User's Guide for the Emissions Modeling System for
Hazardous Air Pollutants (EMS-HAP) Version 3.0



This page intentionaly blank



EPA-454/B-03-006
August 2004

User's Guide for the Emissons Modding System for Hazardous Air Pollutants (EMS-HAP)
Verson 3.0

By:

Maddeine Strum, Ph.D.

U.S. Environmenta Protection Agency
Office of Air Qudity Planning and Standards
Emissions, Monitoring and Andyss Divison

Research Triangle Park, NC

And, Under Contract to the U.S. Environmenta Protection Agency,

Richard Mason* and James Thurman, Ph.D.
CSsC
Contract No. |AG47939482-01
Work Order No. 22.4

*Currently with the National Oceanic and Atmospheric Agency (NOAA) on Assignment to the
U.S. EPA, Office of Air Qudity Planning and Standards, Emissions, Monitoring and Analys's
Divison

U.S. Environmentd Protection Agency
Office of Air Qudity Planning and Standards
Emissons, Monitoring and Analyss Divison

Research Triangle Park, North Carolina



DISCLAIMER
The information in this document has been reviewed in accordance with the U.S. EPA
adminigrative review policies and approved for publication. Mention of trade names or
commercia products does not congtitute endorsement or recommendation for ther use.
The following trademarks appear in this document:
UNIX isaregistered trademark of AT& T Bell Laboratories.
SASP isaregistered trademark of SAS Indtitute,

SUN isaregistered trademark of Sun Microsystems, Inc.



TABLE OF CONTENTS

(@ VAN o I = R g1 0o 8 (o] o ISR 1-1
L1 WHE IS EMS HAP?. ...ttt a e nesneenenne s 1-1
1.2 Who arethe userS Of EMSHAP? ..o e 1-3
1.3 What arethe main features of EMS-HAP?.........oo e 1-3
1.4 Why does EMS-HAP Version 3.0 support two inventory formats for non-point

SOUICES? ....eeeeeeeetee et et e s e s e e e e s e san e e me e aas e e se e sae e e Re e ea e e e Re e nan e e ne e emn e e neenmneeneennneennnennneen 1-8
1.5 How do | prepare my inventories for EMS-HAP if | am starting with the NEI? .......... 1-9
1.6 HOW do | USBhIS QUILE?........cceeieeee e s 1-10
1.7 Quick-gtart for ASPEN: Ingructionsfor usng EMS-HAP to prepare emisson

inputs for the ASPEN MOGE .........coveiiie e 1-11
1.8 Quick-gart for ISCST3: Ingructionsfor usng EMS-HAP to prepare emission

INPUES fOr the ISCST3 MOCEL.........cooieee e 1-15

CHAPTER 2 County Emissons Processing: The County Point and Aircraft Extraction

Program (COPAX) ....ce ettt sttt e et et e sb e b e bt eb e e se e e e e e s e nbesaeanenreas 2-1
2.1 What isthe function Of COPAX? ..ot 2-2

2.1.1 COPAX dlocates county-level emissions, such as aircraft, to specific locations 2-5
2.1.2 COPAX preparesthe alocated emissions for the point source processing

[O10T (2= 0 0P STP TR 2-6
2.1.3 COPAX assgnsthe additional variables needed to process the dlocated

emissons (eg., arcraft) as |SCST3 area sources when processing data for

[SCSTB ONIY ...ttt ettt n et e nne e 2-8
2.1.4 If the county-leve inventory contains both onroad and nonroad sources,
COPAX splits the inventory into onroad and nonroad inventories............cccceeuee.. 2-9
2.1.5 For nonpoint processing, COPAX assigns a spatia surrogate for each source
category for subsequent spatial alloCation............cccceevereeeieesecie e 2-10
2.1.6 For non-point processing, COPAX gap fills or reassigns a code to each source
category for matching to temporal Profiles..........ccoeeveriiieenenieseseee e 2-11
2.2 HOW dO | FUN COPAX .ottt eeesteeteete st e e seesteese e e ssaenteeseesseenseaneesseensesneesseensennenns 2-12
2.2.1 Prepare your county-level source inventory for input into COPAX................... 2-12
2.2.2 Prepare your point source inventory for input into COPAX .......ccccveveeiinnienne 2-14
2.2.3 Determine whether you need to modify the ancillary input files for COPAX ...2-16
2.2.4 Prepare your BatCh fll@......cv e 2-19
2.2.5 EXECULE COPAX ....octiiiieiieieeieee e ste ettt testesbessessesse e e e naenaesteseesrenrens 2-21
2.3 How do | know my run of COPAX Was SUCCESSTUI?.........ccrererininieieesese e 2-21
2.3.1 Check YOUr SAS® 100 FIlE ... 2-21
2.3.2 Check YOUr SAS® ISt Il c.uueeeeeeeeeeeeee e 2-22
2.3.3 Check other output files from COPAX.......ccoi e 2-23

CHAPTER 3 Point Source Processing: The Data Quality Assurance Program (PtDataProc) .. 3-1
3.1 What isthe function Of PIDEtaPIOCT? .......ccceeoiiieiieesiesiee e 3-2
3.1.1 PtDataProc quality assures point source location data.............cceeveveerereresereenne. 35



TABLE OF CONTENTS

(continued)
3.1.2 PtDataProc quality assures sack parameters, defaults if missng or
(08T 0) £ = 00 =TS PRRPRRRN 312
3.1.3 PtDataProc removes inventory variables and records not necessary for further
processing (inventory Windowing) .......cccceeeereeeereeneseeseese e e esae e eneesnee s 3-13
3.2 HOW dO | 1N PYDEAPTOCT? .....cuveieieiiieieeee sttt sttt s 3-14
3.2.1 Prepare your point source inventory for input into PtDataProc...........c.ccceveeeene. 3-14
3.2.2 Deermine whether you need to modify the ancillary input files for
U T 7= | oSO 3-18
3.2.3 Prepare your DatCh file........c.ooeo e 3-19
3.2.4 EXECULE PIDELAPIOC. ... .ccueiiieeieie ettt sttt st nneas 3-23
3.3 How do | know my run of PtDataProc was SUCCESSIUI?. ........cceveeveeieieerie e 3-24
3.3.1 Check YOUr SAS® 100 filE .....ovuveeeieeeeeceeeesee et 3-24
3.3.2 Check YOUr SAS® [ISE fIlE ...uuvvueeiceeceeeeeeeeeeeeesesessesss st sesssss s sesssnaens 3-24
3.3.3 Check other output files from PtDataProcC ..........ccccveeueeeereeie e 3-25
CHAPTER 4 Point Source Processing: The Model-Specific Program (PtModel Proc)............. 4-1
4.1 What is the function of PEIMOAEIPIOC?..........ccooiiiiirieeeese e 4-2
4.1.1 PtModeProc sdects pollutants, groups and/or partitions pollutants, and assigns
model-specific pollutant CharaCteristiCs.........oovveeieriineere e 4-3
4.1.2 PtModeProc speciates pollutants by inventory source characteristics (MACT,
S O O o g [ O oo o =) S S 4-4
4.1.3 PtMode Proc assgns urban/rurd disperson parameters when processing data for
ASPEN ONTY ..ottt e 4-5
4.1.4 PtModelProc assigns vent type and building parameters..........coeeeveeveeceesveenee. 4-5
4.2 How do | run PIMOEIPIOC? ..ot e 4-7
4.2.1 Prepare your point source inventory for input into PtModelProc............c.ccoueee.. 4-7
4.2.2 Determine whether you need to modify the ancillary input files for
PEMOGEIPIOC. ...ttt 4-10
4.2.3 Modify the General HAP table input fileS........ccooveieiiniiiiceeeee 4-12
4.2.4 Modify the Specific HAP table input file ... 4-19
4.25 Prepare Your BatCh fil@.....c.oceciice e 4-23
4.2.6 EXECULE PIMOTEIPIOC.......ciiieiiiiesiiesiee ettt 4-25
4.3 How do | know my run of PtModelProc was SUCCESSFUI? .........ooererieieieerenieiee 4-25
4.3.1 Check YOUr SAS® 100 fil ...uveeeeeeeeceeeeeee et es s, 4-25
4.3.2 Check YOUr SAS® 1St Il ...ttt ee e s eenen, 4-26
4.3.3 Check other output files from PIMOdelProc ............cccoviireiieieceecvece 4-26
CHAPTER 5 Point Source Processing: The Tempora Allocation Program (PtTemporal) .....5-1
5.1 What isthe function of PITemMPOral? ..o 5-2
5.1.1 PtTempora assigns atemporal profile to each emission record.............ccccooereenee. 5-5
5.1.2 PtTemporal usesthe hourly profilesto produce eight 3-hour emission rates when
processing data for ASPEN ONlY ..o 55



TABLE OF CONTENTS
(continued)

5.1.3 PtTempora usesthe hourly, day, and seasond profiles to produce 288 emission

rates when processing data for ISCST3 ONlY .......coveiiiiieienee e 5-6

5.2 HOW dO | run PETEMPOIE ........cooeeiiiiieeriesiesiee et 5-10

5.2.1 Prepare your point source inventory for input into PtTemporal ............cccueue.... 5-10
5.2.2 Determine whether you need to modify the ancillary input files for

PETEMPOTEAL. ...t bbb e 5-15

5.2.3 Modify the temporal allocation factor file (keyword TAF) .....cocvevveveevveiiennnene 5-16

5.2.4 Modify the cross-reference files used to link inventory records to the tempora
dlocation factor file (ancillary file keywords SCCLINK, SICLINK, and

YA @ I 1111 5-17
5.2.5 Prepare your batCh fil@.......ccveeeieeiieecece e 5-17
5.2.6 EXECULE PLTEMPOIE.......ccieieeieiieeieeie ettt sttt 5-19
5.3 How Do | Know My Run of PtTemporal Was Successful? ...........cccceveienencnenennens 5-19
5.3.1 Check YOUr SAS® 100 FIlE c...eveeeeeeeeeeseee e ee s 5-19
5.3.2 Check YOUr SAS® [t Il c.uuuieeeeeeeeeeeeeee et eeee e sees e 5-19
5.3.3 Check other output files from PETemporal ...........cccooeverinenienieeeeicsesesesenns 5-19
CHAPTER 6 Point Source Processing: The Growth and Control Program (PtGrowCntl) ...... 6-1
6.1 What isthe function of PEGrOWCHE? ......cceiieiiie e 6-2
6.1.1 PtGrowCntl determines a projection scenario for each record in the PROJECT
o 0 =V 6-4
6.1.2 For each scenario, PtGrowCnitl assigns and applies growth factors to project
EMISSIONS AUE 1O GrOWEN ... 6-6
6.1.3 For each scenario, PtGrowCntl assigns MACT-based emission reduction
INFOMMIBLION ...ttt st b e s be et saeesre e e 6-7
6.1.4 For each scenario, PtGrowCnitl assigns user-defined emission reduction
181010 0.7= 1o o TSP 6-10

6.1.5 For each scenario, PtGrowCntl combines MACT-based and user-defined
emisson reduction information and gpplies to grown emissions to project

eMISSIONS fOr thal SCENAMO .......eeeeeeeeece e nre e 6-13
6.2 HOW dO | run PEGIOWCHLI? ...ttt 6-16

6.2.1 Prepare your point source inventory for input into PtGrowCntl......................... 6-16
6.2.2 Determine whether you need to modify the ancillary input filesfor

(0 o 6-20
6.2.3 Modify the growth factor input files (GFSITE, GFMACT, GFSIC, and

€S 4 RSP 6-22
6.2.4 Modify the MACT-based emisson reduction information files (MACTGEN

10 S O | ST 6-23
6.2.5 Develop the user-defined emisson reduction information files (USERFILE

= 0 J O NV I 0 O 6-24
6.2.6 Prepare your batCh fil€.......c.oceveieie e 6-24
6.2.7 EXECULEPLGIOWCL ......vieiiecee et 6-27



TABLE OF CONTENTS

(continued)

6.3 How Dol Know My Run of PtGrowCntl Was Successful?...........cccvvevviceeieecinnnnne 6-27
6.3.1 Check YOUr SAS® 10 filE ..ot 6-27
6.3.2 Check YOUr SAS® [ISt fIlE ...u.vvueeceereeeeeieseeeee st seess st nssneeas 6-27
6.3.3 Check other output files from PtGrowCntl ...........ccccovveveeveieeiecce e, 6-28

CHAPTER 7 Point Source Processing:  The Fina Format Program For ASPEN
(PEFINAL_ASPEN) ...ttt b e s b ettt e et a b ens 7-1

7.1 What isthe function of PtFinal _ASPEN?.........ccccoi e 7-2

7.1.1 PtFind_ASPEN assigns ASPEN source groups used in the ASPEN model

(011 11 | PP 7-4
7.1.2 PtFind_ASPEN convertstemporaly alocated emissions from tonslyear to

grams/second for each of the eight 3-hour periods..........ccocevvreenerieneenesesee, 7-5
7.1.3 PtFind_ASPEN creates ASPEN input files, a column formatted text file and

ASAST IR oottt 7-5

7.2 Howdol run PtFinal_ASPEN? et 7-7
7.2.1 Prepare your point source inventory for input into PtFinal_ASPEN ................. 7-7
7.2.2 Determine whether you need to modify the ancillary input filesfor

PEFINGl_ASPEN oot 7-10
7.2.3 Modify the source group assgnment files (ancillary file keywords MACTGRP,

SCCGRP, anNd SICGRP) ...t e 7-10
7.2.4 Prepare YOur BalCh fill@......ccouv i 7-11
7.2.5 Execute PLFINal _ASPEN .......coiiii ettt 7-13

7.3 How do | know my run of PtFinal_ASPEN was successful?  .......ccoocevevvnirennenn 7-13
7.3.1 Check YOUr SAS® 10G fIlE .....vueeieeeeeeeeeeee s es s es s 7-13
7.3.2 Check YOUr SAS® TSt fil@ ... eeee e ee s es s es s 7-14
7.3.3 Check other output files from PtFINAASPEN ... 7-14

CHAPTER 8 Point Source Processing: The Finad Format Program For ISCST3
(L= TS OS] ) PSSO 8-1

8.1 What isthe function of PtFinal_ISCST3? ......ccccoeieiere e 8-2
8.1.1 PtFina_ ISCST3 assigns source groups used in the ISCST3 model output ........ 8-4
8.1.2 PtFina_ISCST3 assgns default release parametersin order to mode fugitive

sources and horizontal stacks as 1SCST3 volume SOUrces —.......ccccecevereneniereenne. 8-5
8.1.3 PtFina_ISCST3 assigns available particulate Sze and gas depodition data by

pollutant or by combination of SCC and pollutant ............ccccoeevevieiieevie e, 8-6
8.1.4 PtFinal_ISCST3 removes emission sources outside your modeling domain  ...8-7
8.1.5 PtFina_ISCST3 assigns available emission source elevation data .................... 8-8
8.1.6 PtFind_ISCST3 assigns source identification codes needed for the ISCST3 SO

pathway SECHION fIlES ... e 8-9
8.1.7 PtFina_ISCST3 converts temporally alocated emissions from tonghour to the

necessary units for each source for each of the 288 emission rates ..................... 8-9
8.1.8 PtFina ISCST3 adjusts UTM coordinates of emission SOUrces............cccueenee.. 8-10



TABLE OF CONTENTS

(continued)
8.1.9 PtFinad_ISCST3 creates SO pathway section of the ISCST3 run stream and
INCIUAE FHES. ... e e 8-11
8.2 How do | run PEFINal_ISCST3?......coiiiiieecee ettt 8-13
8.2.1 Prepare your point source inventory for input into PtFinal_ISCST3 ................. 8-13
8.2.2 Determine whether you need to modify the ancillary input files for
T T S O I SO 8-15
8.2.3 Modify the source group assgnment files (ancillary file keywords MACTGRP,
SCCGRP, aNd SICGRP) ..ottt s 8-16
8.2.4 Deveop the particle Sze digtribution, gas deposition, and terrain eevation files
(ancillary files DEFPART, SCCPART, DEFGAS, and ELEVDAT) .....ccccu...... 8-17
8.2.5 Prepare your batCh fll@.......coviieiicececee e 8-17
8.2.6 Execute PtFiNal _ISCST3 .o 8-20
8.3 How Do | Know My Run of PtFinal_ISCST3 Was SUCCesSfUl?........cccevvrvereenennns 8-21
8.3.1 Check YOUr SAS® 100 FIlE ... eee e 8-21
8.3.2 Check YOUr SAS® ISt Il couuureeeeeeeeeeeeeee st eeee s es e 8-21
8.3.3 Check other output filesfrom PtFinal_ISCST3 ..o 8-21
CHAPTER 9 County-Level Non-Point and Mobile Source Processing:  The County-Leve
Source Processor (COUNLYPIOC) .......oiueerieriesiiesiesee ettt sbe st sreese e sneeeennee e 9-1
9.1 What is the FUNCEioN Of COUNTYPIOC?.......coiiireriiriieie et 9-2
9.1.1 CountyProc determines overal program flow and file outputs based on user
(0] 011 0] SRS PP 9-5
9.1.2 CountyProc sdects pollutants, groups and/or partitions pollutants, and assgns
their characteristics, and speciates pollutants by inventory source............ccccue...... 9-7
9.1.3 CountyProc assigns source groups and SOUrCE tYPE .......ceeccveeveerireerieesireesiensineens 9-8
9.1.4 CountyProc spatially allocates county-level emissions (if necessary) ............... 9-10
9.1.5 CountyProctemporally alocates emissions (if NECESSArY)......ccovvvvvrveervereernnene 9-14
9.1.6 CountyProc assigns ASPEN-gpecific modding parameters- for ASPEN
PrOCESSING ONIY ..ttt sttt b et s re e s be e besneesbeeneesree e 9-16
9.1.7 CountyProc projects emissions to (8) future Year(s) ........ccooevvereerieereereneseneneens 9-16

9.1.8 CountyProc converts tempordly alocated emissions from tonslyear to
gramg/second for each of the eight 3-hour periods when processing data for ASPEN

(0] 0] Y USSP 9-25
9.1.9 CountyProc creates ASPEN input files, column formatted text and SAS® files

when processing datafor ASPEN ONlY.......ccoovviiieiie e 9-25
9.1.10 CountyProc creates the SAS® file used asinput to CountyFinal when processing

0t Lo gl 1S OS] TSP 9-27
9.1.11 CountyProc creates SAS® filewhen processing county-level projected emissions

0 e (1O I 0 ) RS 9-27

9.2 HOW dO | rUN COUNLYPIOCT? ...ttt sttt s 9-28

9.2.1 Prepare your nonpoint and mobile source emisson inventory files for input into

COUNLYPYIOC. ...ttt ettt ettt s e s e e be e e b e e ebe e s mneenneeenneenneas 9-28



TABLE OF CONTENTS
(continued)

9.2.2 Deermine whether you need to modify the ancillary input files for

COUNLYPIOC. ...ttt ettt sttt e e ese e e an e e e ae e e ne e sne e e e e e nneeenee
9.2.3 Modify the HAP table input fileS .......cocoiiiiieeeeee e
9.2.4 Modify thefilesthat assgn nonpoint and mobile source categories to source

groups and source type (EMISBINS and CNTYUR) .....ccccecievieeveevin e
9.2.5 Modify the source category-to-spatia surrogate cross-reference (SURRXREF)

and optionally, the file that provides spatia surrogate descriptions

(SURRDESC) ..ottt sttt seesnenne s
9.2.6 Modify the temporal alocation factor file (TAFFILE) ...
9.2.7 Maodify the growth factors and emission reduction information files .............
9.2.8 Prepare your BatCh fil@.......ccccveeiiieee e
0.2.9 EXECULE COUNLYPIOC........eiiieieiieeiee ettt ettt s nne e sane e

9.3 How Do | Know My Run of CountyProc Was SUCCESSTUI?..........ccceeeerieneneneriennne

9.3.1 Check YOUr SAS® 10G FIl ..eveeeeeeeeeeeeeeeee e es s es s
0.3.2 Check YOUr SAS® ISt Il oueeeeeeeeeeeeeeeee et ee s
9.3.3 Check other OULPUL FIES ..o

CHAPTER 10 County-Level Non-Point and Mobile Source Processing:  The Find Format
Program (CountyFinal) FOr ISCST3 ...t
10.1 What is the function of CountyFiNal?.............coeeririiieiirene s
10.1.1 CountyFina assigns default rel ease parameters to emission sources.............
10.1.2 CountyFinad assgns available pollutant-specific particle Sze and gas
(01 oTo L= ] 1ol o = = O USRS P PP
10.1.3 CountyFina assigns available emission source elevation data.......................
10.1.4 CountyFina converts each of the 288 temporaly alocated emisson rates and
baseling emiSsioNS t0 GraMS/SEC- NP .......vevvereeeereeeeeeesseseesseessssssssseessensssnenees

..9-40
..9-40

..10-2
..10-4

10.1.5 CountyFina removes emission sources that are outsde of modeling domain..10-7

10.1.6 CountyFina assgns source identification codes needed for the ISCST3 SO

pathway SECLION FIlES ..o
10.1.7 CountyFina calculates UTM coordinates for the tract-level approach and

adjusts UTM coordinates of emission sources for both approaches.................
10.1.8 CountyFind creates include files for the SO pathway section of the ISCST3

U QIR 1 (=" o SR
10.1.9 CountyFinal createstext files containing source identification information

for the source groups for incluson in the SO pathway section of the ISCST3

0T IS "= ST

10.2 How do | run CoUNtyFINGI? .........coeeieeiereee et

10.2.1 Prepare your point source inventory for input into CountyFinal....................
10.2.2 Determine whether you need to modify the ancillary input filesfor

COUNEYFINGL ...ttt
10.2.3 Develop the particle sze digtribution, gas deposition, terrain elevation, and tract

vertices files (DEFPART, DEFGAS, ELEVDAT and TRACTFILE).............

10-10
10-10



TABLE OF CONTENTS

(continued)

10.2.4 Prepare your batCh fil@.......ccv e 10-13

10.2.5 EXeCUte COUNLYFINGL.......ccoiiriiiiieeieeiesee et 10-15

10.3 How Do | Know My Run of CountyFinal Was SUccessful?...........ccceevnenvncreene. 10-15
10.3.1 Check YOUr SAS® 100 fil€ ...t ee e 10-15

10.3.2 Check YOUr SAS® TSt FIl ..ottt ee e 10-15

10.3.3 Check other output files from CountyFinal .............cooererieiiieneninenenene 10-16
REFEIENCES ...ttt b et e a e s b e et e ae e e b e et e st e sbe e be et e neenes R-1
Appendix A EMS-HAP Ancillary File FOrMatS..........cccoceeieiieieeseeie e A-1
Appendix B EMS-HAP Sample BaCh FilES........ccooiiiiiieeeeee e B-1
Appendix C EMS-HAP Ancillary File Development............cccceieiieecieccie e C-1

Vi



This page intentionaly blank



Table 2-1.
Table 2-2.

Table 2-3.

Table 2-4.

Table 2-5.
Table 2-6.

Table 2-7.
Table 2-8.
Table 2-9.
Table 3-1.
Table 3-2.
Table 3-3.
Table 3-4.
Table 3-5.
Table 3-6.
Table 3-7.

Table 3-8.

Table 3-9

LIST OF TABLES

Variables Assigned to Point Sources Extracted from County-level Emissions........ 2-7
Additiona Variables Required to Process Allocated County-level Emissons as

[SCST3 ATEASOUITES .....coiveeiiieieesieeeieesiee et sttt et e aee e sre e sateesbeeseeesseesnreenes 2-9
Required Variablesin COPAX County-level SAS® Input File when Source

Inventory is Non-Point (keyword EMISTYPE=AR)......cccccoeviiviieeviie e, 2-13
Required Variablesin COPAX County-level SAS® Input File when Source

Inventory is Nonroad or Onroad Mobile (keyword EMISTYPE=MV)................... 2-13
Variables Required in COPAX Input Point Source Inventory SAS® File.............. 2-15
Additiona Variables Required for COPAX Input Point Source Inventory SAS®

File when Processing ISCST3 Area or VOlumMe SOUICES..........ccoeeeeeenieneesiesiennenne 2-16
Ancillary Input File Keywords for COPAX when Processing Non-point Emissons
(KEYWOrd EMISTYPE = AR) ..ot eesessess s sss s 2-18
Andillary Input File Keywords for COPAX when Processing Nonroad Mobile

Emissions (keyword EMISTYPE = MV) ..o 2-19
Keywords in the COPAX Batch File for Either ASPEN or ISCST3 .........cccoeeveeee 2-20
PtDataProc Functions for QA of Point Source Location Data .........c.cccoeeeveeeeneeenee. 35
Assignment of LLPROB Diagnostic Flag Variable.........cccccceveiveveicevecceeeceene, 3-7
Resolutionsin Discrepancy Between Alternate and Inventory FIPS Code

(Processing for ASPEN ONlY) ..o e 3-10
Assgnment of Diagnostic Flag Variables LFLAG and FIPFLAG (Processing for

ASPEN ONMY) ettt sttt ettt b e 3-11
Assignment of Stack Parameter Defaulting Diagnostic Flag Variables.................. 3-13
Variables Required for PtDataProc Input Point Source Inventory SAS® File......... 3-16
Additiona Variables for PtDataProc Input Point Source Inventory SAS® File
when Processing ISCST3 Area or VOIUME SOUICES........ccccuvevieeeieesiie e esiee e 3-17
Ancillary Input File Keywords for PIDataProC ..........c.ccoeveienineneeeeesesiesieees 3-18
. Keywords for Selecting PtDataProC FUNCLIONS .........ccceveeieeieseeie e 3-19

Table 3-10. Keywords in the PtDataProc Batch File When Processing Datafor ASPEN ....... 3-20

Table 3-11. Keywords in the PtDataProc Batch File When Processing Data for ISCST3........ 3-22
Table 3-12. Additional QA Files Created by PIDataPrOC.........cccooevenerienineeeeeeeesee e 3-25
Table4-1. Hierarchy for Applying Speciation Information...........ccccceceveeveecesieesecce e 4-5
Table 4-2. Assignment of Vent Type Variable for ASPEN Modeél...........ccocoriieniniiiniene 4-6
Table 4-3. Assignment of Default Building Height and Width for the ISCST3 Moddl ............. 4-7
Table 4-4. Variablesin the PtMode Proc Input Point Source Inventory SAS® Filewhen

Processing Data for ASPEN .......coooiii it 4-8
Table4-5. Variablesin the PtMode Proc Input Point Source Inventory SAS® Filewhen

Processing Data for ISCST3 ......ociiieiice ettt eneas 4-9
Table 4-6. Ancillary Input File Keywords for PLtIModelProc ...........cccevveveveevecce e 4-11
Table 4-7. Structure of the General HAP Table.........ooieiiiiiieeee e 4-14
Table4-8. Sample Entriesin a General HAP TabIe.......cccoooiiiiiiinieee e 4-15
Table 4-9. Directions for Partitioning or Grouping of Inventory Species.........ccccvvvvevveveerennne. 4-16

Table 4-10. Using the FACTOR Variable in the General HAP Table to Adjust Emissions ....4-18



LIST OF TABLES

(continued)
Table4-11. Structure of the Specific HAP Table (keyword SPECHAP) .......cccccvveevveciecenene 4-20
Table4-12. Sample Entriesin the Specific HAP Table (keyword SPECHAP) ........ccccccenee. 4-21

Table4-13. How to add records to the specific HAP table to speciate the grouped and
partitioned pollutants resulting from PtMode Proc’ s gpplication of the generd

HAP TADIE .....cceiieei ettt ne s 4-22
Table 4-14. Example of usng the SPECFX factor to Speciate Chromium Compound

(CAS=136) EMisSioNS When SIC=2431 ........occoeereieeee e 4-23
Table 4-15. Sample Entries in the Specific HAP Table (keyword SPECHAP) ............co....... 4-24

Table 4-16. Keywords in the PtModel Proc Batch File when Processing Data for ISCST3.....4-24
Table5-1. Variablesin the PtTempora Input Point Source Inventory SAS® Filewhen

Processing Data for ASPEN ......ooouiiiiiicce e 5-12
Table5-2. Variablesin the PtTempora Input Point Source Inventory SAS® Filewhen
Processing Datafor ISCST3 ..o 5-14
Table5-3. Additiona Required Variablesin the PtTempora Input Point Source
Inventory SAS® File when Processing Seasonal-Hourly Data for ISCST3 ........... 5-15
Table5-4. Ancillary Input File Keywords for PITemporal ...........ccccoeveninenieeieicnenesesee 5-16
Table5-5. Keywordsin the PtTempora Batch File when Processing Data for Either
ASPEN OF ISCST 3.ttt st sttt st nrenns 5-18
Table6-1. Information in the PROJECT File and Sample Values...........ccooveeneieninncenienne 6-5
Table 6-2. Growth Factor Application Information and Order of Precedence.............ccocevuennee. 6-6
Table 6-3. Order of Precedence for MACT-based Emission Reduction Information.............. 6-10
Table 6-4. User-defined Emission Reduction Information and Order of Precedence.............. 6-12
Table 6-5. Assignment of Primary and Additional Reduction Variables..........c.cccocevveviennne. 6-14

Table 6-6. Summary of Equations Used to Apply Primary Emission Reduction Information. 6-15
Table 6-7. Summary of Equations used to Apply Additional Emission Reduction

10T 0= £ o] o 1TSS 6-16
Table 6-8. Variablesin the PtGrowCntl Input Point Source Inventory SAS® Filewhen

Processing Data for ASPEN ......ooui ittt 6-17
Table6-9. Vaiablesin the PtGrowCntl Input Point Source Inventory SAS® Filewhen

Processing Datafor ISCST3 ........cooiiiiiiireeneeiee st 6-19
Table 6-10. Ancillary Input File Keywords for PtGrowCntl ............cccccoveveveeiecceceese e 6-21
Table 6-11. Regiona Assignment of Growth Factors in the Growth Factor Files................... 6-22
Table 6-12. Batch File Keywords in the PtGrowCntl for Either ASPEN or ISCST3 ............... 6-25
Table 6-13. PROJECT File Keywords for Selecting PtGrowCntl Functions............c.ccceeee.. 6-26
Table 7-1. Assignment of Source Groups for ASPEN model Using Source Type........ccccvee.e. 7-4
Table 7-2. Variablesin the PtFinal_ASPEN Input Point Source Inventory SAS® File............. 7-8
Table 7-3. Ancillary Input File Keywords for PtFinal_ ASPEN .........ccccoooiveveccececne e 7-10
Table 7-4. Keywords for Selecting PtFinal_ ASPEN FUNCLIONS ..........ccooeveveeveececee e 7-11
Table 7-5. Keywordsin the PtFina_ASPEN BatCh File.........cocooiiiiiniieeeeee 7-12
Table 7-6. Variables Added to Input Inventory in Creating the PtFina_ASPEN Output Point

SOUMCE INVENEOTY SAS® FlE ..ottt 7-14
Table 7-7. PtFinal_ASPEN Output ASCII File Variables..........ccccvvviiieninenieesene e 7-15



Table 8-1. Assignment of Source Groups for the ISCST3 modeé ..........ccccveeveniineennens

Table 8-2. Default ISCST3 Volume Source Release Parameters Assigned to Fugitive and

Horizontal EMiSSion REIEASE TYPES .....ccoveeireieeieciesieesie et esee e e sae e
Table 8-3. ISCST3 Deposition Algorithms and Required Information............ccccceeeeneen.

Table 8-4. Modding Grid Information Required by PtFind_ISCST3 to Assgn Grid Cdll

When Using Grid Cell APProach...........cccoeeeveeieseene e
Table 8-5. ISCST3 SO Pathway Run Stream Include Fles..........ccooveeveviecciiiveecieci,
Table 8-6. 1SCST3 SO Pathway Include File Names..........coovveieieiiiieceee
Table8-7. Variablesin the PtFinal_ISCST3 Input Point Source Inventory SAS® File..
Table 8-8. Ancillary Input File keywords for PtFinal ISCST3..........ccccceceveeveecieceennn,
Table 8-9. Keywords for Selecting PtFinal ISCST3 FUNCLIONS.........cccevvvviveiieeciecie,
Table 8-10. Keywords in the PtFina_ISCST3 Batch File........ccoooeiiiiiiniieieee

Table 8-11. Variables Added to Input Inventory in Cregting the PtFinal_1SCST3 Output

Point Source INVENtory SAS® Fil........ocieeeeeeeeseeeeeee e

Table9-1. How Projection Options (PROJECT file contents) Affect CountyProc Program

FLOW et
Table 9-2. Information in the PROJECT File and Sample Values...........ccccccvevevcieenenn.

Table 9-3. Specification of User-defined Emisson Reduction Information and Order of

PrECROBINCE ...ttt bttt
Table 9-4. Assignment of Primary and Additional Control Variables............cccceue..

Table 9-5. Equations Used to Apply Primary and Additiond Emission Reduction

g0 007 1o o S
Table 9-6. Variables in the CountyProc Input Non-point Source Inventory SAS® File..
Table 9-7. Variables in the CountyProc Input Mobile Source Inventory SAS® File.......
Table 9-8. Ancillary Input File Keywords (in the Batch File) for CountyProc...............
Table 9-9. Ancillary Input File Keywords in the PROJECT File for CountyProc...........
Table 9-10. Keywords in the CountyProc Batch File.........c.ccooeiiveiiiceciececeecece
Table 9-11. PROJECT File Keywords for Selecting CountyProc Functions...................
Table 9-12. CountyProc Output File Names (located in the OUTFILES directory) ........

Table 9-13. Format of CountyProc ASCII Data File Created when Processing Data For

ASPEN ... e

Table 9-14. Variables Contained in CountyProc Core SAS® Output File Created When

Processing Data FOr ASPEN .........coovoiiiieieccceese e

Table 9-15. Variables Contained in CountyProc Extended SAS® Output File When

Processing Data FOr ASPEN .........cooiiiiiiieeeeseee et

Table 9-16. Variables Contained in CountyProc Core SAS® Output File Created When

Processing Data For ISCST3 ...t

Table 9-17. Variables Contained in CountyProc Extended SAS® Output File When

Processing Data FOr ISCST3 ......ccoeoiieiieie e

Table 9-18. Variables Contained in CountyProc Extended SAS® Output File When

Projecting County-Level Emissions (GCFLAG=0)........ccccccveveeiveeveecnene,

Table 10-1. Default ISCST3 Area Source Release Parameters and Source Dimensions

Table 10-2. ISCST3 Deposition Algorithms and Required Information.........................
Table 10-3. ISCST3 SO Pathway Run Stream Include Files..........cccoooveiviiiiiincieee,



LIST OF TABLES

(continued)
Table 10-4. ISCST3 INclude FIle NaMES.........ccciiiriiieeeee s 10-9
Table 10-5. Text File Names Containing Emission Source GroupingsS.........coceevveeeeseesenenns 10-10
Table 10-6. Variables in the CountyFinal Input Inventory SAS® File........coevvveeeeveeeereeene. 10-11
Table 10-7. Ancillary Input File Keywords for CountyFinal ...........cccoceveeieneenecieseenennns 10-12
Table 10-8. Keywords for Selecting CountyFinal FUNCLIONS .........cccccovevieeiieiie e, 10-13
Table 10-9. Keywords in the CountyFinal Batch File............ccoooiiiiiiiiiiiceeceee 10-14
Table 10-10.Variables in the CountyFinal Output SAS® File........c.ceeeveeeeeeee s 10-17

Xii



LIST OF FIGURES

Figure 1-1. Overview of EMS-HAP Processing for ASPEN ........cccoveviiieiccce e 1-5
Figure 1-2. Overview of EMS-HAP Processing for ISCST3 ... 1-7
Figure2-1. COPAX Flowchart when Processing for ASPEN and ISCST3 ........ccccvvveiinenene 2-1
Figure 2-2. COPAX Flowchart when Processing Data for ASPEN ........ccccoevvevvvceveececeeceenn, 2-3
Figure 2-3. COPAX Flowchart when Processing Datafor ISCST3........cccoevieviievie e 2-4
Figure 2-4. Example of Allocating Commercid Aircraft County-level Emissonsto Discrete

Locations for POiNt SOUICE PrOCESSING .....cccvveeeriierieieesieesieeieesteesieseesreeseseesseesseseesseessesseesseenes 2-6
Figure 2-5. Relationship of ISCST3 Area Source Parameters to Center of Source................. 2-17
Figure 3-1. Overview of PtDataProc within EMS-HAP Point Source Processing...............c..... 31
Figure 3-2. PtDataProc Flowchart when Processing Datafor ASPEN .........ccoceevevenineneneniens 3-3
Figure 3-3. PtDataProc Flowchart when Processing Data for ISCST3 ........cccccovvveveececeecieenen, 3-4
Figure4-1. Overview of PtModel Proc within EMS-HAP Point Source Processing.................. 4-1
Figure 4-2. PtModelProc Flowcharts when Processing Data for ASPEN and ISCST3 ............. 4-2
Figure 5-1. Overview of PtTempora within EMS-HAP Point Source Processing.................... 5-1
Figure 5-2. PtTemporal Flowchart when Processing Datafor ASPEN .........ccccccoiiviceeviniinns 53
Figure 5-3. PtTemporal Flowchart when Processing Datafor ISCST3.........ccoceievenenenenenins 5-4
Figure 6-1. Overview of PtGrowCntl within EMS-HAP Point Source Processing..........c.......... 6-1
Figure 6-2. PtGrowCntl Flowchart when Processing Data for ASPEN and ISCST3................. 6-3
Figure 7-1. Overview of PtFinal_ ASPEN within EMS-HAP Point Source Processing ............ 7-1
Figure 7-2. PtFinal_ASPEN FIOWCHAIT .........cccoiiiiiiiieeee e 7-3
Figure 8-1. Overview of PtFina_ISCST3 within EMS-HAP Point Source Processing ............ 8-1
Figure 8-2. PtFinal_ISCST3 FIOWCHAIT ........cccooiiieeeeee s 8-3
Figure 8-3. PtFina_ISCST3 Sample SO Pathway Section Output of the ISCST3

Runstream for Benzene (SAROAD = 4520L) ......cccueiieieeieeieseeseesieseeseesse e sseesseseesseessesneens 8-21
Figure 9-1. Overview of CountyProc within EMS-HAP for County-level Non-point and

Mobile Source Procession for ASPEN and ISCST3 ..o 9-1
Figure 9-2. CountyProc Flow chart when Procession Datafor ASPEN.........ccccccceveevveeeseenen, 9-3
Figure 9-3. CountyProc Flow chart when Procession Datafor ISCST3 ........cccccceveeveeeecneenen. 9-4
Figure 9-4. The Spatial Allocation Process in COUNtYPIOC ........ccoovreereenienieeneesiesiee e 9-12
Figure 9-5. Non-point and Mobile Source Temporad Emissons Processing Flowchart when
Processing Data fOr ASPEN .......ocioiioie ettt teeaesreenneennens 9-15
Figure 9-6. Non-point and Mobile Source Temporad Emissions Processing Flowchart when
Processing Data fOr ISCST 3 ..ottt st 9-15
Figure 9-7. Non-point and Mobile Source Growth and Control Projection Flowchart ........... 9-18
Figure 10-1. Overview of CountyFnd within EMS-HAP for County-level Non-point and

MODI€ SOUICE PrOCESSING. .....cuvivetiitirieeieeie ettt sttt st nesn e n e e ene e 10-1
Figure 10-2. CountyFinal FIOWChEIT............ccoeiieie e 10-3

Xiii



AIRS
AMS

ASPEN
CAS
EMS-HAP
EPA
ISCST3
HAP
MACT

NAICS
NEI

NIF

NTI
OAQPS
ORD
OTAQ
SAROAD

SIC

SCC
SAF
TAF

DEFINITION OF ACRONYMS

EPA’s Aerometric Information Retrieval System

AIRS Area and Mobile System source category code for area and mobile sources
of emissons

Assessment System for Population Exposure Nationwide

Chemical Abstract Service

The Emisson Modding System for Hazardous Air Pollutants

United States Environmentd Protection Agency

Industria Source Complex Short Term Model, Version 3

Hazardous Air Pollutant, as defined by Section 112 of the Clean Air Act
Maximum Avallable Control Technology standards for HAP, established under
Section 112 of the Clean Air Act

North American Industry Classification System

EPA’s Nationd Emisson Inventory

EPA’s NEI Input Format

EPA’s Nationa Toxics Inventory

EPA’s Office of Air Qudity Planning and Standards

EPA’s Office of Research and Development

EPA’ s Office of Transportation and Air Quality

Air pollution chemica species dassficaion sysem used in EPA’sinitid data
base for “ Storage and Retrieva of Aerometric Data’

Standard Industrial Classification code used for Federal economic Satistics
AIRS Source Classification Code used for point sources of emissions
Spatid Allocation Factor

Tempora Allocation Factor

Xiv



CHAPTER 1
Introduction

1.1 What is EMS-HAP?

The Emissions Modeling System for Hazardous Air Pollutants (EMS-HAP) Version 3.0 is a
series of computer programs, henceforth referred to as EMS-HAP, that process emission
inventory data for toxic air pollutants for subsequent air quality modeling. EMS-HAP prepares
the emission inputs for either the Assessment System for Population Exposure Nationwide
(ASPEN) dispersion model' or the Industrial Source Complex Short Term Version 3 (ISCST3)
dispersion model.? In addition, EMS-HAP allows you to project base-year emissions to future
years for use in these air quality models.

15 EMS-HAP Version 3.0 code and the instructions presented in this user’s guide completely
replace EMS-HAP Version 2.0. However, Appendicies D and E of the EMS-HAP Version 2.0
User’s Guide (EPA-454/B-02-001) supplement the information provided in this user’s guide. In
particular, they describe the origin of some of the data supplied with EMS-HAP, and they
describe national and local scale modeling applications.

The key improvements in Version 3.0 are:

e the capability to run multiple projection scenarios in a single run,

e the capability for chemical speciation by source category,

e the generalization of the airport allocation routine so that, given the proper inputs, any
county-level source in the non-point or nonroad inventory could be assigned coordinates
and modeled with the point sources

e an algorithm to use the tract-level surrogates provided with EMS-HAP for spatial
allocation for the ISCST3 model and prepare the tract-level emissions as polygonal
ISCST3-area sources representing the size and shape of the corresponding tracts.

In addition, an updated set of spatial surrogate ratio files is supplied with Version 3.0 to allocate
county-level emissions to census tracts (based on the 2000 census) across the nation.

The U.S. Environmental Protection Agency’s Office of Air Quality Planning and Standards
(EPA/OAQPS), referred to hereafter as “we”, developed EMS-HAP to facilitate multiple runs of
ASPEN or ISCST3 and to analyze multiple emission reduction scenarios. The EMS-
HAP/ASPEN system has been used to estimate annual average ambient air quality
concentrations of multiple toxic pollutants emitted from a large number of sources at a large
scale (i.e., nationwide) as part of a national scale air toxics assessment.” The EMS-HAP/ISCST3
system has been used to estimate annual ambient air quality concentrations of toxic pollutants
emitted from a large number of sources on an urban scale.*

We have tailored EMS-HAP Version 3.0 to process either the July 2001 version of the 1996
National Toxics Inventory (NTI), or, Version 3 of the 1999 National Emissions Inventory (NEI).
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However, you can use it for any emission inventory following the instructions in this guide. The
1996 NTI (July 2001 version) was the first comprehensive model-ready national inventory of
toxics, containing site-specific estimates of hazardous air pollutants (HAPs)’, and was used in
the 1996 National Scale Assessment (www.epa.gov/ttn/atw/nata). The toxics inventory, now
called the National Emission Inventory (NEI), has undergone some significant formatting
changes to utilize the NEI input format (NIF) version 3.0

(www.epa.gov/ttn/chief/nif/index.html). See Section 1.4 for more information on this aspect of

EMS-HAP.

To process data for the ASPEN and ISCST3 models, EMS-HAP Version 3.0:

checks inventory location data, converts to latitude/longitude coordinates for ASPEN or
UTM coordinates for ISCST3, defaults missing or out-of-range data for ASPEN, removes
inventory records with missing or out-of-range location data when processing for
ISCSTS3;

checks inventory stack parameter data and defaults missing or out-of-range data;
identifies point sources, when processing for ISCST3, as one of three ISCST3 source
types: ISCST3 point, ISCST3 volume, and ISCST3 area;

groups and/or partitions individual pollutant species (e.g., groups lead oxide, lead nitrate
into a lead group; partitions lead chromate into lead and chromium groups);

where desired, further speciates individual pollutants (e.g., chromium and compounds
into hexavalent chromium) by inventory MACT, SIC, or SCC code;

facilitates the selection of pollutants and pollutant groups for modeling;

assigns building heights and widths to certain stacks;

spatially allocates county-level stationary and mobile source emissions to the census tract
level for ASPEN and to grid cells or census tracts for ISCST3 using spatial surrogates
such as population;

allocates certain county-level sources to particular locations (e.g., airports) to be modeled
as point sources in ASPEN or, when processing for ISCST3, as ISCST3 area sources with
specific southwest corner, horizontal and vertical dimensions and angle;

temporally allocates annual emission rates to annually averaged (i.e., same rate for every
day of the year) 3-hour emission rates to account for diurnal patterns of emissions when
processing for ASPEN;

temporally allocates annual emissions to seasonal and day-type specific hourly emission
rates to account for diurnal, day-of-week and seasonal patterns in emissions and imparts a
a day-type variation to MOBILE6.2-based seasonal and hourly emissions when
processing for ISCST3;

assigns reactivity and particulate size classes to the pollutants when processing for
ASPEN, to allow ASPEN to simulate decay and deposition;

assigns particle size distributions, scavenging coefficients, gas deposition parameters, and
elevation data when processing for ISCST3;

produces emission files formatted for direct input into the ASPEN model or, when
processing for ISCST3, produces the Source (SO) pathway (emission-related inputs) of
an ISCST3 run stream.


http://www.epa.gov/ttn/atw/nata
http://www.epa.gov/ttn/chief/nif/index.html

In addition, for either the ASPEN or ISCST3 model, EMS-HAP projects base-year emissions to
future years, accounting for growth and emission reductions resulting from emission reduction
scenarios such as the implementation of the Maximum Achievable Control Technology (MACT)
standards.

1.2 Who are the users of EMS-HAP?

This user’s guide is intended for members of the engineering or scientific community who would
like to understand the technical issues that arise in the interface between a toxic air pollutant
emission inventory with a multitude of emission sources and the ASPEN and ISCST3 air quality
dispersion models that estimate air quality concentrations.

Potential users of EMS-HAP are: 1) EPA engineers or scientists conducting a national scale
assessment for toxic air pollutants using the ASPEN model, 2) EPA/state/local engineers or
scientists conducting an urban scale assessment of toxic air pollutants using the ISCST3 model,
and 3) EPA/state/local engineers or scientists interested in projecting toxic emissions to future
years for planning purposes.

Hereafter, we use the term “you” to reference the EMS-HAP user.
1.3 What are the main features of EMS-HAP?

EMS-HAP is written in the SAS® programming language and is designed to run on any UNIX®
workstation in which SAS® has been installed. EMS-HAP requires all emission inventory input
data to be SAS® formatted.

EMS-HAP can process four types of emission data: (1) point source data whereby emission
sources are associated with specific geographic coordinates; (2) “non-point” source data whereby
stationary source emissions are reported at the county level; (3) mobile source data (both
nonroad and onroad) whereby emission sources are also reported at the county level; and (4)
MOBILES®6.2 post-processed data (i.e., road segment links) for use in ISCST3 model processing
where only day-type temporal allocation is required.

Note we use the term “non-point” inventory to describe what was formerly referred to as the area
source inventory so as not to conflict with the regulatory term “area source” which we use to
describe a type of stationary source based on its size as defined in the Clean Air Act. Non-point
sources are stationary sources inventoried at the county-level such as “Solvent Utilization;
Surface Coating; Architectural Coatings; Total: All Solvent Types.” Unlike EMS-HAP Version
2.0, we no longer use the term “area” in the name of the EMS-HAP programs used for
processing the non-point inventory.
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To process data for the ASPEN model, you use five point source programs, and two non-point
and mobile source programs:

Point Source Programs

PtDataProc — The Data Quality Assurance Program, Chapter 3
PtModelProc - The Model-Specific Program, Chapter 4

PtTemporal - The Temporal Allocation Program, Chapter 5
PtGrowCntl - The Growth and Control Program, Chapter 6

PtFinal ASPEN - The Final Format Program for ASPEN, Chapter 7

Nk W=

Non-point and Mobile Source Programs
1. COPAX - The COunty, Point and Aircraft eXtraction Program, Chapter 2
2. CountyProc - The County Source Processor, Chapter 9

Note that COPAX is used for non-point and nonroad mobile source emission processing, but is
not used for onroad mobile source processing.

Figure 1-1 provides a general overview of EMS-HAP data processing for the ASPEN model. As
you can see, the program PtGrowCntl is optional, used only when you want to project the point
source inventory to a future year.
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