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a BACKGROUND e OFFLINE SPECIATION FRAMEWORK NC EXAMPLE N

* Speciation is the Process of apportioning Organic g4s {/-> MOVES » Speciation of evaporative emissions from passenger cars
aggregates and particulate matter (PM, <) emission f inputs v  SPECIATE for an example county on a July weekday in 2022 using
. . . . . . : -  pec . il . o S , ,
estlma.tes into speC|f|c. chemlca.l species for air quality 03: Ete\fv;:hu:nizecr: ;/:tr;:sts;oan;i n > “ MO\/ES Speciation profiles CB6AE7 via internal speciation (i.e., selecting CB6AE7 as
modeling. The apportionment is done using source- pro?iles. ¥ y ke N database Y an output pollutant in MOVES3.0.3) and new offline
specific speciation profiles hosted in EPA’s SPECIATE Note: MOVES has always oo N methodology in MOVES3.0.4:
databasel. calculated NONHAPTOG, TOM and Explicit
Residual PM, but since v3.0.4, it NONTI-(I)AI\ZTOG NO“:)I::‘PTOG ComToound
. o . explicitly provides the option to . 2.5 :
 MOVES? provides emissions estimates of TOG and PM outout these pollutants. Residual PM output by SCC profiles  Offline method produces
2.5 P P output by SCC XYLMN IOLE .
for both onroad and nonroad sectors: pRPA || 2.9%% 0.91% same speciation for
Default. database table N 0-22% 01 CB6AE7 (small
/ ONROAD SPECIATION \ Vapping of sources to - “profile Weighting /" speciation Tool v, differences explained by
For some TOG and PM Species) MOVES applies (see #4 of Implementation box) post-processing Transforms explicit oL oL Sllghtly different Mmapping
. ° 4.11% 0.24% 1
adjustments based on temperature and fuels, that |:> - script . compound profiles dff'?e‘j for 2020
vary by vehicle technology. We refer to these as enersgssré? e into chemical | platform).
“integrated species”. Subtracting integrated species (GSREF-COMBO) mechanism species
from TOG provides NONHAPTOG (see Glossary). . o (GSPRO)
. . . How are speciation profiles
Subt.ractmg mtegrated.speues from total PM, assigned in MOVES? Online o o
prowdes TOM and Residual PM. Speciation profiles are assigned to < on o 001%
o o specific onroad sources based on 0.25%
Emissions speciation of onroad NONHAPTOG, TOM fuel type, fuel subtype, model Nk 0.00%
and Residual PM has been done in MOVES through vear, regulatory class and - ™ o o
selection of chemical mechanisms as a pollutant SIMISSIONS PrOtEss™ SMOKE- o
output. For nonroad sources, the MOVES
mapping depends on fuel Gridded emissions
subtype, engine technology, .
/ NONROAD SPECIATION \ e e Strokee and of chemical sop | MXYL| OLEL| oLz
: . emission processes®. mechanism species 0.00% (277%CTERL RN 17% i
MOVES does not perform adjustments but provides P . beeiss / — awe Offline
direct emissions for the same VOCs listed as > < o
integrated species and a variety of air toxics POST-PROCESS IMPLEMENTATION o
including PAHSs, dioxins, furans and metals. Nonroad ARO1
PM, - is only provided as total PM o * The same MOVES run output
2 2" 1. Post-processing script is written in 2. Selecting the tool will open a window AL can be used to speciate
: i : 4 ' s ai f ot NONHAPTOG emissions
Emissions speciation of nonroad NONHAPTOG and $QL and can be accessed from the containing a deSf:rlptlon, and a scroll down . ot -
\PMz.s has always been done as a post-process. / MOVES3 GUI menus to select input and output databases: z‘s'”gg | egen ) mechanism
. e.g., SAPCRO/T
&) Onroad Speciation Profile Weighting Seript e
\ / ) MOVES - ID 13550440751100961237 Instructions B | | o | Ofﬂlne
- MOTIVATION | e s oo [8] srs .
:| | Multiple RunSpec Creator applying chemical mechanisms.
Description {Alt=1) ETDEZEE DDHEFHEE The script runs against a MOVES output database with output for the three pollutants for a single calendar
* To allow for timely updates of new chemical mechanisms . Congort MOVES2014 put Database o OVESS | > Iy odotholo ot o oo s HOLES s oo | K /
or speciation profiles with less dependency on MOVES A Tmesiens ||t beabene. BT s T e
release timing, benefiting the air quality modeling X Geographic Bounds [ﬁrr;:l — smm] aptlle e e TG e et b o e e / H I G H LI G HTS \
COmmunIty (E.g.’ ROC SpECIatI0n3). x Onroad Vehicles Nonroad Speciation Profile Script e .
Y R Tune Server: localhost Refresh - MOVES3 (V3.0.4 and after) no Ionger prOVIdeS
S TO facilitate the Calculation Of Chemical meChanismS and New Database: |mycounty_speciation_weights v More OUtpUt SpGClatEd |nt0 mOdEI SpeCIES (Chemlcal
reduce model runtime significantly for users that require o 2 ‘”.‘;Orma;“j;} mechanisms).
this output 3. Output generates a SQL /'v”ee =
| database with 6 different - .
_ J ) , » Users that need to speciate onroad and/or
tables, each associated with an o
_ . d ooll 5 nonroad gaseous or PM emissions should use a
PM & TOG Integrated Species emission process and pollutant . . iceigns runprtio wohing scrpt || opene ) ][ pone . ' ipt included in th |
type: permeation (EPM) 7 com_groc ~— post-processing script included in the Tools menu
* ’
. II;Aeentheannee (CH,) 2 :;Ire(;(s-r;enameh . evaporative (EVP), exhaust F ere g of the MOVES3 GUI.
m 4 E | y . -
e Ethanol . Styrene (EXH) and refueling (RFL) for F Z:z;pm
= 13-Butadiene « Toluene NONHAPTOG (GROC), TOM ™ groc | * The post-processing provides weights
* Formaldehyde = Xylene (CROC) and ResidualPM. IF" smoke moves maping representing the fraction of emissions that should
] ﬁcetfl‘,jeh"de ) Elaphthf'leze ias Profile Contribution be assigned to a specific SPECIATE profile for a
" crolein . emental Laroon . . .
»  2.2,4-Trimethylpentane s Sylfate Example rows from exh_croc output: - - parameter represents the given SCC. These proflle welghts are used
= Ethyl Benzene month SMOKE SCC pmSpeciation pollutant pollutant SMOKE_ county profileCo 2’:5:;?\:‘ fractional contribution of downstream in SMOKE.
b ID - ProfilelD ID Name mode ID  ntribution i each speciation profile to
Glossary } 1 2202310192 8995 123 ~ TOM EXH_CROC 1089 (0.98915) 0.867 emissions from a given SCC; *  Moving the speciation process outside of MOVES
S _ S 1 2202310192 8996 123 TOM EXH_CROC 1089 |0.01085 ) 2.51642 it sums up to 1 for each SCC I ino SMOKE biliti handl
MOVES: MOtor Vehicle Emission Simulator 1 2202310272 8995 123 TOM EXH _CROC 1089 0973171 0.867 and mOnth dlIOWS US|ng Cd pa | ItIES tO andaie
TOG: Total Organic Gases 1 2202310272 8996 123 TOM EXH_CROC 1089 (0.026829) 3.33706 ' speciation profiles defined under different
NONHAPTOG: Residual TOG (or non-Hazardous Air Pollutant TOG : : :
TOM: Total Organic Particulat(e Matter (OM + NCOM) ) mechanisms without performing new MOVES
: . _FC- _OC- . . . runs.
Residual PM (or NonECNopSO4non0M). Total PM, .-EC-SO,-OC-NCOM 4. Ancillary information
NCOM: Non-carbon Organic Matter
g:;logg?nic ?arAbOn . i Mapping of sources to speciation profiles is stored in \ * Providing an external tool facilitates the
. FOIYCYCIIC AromatiC Ryarocaroons . . ' . . .
| e the default database in ancillary tables only used by the Parameters shaded in green are US@d. to incorooration of new data and science related to
SCC: Source Classification Code
' post-processing tool calculate condensable/gaseous reactive speciation profiles or chemical mechanisms for
[ REferences ] Example rows from rocspeciation table for onroad mapping: Organic CarbOn emiSSiOnS fOr USErS intereSted OnrOad and nOnrOad sources as |t bECOmES
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