.

3.2 Emissions modeling ancillary files

In this section we summarize the ancillary datda 8/ dOKE used to perform spatial allocation,
chemical speciation, and temporal allocation fer2005 Platform. The ancillary data files,
particularly the cross-reference files, provide $pecific inventory resolution at which spatial,
speciation, and temporal factors are applied. tk@2005 Platform, we generally applied spatial
factors by country/SCC, speciation factors by gat/ySCC or (for combination profiles)
state/county FIPS code and month, and temporarably some combination of country, state,
county, SCC, and pollutant.

3.2.1 Spatial allocation ancillary files

As described in Section 3.1.1, we performed spatiatation for a national 36-km domain, an
Eastern 12-km domain, and a Western 12-km domBindo this, SMOKE used national 36-km
and 12-km spatial surrogates and a SMOKE area-tt-gata file. For the U.S. and Mexico, we
used the same spatial surrogates as were usdef@af02 Platform. For Canada, for which we
used a 2006 inventory, we used a new set of Camadiaogates provided by Environment
Canada along with their emissions data. The dpi#dta files we used can be obtained from the
files listed below; these are available from th@2Z2@BCAP (for US and Mexico) and
2005v4CAP-BAFM (for Canada) websites (see the drgkotion 1).

e 36km_surg_2002v3mpCAP_smokeformat.zip U.S. and Mexican surrogate files for
36-km spatial resolution (Canadian data containdtlis zip file was not used for the
2005-based platform except for the year 2000 mgrdata which is contained in the
sector othpt)

e 12km_surg_2002v3mpCAP_smokeformat.zip U.S. and Mexican surrogate files for
surrogate files for 12 km spatial resolution (Caaadlata contained in this zip file was
not used for the 2005-based platform except foyda 2000 mercury data which is
contained in the sector othar)

* new36km_surg_2005v4_smokeformat.zipCanadian surrogate files for 36-km spatial
resolution for Canadian surrogates

* newl2km_surg_2005v4_smokeformat.zipCanadian surrogate files for 12-km spatial
resolution for Canadian surrogates

* ancillary_2005v4_smokeformat.zip:spatial related data included are the grid
description (GRIDDESC), surrogate description (SRES), surrogate cross reference
file (AGREF), and area-to-point (ARTOPNT) file

The U.S., Mexican, and Canadian 12-km surrogatesrdbe entire CONUS domain, though

they are used directly as inputs for the two sapdtastern and Western Domains shown in
Figure 3-1. The SMOKE model windowed the Eastewh\&estern grids while it created these
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emissions. The remainder of this subsection pes/drther detail on the origin of the data used
for the spatial surrogates and the area-to-poitat. da

3.2.1.1 Surrogates for U.S. Emissions

There are 66 spatial surrogates available for alhatallocating U.S. county-level emissions to
the CMAQ 36-km and 12-km grid cells; they are thme as for the 2002 Platform. As
described in Section 3.3.1.2, an area-to-point@ggr overrides the use of surrogates for some
sources. Table 3-7 lists the codes and descrgptibthe surrogates.

Table 3-7. U.S. Surrogates Available for the 2002 and 2005 dttas

Code| Surrogate Description Code Surrogate Description

N/A | Area-to-point approach (see 3.3.1.2) bCommercial plus Institutional Land

100| Population 520| Commercial plus Industrial plus Institutional
Golf Courses + Institutional +Industrial +

110| Housing 525| Commercial

120| Urban Population 52[Single Family Residential

130| Rural Population 53[Residential - High Density
Residential + Commercial + Industrial +

137|Housing Change 53%nstitutional + Government

140| Housing Change and Population 5&etail Trade

150| Residential Heating - Natural Gas 5#%rsonal Repair

160| Residential Heating - Wood 55Retail Trade plus Personal Repair

0.5 Residential Heating - Wood plus 0.5 Low Professional/Technical plus General

165| Intensity Residential 55%50vernment

170| Residential Heating - Distillate Oil 566lospital

180| Residential Heating - Coal 56B8ledical Office/Clinic

190| Residential Heating - LP Gas 5[Meavy and High Tech Industrial

200| Urban Primary Road Miles 57kight and High Tech Industrial

210| Rural Primary Road Miles 58000d, Drug, Chemical Industrial

220| Urban Secondary Road Miles

6]

@@etals and Minerals Industrial

230| Rural Secondary Road Miles 588eavy Industrial

240| Total Road Miles 595Light Industrial

250| Urban Primary plus Rural Primary 58@dustrial plus Institutional plus Hospitals
255/ 0.75 Total Roadway Miles plus 0.25 Population BBas Stations

260| Total Railroad Miles 650Refineries and Tank Farms

270| Class 1 Railroad Miles 61Refineries and Tank Farms and Gas Statigns
280| Class 2 and 3 Railroad Miles 70Rirport Areas

300| Low Intensity Residential 71 irport Points

310| Total Agriculture 720Military Airports

312| Orchards/Vineyards 8(Marine Ports

320| Forest Land 807| Navigable Waterway Miles

330| Strip Mines/Quarries 81Navigable Waterway Activity

340|Land 850| Golf Courses

350| Water 860| Mines

400| Rural Land Area 87PWastewater Treatment Facilities

500| Commercial Land 88[Drycleaners

505| Industrial Land 890| Commercial Timber
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Code| Surrogate Description Code Surrogate Description
510| Commercial plus Industrial

We did not use all of the available surrogatettially allocate sources in the 2002 Platform;
that is, some surrogates in Table 3-7 were nogasdito any SCCs. Appendix B provides the
U.S. emissions assigned by the available surrogatese CONUS domain region.

The creation of surrogates and shapefiles for tf& Wa the Surrogate Tool was discussed in the
2002 Platform documentation and is not be repeateel The tool and updated documentation
for it is available ahttp://www.ie.unc.edu/cempd/projects/mims/spatald
http://www.cmascenter.org/help/documentation.cfmMED=spatial _allocator&VERSION=3.
6&temp id=99999

The new onroad off-network (parking area) emissioos the MOVES model, new to the 2005
platform, were allocated as shown in Table 3-8.

Table 3-8. Surrogate assignments to new mobile egfories in the 2005 Platform

SCC & Description Surrogate
2201001350 Light Duty Gas Vehicles- parking areaalr Rural population (same as rural
2201002350 Light Duty Gas Trucks 1&2- parking aneasl local roads), code= 130
2201004350 Light Duty Gas Trucks 3&4- parking aneasl
2201001370 Light Duty Gas Vehicles- parking aredsn Urban population (same as urban
2201002370 Light Duty Gas Trucks 1&2- parking anedsan local roads), code =120

2201004370 Light Duty Gas Trucks 3&4- parking anedsan
2201070350 Heavy Duty Gasoline Vehicles 2B thru€8Buses Commercial plus Industrial plus
(HDGV)- parking areas rural Institutional, code = 520
2201070370 Heavy Duty Gasoline Vehicles 2B thru€8Buses
(HDGV)- parking areas urban

3.2.1.2 Allocation Method for Airport-Related Sourc  es in the U.S.

There are numerous airport-related emission soumdie 2005 NEI, such as aircraft, airport
ground support equipment, and jet refueling. Umnlike 2002 platform in which most of these
emissions were contained in sectors with countgllessolution — alm (aircraft), nonroad
(airport ground support) and nonpt (jet refuelirthe 2005 platform includes the aircraft
emissions as point sources. As shown in Tabledirdraft emissions are part of the ptnonipm
sector, since the 2005v2 inventory included therpaast sources.

Thus, for the 2005 platform, we used the SMOKE daie point” approach for only airport
ground support equipment (nonroad sector), angkfaeling (nonpt sector). The approach is
described in detail in the 2002 Platform documennat
http://www.epa.gov/scram001/reports/Emissions%20%20DVoll 02-28-08.pdf

We used nearly the same ARTOPNT file to implembatdrea-to-point approach as was used
for the CAP and HAP-2002-Based Platform. This slaghtly updated from the CAP-only 2002
Platform by further allocating the Detroit-aregpairts into multiple sets of geographic
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coordinates to support finer scale modeling that d@ne under a different project. We chose to
retain the updated file for the 2005 Platform.

3.2.1.3 Surrogates for Canada and Mexico Emission |  nventories

We used an updated set of surrogates for Canagfmtilly allocate the 2006 Canadian
emissions for the 2005 Platform with the exceptbthe nonpoint Canadian mercury emissions.
The updated set completely replaced the 2002 atfoirrogates for allocating the 2006
province-level Canadian emissions. The 2002 Ratfeurrogates for Canada were used for the
mercury data in the sector other_hg because Cahddaet provide updated mercury data with
its 2006 inventory.

The updated surrogate data provided in the 200pv#les and described in Table 3-9 came
from Environment Canada. They provided the suiegyand cross references; the surrogates
they provided were outputs from the Surrogate Tpaviously referenced). Per Environment
Canada, the surrogates are based on 2001 Canatisusadata. We changed the cross-
references that Canada originally provided as ¥edtaall assignments to surrogate '978'
(manufacturing industries) were changed to '90@n{mhacturing services), and all assignments
to '985' (construction and mining) and ‘984’ (cauostion industries) were changed to '907"
(construction services) because the surrogatadrecin 984, 978 and 985 did not sumto 1. We
also changed codes for surrogates other than paputhat did not begin with the digit “9”.

The same surrogates were used for the 12-km doraaingre used for the 36-km domain.

Table 3-9.Canadian Spatial Surrogates for 2005-based platf@aimmadian Emissions

Surrogate Filename of 2005 Surrogate Filename of 2005
description Platform Surrogate description Platform Surrogate
Population CA 100 NOFILL.txt asphalt CA 951 NOFIit.
Total dwelling CA 901 NOFILL.txt cement CA_952 NQEIltxt
Agriculture and CA 902 _NOFILL.txt

Forestry and Fishing chemical CA 953 NOFILL.txt

Waste Management
Service

CA_903_NOFILL.txt

commfuelcomb

CA 954 NOFILL.txt

Upstream Oil and Gas
(UOG)

CA_904_NOFILL.txt

downstream_petroleum

CA 955 NOFILL.txt

Mining and Oil and Gas

CA_905_NOFILL.txt

services egu CA 956 NOFILL.txt
Manufacturing services| CA_906_ NOFILL.txt grain CAP NOFILL.txt
Construction services CA 907 NOFILL.txt manufaatgri CA 958 NOFILL.txt
Transportation of CA 908 NOFILL.txt

Passengers and goods mining CA_959 NOFILL.txt

Electric and Gas and
Water utilities

CA_909_NOFILL.txt

oilgas_distibution

CA 960 NOFILL.txt

Wholesaling

CA_910_NOFILL.txt

Merchandise services smelting CA 961 NOFILL.txt
Retailing Merchandise | CA_911 NOFILL.txt

services waste CA 962 NOFILL.txt
Government Services CA 915 NOFILL.txt wood CA 96®MILL.txt

All Sales

CA 920 NOFILL.txt

asphalt industries

CA19 NOFILL.txt

Intersection of

CA 921 NOFILL.txt

cement industries

CA 972 FILL.ixt
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Surrogate Filename of 2005 Surrogate Filename of 2005
description Platform Surrogate description Platform Surrogate
AGRFORFISH and

MANUFACT

Intersection of Forest
and Housing

CA_922_NOFILL.txt

chemical industries

CA 973 _FILL.txt

Intersection of
MININGOILG and

CA_923_NOFILL.txt

commercial fuel

MANUFACT combustion CA 974 FILL.txt
Intersection of CA 924 NOFILL.txt

UTILITIES and downstream petroleum

DWELLING industries CA 975 FILL.txt

Intersection of
CONSTRUCTION and
DWELLING

CA_925 NOFILL.txt

Electric utilities

CA 976 FILL.txt

Intersection of
PUBADMIN and
DWELLING

CA_926_NOFILL.txt

grain industries

CA 977 FILL.txt

Commercial Marine
Vessels

CA_928_NOFILL.txt

manufacturing
industries

CA 978 FILL.txt

HIGHIET CA 929 NOFILL.txt mining industries CA 979ILL.txt

LOWMEDJET CA 930 NOFILL.txt smelting industries C®81 FILL.txt

OTHERJET CA 931 NOFILL.txt waste management CA_ PB2FILL.txt

CANRAIL CA 932 NOFILL.txt construction industries| CA_ 984 NOFILL.txt
CA 934 NOFILL.txt construction and

LDGV mining" CA 985 NOFILL.txt

PAVED ROADS CA 941 NOFILL.txt TOTALBEEF CA 986 NOFILL.txt"
CA 942 NOFILL.txt )

UNPAVED ROADS TOTALPOUL CA_987 NOFILL.txf

Oil Sands CA_950 NOFILL.txt TOTALSWIN CA_988 NOFILL.txt

TOTALFERT CA_989 NOFILL.txt

1: Not used because fractions did not sum to 1;
2: Surrogates 986, 987, 988 and 989 were origimaiimbered by Canada as 611, 615, 620 and 65 ctasge. We changed the
numbers so that all Canadian surrogates would heigin“9”.

3.2.2 Chemical speciation ancillary files

The following data file, provided at the 2005v4 wiéb (see the end of Section 1), contains the
SMOKE inputs used for chemical speciation of theeirtory species to the CMAQ model

species. SMOKE environmental variable names, irstte file names, are shown using capital
letters in parentheses:

The Mexican emissions and single surrogate (pojpulgatvere the same as were used in the
2002 Platform.

» ancillary_2005v4_smokeformat.zip: inventory table (INVTABLE), NONHAPVOC

emissions calculation exclusions file (NHAPEXCLUDEpeciation cross references

(GSREF), speciation VOC-to-TOG conversion fact@SCNV) , speciation profiles
(GSPRO), and combined, monthly speciation profl@&SPRO_COMBO).
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3.2.2.1 INVABLE and NHAPEXCLUDE

The INVTABLE and NHAPEXCLUDE SMOKE input files hawecritical function in the VOC
speciation process for emissions modeling caskzingi HAP-CAP integration, as is done for
the 2005 Platform.

We prepared two different INVTABLE files to use tidlifferent sectors of the platform. For
sectors in which we chose no integration acroseiiiee sector (see Table 3-5), we created a
“no HAP use” INVTABLE that set the “KEEP” flag td\” for BAFM. Thus, any BAFM in the
inventory input into SMOKE would be dropped. Thproach both avoids double-counting of
these species and assumes that the VOC specistiloa best available approach for these
species for the sectors using the approach. T¢enddNVTABLE, used for sectors in which
one or more sources are integrated, causes SMOKéefthe BAFM pollutants and indicates
that they are to be integrated with VOC (by settimg“vVOC or TOG component” field to “V”
for all four HAP pollutants.

We also prepareHrror! Reference source not foundsector-specific NHAPEXCLUDE files
that provide the specific sources that are excldded integration (see Table 3-5). Due to a
limitation with SMOKEZ2.4, we needed to provide aHAPEXCLUDE file even for sectors for
which we integrate all sources in the sector.his tase, we included a source in the file that
was not contained in the inventory (this SMOKE tation has since been resolved).

3.2.2.2 GSPRO, GSPRO_COMBO, GSREF and GSCNV,

For VOC speciation, we generated the following SMExt¢ady profiles for the CB05 chemical
mechanism using the Speciation Tool (Eyth, 2006):

*  TOG-to-model species (used only for no-integrateces)
* NONHAPTOG-to-model species (used only for the irdég sources)
* TOG-to-BENZENE (used only for no-integrate sources)

We added speciation profile entries that simply MN& emissions of benzene, acetaldehyde,
formaldehyde and methanol to the model species BENNZ ALD2, FORM and METHANOL,
respectively. These profiles were used only feritiiegrate sources. Note that we process the
integrate and no-integrate sources using the sa®EE and GSPRO files. Thus, to avoid
double counting of these HAP species, we removed, B,and M for all no-integrate sources in
the inventory. If the entire sector was no-inéggr then we were able to remove these in
SMOKE (by using “N” in the INVTABLE) but if a sectavas partially integrated, then we
needed to remove these HAPS from the actual innemput to SMOKE, but only for the no
HAP use, no-integrate sources.

In addition to the speciation profiles, the Specrafl ool generates the SMOKE-ready speciation
conversion files (GSCNV). We generated two of ¢he@me containing profile-specific VOC-to-
TOG conversion factors and the other containingilprspecific NONHAPVOC-to-
NONHAPTOG conversion factors.

The TOG and PMs speciation factors that are the basis of the cba&nspeciation approach
were developed from the SPECIATE4.2 database
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(http://www.epa.gov/ttn/chief/software/speciate/indiéml) which is EPA's repository of TOG
and PM speciation profiles of air pollution sourcdhe 2002-based platform utilized an earlier
version, SPECIATE4.0. Note that this update ditimpact the PMsprofiles we used with the
2005-based platform; they were the same as theskfasthe 2002-based platform.

As with SPECIATE4.0, SPECIATE 4.2 development wasléaboration involving EPA’s ORD
and EPA’s Office of Air Quality Planning and Stanta(OAQPS) at Research Triangle Park,
NC, and Environment Canada (EPA, 2006c). The SREEIdatabase contains speciation
profiles for TOG, speciated into individual chentiicampounds, VOC-to-TOG conversion
factors associated with the TOG profiles, and sgiem profiles for PMs. The database also
contains the PMs speciated into both individual chemical compougedg., zinc, potassium,
manganese, lead), and into the “simplified” RMomponents used in the air quality model.
These simplified components are:

PS04 : primary particulate sulfate

* PNO3: primary particulate nitrate

* PEC: primary particulate elemental carbon

 POC: primary particulate organic carbon

 PMFINE: other primary particulate, less than 2i8rograms in diameter

One minor issue we found with the Rhdpeciation which was similarly an issue with th@20
based platform is that we used a bituminous coalbesstion profile (92095) that is applicable to
numerous inventory sources, but we used it for ardingle nonpoint SCC (2101002000). For
the other SCCs pertaining to bituminous coal coribasve used the sub-bituminous coal
combustion profile (92084). Table 3-10 shows tiHieences are shown below, though these
are quite small and represent only a minor chaodgleet SMOKE results:

Table 3-10. Differences between two profiles used for coal costion

split factors sub- split factors
pollutant | species | bituminous 92084 bituminous 92095
PM2_5 PEC 0.01883 0.01696
PM2_5 PMFINE 0.8266 0.827928
PM2_5 PNO3 0.0016 0.00208
PM2_5 POC 0.0263 0.026307
PM2_5 PSO4 0.126} 0.126725

Another issue is that profile 92095 appears to hmen inadvertently left out of SPECIATE4.2
(and 4.0); we obtained it from EPA ORD staff usithigp their modeling applications.

Key changes to the TOG profiles from the 2002 Btatfare as follows:

» Updated the profile for aircraft from 1098 (Aircrafanding/Takeoff (LTO) —
Commercial) which is from SPECIATE3.2 and has dijgradate of 1989, to 5565
(Aircraft Exhaust), which has a profile date of @8 and is based on testing conducted
in 2005).
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Updated the profile for forest fires from 0307 (kKk#laneous Burning - Forest Fires)
which was from SPECIATE3.2 and has a profile d&t£989) to 5560 (Biomass Burning
- Extratropical Forest, dated 2/2008 and was basdésting conducted in 2001)

Changed the assignment of residential wood comtnugitncluding woodstove and
fireplace emissions) and other profiles that folgnased 4641 (Fireplace wood
combustion-oak wood) to 4642 (Fireplace wood cortibagine wood) because of all
three woods tested in the study (oak, pine andlyptcs), the most complete testing was
done for the pine wood (for example, benzene wasrarasured for pine)

Updated the profiles for mobile onroad and nonre@alces to use more up-to-date test
data. The updated profiles are:

8750: Gasoline Exhaust — Reformulated gasoline

8751: Gasoline Exhaust — E10 ethanol gasoline

8752 Gasoline Exhaust — E85 ethanol gasoline

8753: Gasoline Vehicle - Evaporative emission foRaulated gasoline
8754: Gasoline Vehicle - Evaporative emission 0@ Ethanol gasoline
8755 Gasoline Vehicle - Evaporative emission - E8faabl gasoline
8756"'* Composite Profile for Tier 2 vehicles EO, extaus

o 8757'® Composite Profile for Tier 2 vehicles E10, exhaus

O O0OO0OO0OO0OO0Oo

Utilized combination profiles comprised of the abaypdated exhaust and evaporative
profiles to match the average ethanol content elsfused by different counties and for
different months of the year. Combinations weesated based on the fuel properties
data in the NMIM county database.

Table 3-11 provides a summary of the 2005 speciajproach for mobile and other fuel-
related sources. It shows the updated profilesftina the 2005 combinations. The headspace
profile, 8737 is the same as was used in the 20itfoRn, and is used for other nonroad
refueling and other fuel-related stationary sow@eession categories.

Table 3-11. Summary of VOC speciation profile approach by seftin2005

Inventory VOC speciation VOC 2005
type and approach Profile sectors
mode for fuels Codes
Mobile onroad and nonroad| EO and E10 :
o 8750 on_noadj
Exhaust combinations
: 8751 nonroad
(excludes Tier 2)
Mobile onroad and nonroad| EO and E10 8753 on_noadj
Evaporative combinations 8754 nonroad

13 Profile not used in 2005, but used in future yémiitt off of the 2005 base year.

4 Profile not included in SPECIATE4.2 (Nov. 20083 TAQ documentation, profiles were created Oatobe
2008, by OTAQ with EPAct Phase 1 data, 22 out of&RJ test cycles. Three vehicles tested: HoBiléc,
Toyota Sienna, Chevy Silverado. Composite emiskiotors calculated using straight weighting fol#®2 drive
cycle (1.19 miles, 8.63 miles, 1.19 miles for Bagdand 3, respectively).
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Inventory VOC speciation VOC 2005
type and approach Profile sectors
mode for fuels Codes
Mobile nonroad Refueling 8737 (Composite
Stationary (no mode assigned Profile — Non-
to VOC): Portable Fuel E0 oxygenated Nonroad
Containers, bulk plant -to- Gasoline nonpt
pump, refinery-to-bulk Headspace
terminal Vapor)

In future years, different profile combinations andifferent headspace profile is used, due to
the influx of greater quantities of ethanol in eChanges to the above profiles for future year
scenarios will be discussed in more detail in @ssghent version of this document. In summary,
we utilized additional profiles in the combinationBhe profiles we added were E85 and Tier 2
profiles for EO and E10. One error (affecting 2@4.2, 2022 and 2030 future years) is that we
used the same onroad and nonroad profiles in toeefyears. The nonroad profiles in future
years should not include any Tier2 vehicles (sifiee 2 impacts only onroad) and should not
include any E85.

Speciation profiles for use with BEIS are not irtg#d in SPECIATE. The 2005 Platform uses
BEIS3.14 which includes a new species (SESQ) tlaatwot in BEIS3.13 (the version used for
the 2002 Platform). Thus we added this species fitapped to the CMAQ species SESQT) to
the set of profiles that we had been using in B@22Platform. The profile code associated with
BEIS3.14 profiles for use with CB05 uses the samim éhe 2002 Platform: “B10C5.”

3.2.3 Temporal allocation ancillary files

The emissions modeling step for temporal allocati@ates the 2005 hourly emission inputs for
CMAQ by adjusting the emissions from the inventayolution (annual, monthly, daily or
hourly) that are input into SMOKE. The temporaaleition of each of the platform sectors
prior to their input into SMOKE s included in tsector descriptions from Table 2ahd

repeated in the discussion of temporal settingsainle 3-6.

The monthly, weekly, and diurnal temporal profitesl associated cross references used to
create the 2005 hourly emissions inputs for CMAQengenerally based on the temporal
allocation data used for the 2002 Platform. Weeddaew profile assignments for SCCs in the
2005 inventory that were not in the 2002 inventaryd we updated the profiles used for ptipm
sources without CEM data to represent the year.2005

The following data file, provided at the 2005v4 wib€ (see the end of Section 1), contains the
SMOKE inputs used for chemical speciation of theemmtory species to the CMAQ model
species. SMOKE environmental variable names, irstte file names, are shown in capital
letters in parentheses:

* ancillary_2005v4_smokeformat.zipincludes temporal cross reference files used across
all inventory sectors (ATREF, MTREF, and PTREF) &rdptipm sector (used for
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electric generating units) for the evaluation @EREF) and, temporal profiles
(ATPRO, MTPRO, and PTPRO)

The starting point for our temporal profiles was 2002 Platform. The remainder of this section
discusses the development of the new temporallesadr profile assignments used in the 2005
Platform.

Canadian emissions

The profiles assignments for the Canadian 2006ntorg were provided by Environment
Canada along with the inventory. They providedifg@ssignments that rely on the existing set
of temporal profiles in the 2002 Platform. Foirmisources, they provided profile assignments
by PLANTID.

WRAP Oil and Gas Inventory Profiles

The WRAP 2005 oil and gas inventory SEQsilized uniform monthly and day of week
profiles (codes 262 and 7, respectively) and anliaqguiofile (code 26) that put emissions in
every hour, but weighted towards the day light Bour

Diurnal Profiles for Electric Generating Units {pih)

We updated the state-specific and pollutant-spedifirnal profiles for use in allocating the day-
specific emissions for non-CEM sources in the ptgaotor. We used the 2005 CEM data to
create state-specific, day-to-hour factors, avetayer the whole year and all units in each state.
We calculated the diurnal factors using CEM,%@d NQ emissions and heat input. We
computed S@and NQ-specific factors from the CEM data for these palhus. All other
pollutants used factors created from the hourly hgaut data. We assigned the resulting
profiles by state and pollutant.

Onroad Parking Area Profiles

The new SCCs and descriptions, along with the assegts chosen are shown in Table 3-12.
Figure 3-3 shows the diurnal profiles referredrithe table.

15 See Table 2-9310000220, 2310000330, 2310000440, 231001010@048P00, 2310010300, 2310010700,
2310010800, 2310020600, 2310020700, 23100208000231.00, 2310021300, 2310021400, 2310021500, 236002
2310023000, 2310030210, 2310030220
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Parking Areas

Table 3-12. Temporal Profiles Assigned to New Onroad SCC froen@raft MOVES model:

SCC & Description

Temporal Profile:
Monthly
Variation

Temporal Profile:
Day of Week Variation

Temporal Profile:
Diurnal variation

2201001350
Light Duty Gas Vehicles-
parking areasural

2201002350 Light Duty
Gas Trucks 1&2- parking
areagural

2201004350 Light Duty
Gas Trucks 3&4- parking
areagural

Not applicable —
will be receiving
monthly emissions

RURAL LD values are:
Mon —Fri 12.1% 12.1%
12.1% 12.1% 18.3%
Sat/Sun: 15.3% 18.3%

Weekly code (for
SMOKE) =20021

Use same as profile a
rural local roads
Code = 2006 (see

Figure 3-3.
Diurnal Profiles
are based only on
road type (use
local for “start”)
and whether the
road is urban

versus ruralFigure
3-3, reddish curve)

2

2201001370
Light Duty Gas Vehicles-
parking areasirban

2201002370 Light Duty
Gas Trucks 1&2- parking
areasdurban

2201004370 Light Duty
Gas Trucks 3&4- parking
areadurban

Not applicable —
will be receiving
monthly emissions

URBAN LD values are:
Mon-Fri

14.8% 14.8% 14.8%
14.8% 16.0%

Sat Sun 13.4% and
11.6%

Weekly_code (for
SMOKE) =20031

Use same as profile a
urban local roads
Code = 2012 (see
Figure 3-3, yellow
curve)

2

2201070350

Heavy Duty Gasoline
Vehicles 2B thru 8B &
Buses (HDGV)- parking
areagural

Not applicable —
will be receiving
monthly emissions

RURAL HD values are:
Mon-Fri

16.8% 16.8% 16.8%
16.8% 15.9%

Sat Sun 8.8% and 8.8%

Weekly code (for
SMOKE) =20022

Use same as profile
rural local roads
Code = 2006 (see
Figure 3-3, reddish
curve)

2201070370

Heavy Duty Gasoline
Vehicles 2B thru 8B &
Buses (HDGV)- parking
areadurban

Not applicable —
will be receiving
monthly emissions

URBAN HD values are:
Mon-Fri

17.7% 17.7% 17.7%
17.7% 17.7%

Sat Sun 7% and 5%

Weekly code (for
SMOKE) =20032

Use same as profile o
urban local roads
Code = 2012 (see
Figure 3-3, yellow
curve)
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Figure 3-3. Diurnal Profiles are based only on road type (osallfor “start”) and whether the
road is urban versus rural
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4 Development of Future Year Emission Inventories

This section will be completed at a later datdeaBe also see rule-specific documentation, such
as the Transport Rule’s Emission Inventory TecHrisegoport Document.
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