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ASEM Background

Built by EPA to build area source emissions
estimates

GUI built around Visual Basic
Drop Down boxes with Mouse-over
Pollutant Descriptions

Great Help Menu

Big Step Forward For Inventory
Transparency



The Review

o Last RPO meeting RPO’s committed to
review ASEM

e Review done by Gwen Judson, Wisconsin
DNR.
— Very experienced emissions modeler
— Build the Point/Area components in EMS-2002



Gwen’s Interpretation

“ASEM's focus on interface leads me to
believe that the developers improperly
focused on style over the process of
iInventory development and the end use
of those inventories including regional
modeling.” May, 2002



ASEM limitations

Reliance on Excel and Access

New categories cannot be added by user
— Limited Ammonia categories
— Coarse resolution for those that are there

States Must be Run Separately.

— Raw Inputs are also separate so regional
modifications more difficult.

No options for temporalization, only annual
totals.

No Visualization Tools



MWRPO Recommendations

e For experienced inventory staff ASEM
limitations become apparent

* More work on the methods and less on the
style. EPA should spend resources on
— Better activity data
— Emission factors
— Data transparency
— Model usability
— Better temporalization

e Great Start for National Transparency




Update on Area Source Emissions
Model (ASEM)

» 6 Beta testers provided feedback on ASEM
— Revised ASEM (Version 1.092) is now on the CHIEF Website
— Several bugs addressed & separate installation program for Windows
XP provided

e Feedback

— Pro:
* known bugs fixed,

« reproduces NEI for all area source categories where consistent El
methodology is available for all criteria & HAPS;

 most category calculations are transparent, but some need to be combined
w/ additional info on web.

— Con:
* New categories must be added by developer
» Temporal limitations

« Any additional modifications or enhancements will depend on
user feedback and resource availability



Area Source Emissions Model (ASEM)

 ASEM is one of several ways to approach EI
— No one approach fits all needs
— El development is a eclectic process

o Target Users for ASEM:
— State & local emission inventory preparers

o Target Use of ASEM:
— Selective improvements to portions of NEI
— NOT *“build from scratch” or “methodology change”
— NOT duplicate external temporal allocation tools



Area Source Emissions Model (ASEM)

 ASEM Increases Transparency of & Facilitates
Changes to NEI

— Provides NEI input data (also, for some categories,
use with NEI detailed documentation files on EPA
FTP site)

— State or county-specific changes to an NEI Category
e Emission Factor?
 Activity data (OB, RWC, Construction, Unpaved Roads)
 Control efficiency(OB)
* Rule effectiveness(OB)
« Temporal allocation / start-stop dates (do in NIF output file)



Improvements to the
CMU Ammonia Model

Ross Strader
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Overview of Changes

 New Windows-based interface allows user to:
— Choose states for which to run model
— Choose sources to include in model
— View data being used in model run
— Choose among various output formats

 Better logging / easier to perform multiple runs
using different sources, different emission factors
or activity levels, different states



Overview of Changes

« Additional output options

— Summary output - permits easy viewing of results in spreadsheet
program

— NIF 2.0 output - facilitates CMAQ/CAMX model runs, submission
of inventory to EPA

— GIS output - permits results to be displayed in
ARCVIEW/ARCINFO

* Model can now handle input data (activity levels, emission
factors) at monthly resolution
— Monthly resolved fertilizer activity levels in model now
— Monthly resolved dairy cattle emission factors coming soon!



Fi cMU Ammonia Model

Filz=  Edit

Help
T States T Sources T Emizzion Factors T Achivity Levels T Finizh
Step 1: Enter identification information
Contact Infarmation [Feventary Information
M ame: Run |dentifier [timesztamp by default]:
\Rinzs Strader 20021119231353
Qrganization: [reentary 'ear:
Camegie Mellon University 11997
Phone MNumber: Tranzaction Type:
123 456-7890 | Diginal (00] |
Fax Mumber: [rventary Type Code:
| CRITHAP =]
Ernail &ddress; Comrments;
|strader@cmu.edu |
Mate: This information iz uzed in bwo places: 1] 1t iz written out o the logfile that iz generated with each model mn,
and 2] It iz needed for the MIF Transmittal File output. Al fields except Fas Number and Comments are mandatary.
Help < Back et =




ﬁ-ﬁ CMU Ammonia Model
Help

Start T

Step 2: Select the states for which you wizh to generate an inventory

[ Al States

T Sources

T Emizzion Factors T Achivity Levels T

Finizh

[w Midwest RPO States | WRAP States [ CenRAP States [ WISTAS States | MAMEWU States
[ Alabama [ ldaho v Hichigan [ Mew Tork [ Tennezzes
[ Arizona v linoiz [ Minnesota [ Morth Carolina [ Texas
[ Arkanzaz [w Indiana [ Mizzizzippi [ Morth Dakota | Utah
[ Califarnia [ lowa [ Mizzouri [ Ohio | Wermont
[ Colorada [ Kanhzas [ Montana [ Oklahoma [ Wirginia
[ Connecticut [ Kentucky [ Mebrazka [ Oregon [ ‘washington
[ Delaware [ Louigiana [ Mevada [ Penngylvania [ ‘wWest Yirginia
[ Dhgtnct of Columbia [ Maine [~ Mew Hampzhire [ Rhode |zland [v ‘Wizconsin
| Florida [ Mamland [ Mew Jerzey [ South Carolina [ Wiyoming
[ Georgia [ Mazzachuzetts [ Mew Mexico [ South Dakota

Help < Back et =




ﬁ-ﬁ CMU Ammonia Model

File Edit Help

Start

T States T

<<%

<]

A< <A]

[v Livestock

il Cows

Beef Cows

Heifers

Steers, Steer Calves,

Bullz, and Bull Calves

Hogs and Pigs

Pulletz [younger than 13 weeks)
Pulletz [13 to 20 weeks of age]
Layers [older than 20 weeks]
Broilers

Turkeys

Geese

Ducks

Sheep

Horzes

Angora Goats

kil Goats

T Emizzion Factors T Achivity Levels T Finizh

Step 3: Select the sources you wizh to include in the inventory

v Fertilizer

v Mizcellaneous
[v Humans
[w POTWs
v wildfire

[v Daomestic &nimals
v Dogs
[w Cats

v ild Animals
|v Black Bearz
v [Grizzly Bears
v Deer
[v Elk

[v Mobie Sources
[w Cars
v Trucks
Muote: Users should conzider using ___ o

calculate ammonia emiszions from mobile
FOLICES

[v Industy

Mate: Induzstry data are nat calculated by
thiz model, but are taken fram the TRI
Thus, there are no emizsion factars for thiz
zource category. and the activity levels
are kg of NH3 emitted.

[v Sail

Mote: Ammaonia emizzions from soil are highly
uncertain. The uger should be aware of the
limitationz

Help

¢ Back MHext »




Fiﬁ CMU Ammonia Model
File Edit Help

Start T States T Sources T E mizsion Fa-::tmsT Activity Levels T Finizh
Step 4 [optional]: Yiew the emizsion factors that will be uzed in the inventory
Select Source Hog and Pig Emizzion Factors (kg MH3/[pigmonth]]
Livestock A FIFS | STATE COUMTY JaH FEE MAR s
réfl !*;f%ﬂuﬁs 1| 17001 QG Adarnz 76701 7E7e-01
Heifers 2| 17003/ Hinois Alemander TE7e-01 FEFe-O01 ¥V E7e
Steerz, Bulls, Steer & Bull Calve: 3 17005 inoiz Bond 7.BreM YEVe01 V.E7e
Hogs and Pigs _ 4 17007 | nos Boone 7E7e-01) FEVe01 7.E7e
EEHEEE [Lﬁl’ﬂautggzetfl ﬂ:gﬁ weeks 5| 17009 llinais Brown 7E7e-01 7.67e01 7.67e00
Layers Bl 17017 linoiz Bureau 7 Efel YEVe01 V.EYe
Brailers 717013 Mikmoiz Calhoun 7Efe-1 FE7e-M 7E7e01
Turkeps 8| 17015/ linois Carrall 7E7e-M1 YE7e-01 ¥ E7VeM
Geese [ 1707 oz Cazz 7E7fe-01) FEVe01 7.Efe
SEEL‘S 10| 17019 llinois Champaign 7E7e-M 76701 7E7e
Horses 11 17027 Minoiz Chiizhian 7E7e-01) FEVe01 7.Efe
Angora Goats 12| 17023 Winoiz Clark, 7E7e-01) 7E7e01 7EFe
Milk. Goats 13| 17025 Winoiz Clay 7E7e-01) 7EVe01 7.Efe
. 14| 17027 Winoiz Clirtarn TEfe01) 7E7e01 7EFe0l
Fertilizer
bl i | % >
Maote: Only sources and states chosen in the "Sources' and "States" tab are displayved above
Help < Back et =




i cMU Ammonia Model

File Edit Help
Start T States T Sources T Emizzion Factors T Activity Levels T Finizh
Step 5 [optional]: Yiew the activity levels that will be used in the inventory
Select Source Ammonium Sulfate Activity Levelz [tons]
Pulletz [13 to 20 weeks] A FIFS | STATE COUMTY JaH FEB MAR s
lé':-j"' i?etfs 1) 17007 RHIEETE Adarmz 1.79e+00| 1.79=+00| 3.89%
Turkeys 217003 Winoiz Alewander 0.00e+00 0.00e+00 0.00e+(
Gesze 3 17005 nos Bond 0.00e+00 0.00e+00 0.00e+(
Ducks 4117007 | Winoiz Boone 0.00e+00 0.00e+00  0.00e+(
ElhEEF' 5l 17009 Mirois Brown 0.00e+00 0.00e+00| 0.00e+(
m‘i‘;ﬁg Goats 6] 17011 llinois Bureau 3.94e+01 3.9de+01  8.55e+(
ik Goats 717013 Mikmoiz Calhoun 0.00e+00 0.00e+00] 0.00e+(
- gl 17015/ inaiz Carrall 1.80e+00 1.80e+00 3.91e+
Fertilizer [ 1707 oz Cazz 91e02 921e02) 2.00e+
Er;iydrnus Ammania 100 1703 inois Champaign 3.74e+02 8.74e+02 1.90e+(
Aquecus Ammonia 11 17027 linois Chrizhian 7.60e+00 F.EO=+00 1.EDe+]
Armmonium Mitrate 121 17023 linois Clark. 297e+01 297e+01 B.dde+l
Ammaonium Sulfate 13| 17025 llinois Clay I14e+01 314e+01) B.82e+(
Ammaniurn Thiosultate 18| 17027 Ilirois Clirtar 0.00e+00 0.00e+00 0.00e+( +
Calciurm Ammonium Mitrate
Mitrogen Solutions bl 154 >
Mote: Only sources and states chosen in the "Sources' and "'States’" tab are digplayed abovwe
Help < Back et =




ﬁ-ﬁ CMU Ammonia Model

Filz=  Edit

Help

Start T States T Sources

T Emiszion Factars T Achivity Levels T Finizh

Step b: Select desired output format[s] and run the model

MIF 2.0 Output

MIF output will generate test files that conform to the
Mational [rventory Format Werzion 2.0, All files are at
county resolution. Mote that theze files can be large
[up ta 1 GB tatal)

[v Transmittal [TR] File v Emizsion Period [PE] Fil=
[ Emizzion [EM] File [w Emizzion Process [EF] File

GIS Output

G115 output congizts of delimited text files that can be easily
converted bo  dbf filez and read into ARCWIEW AARCIMNFO.
All filez are at county rezolution [zee uzer manual for
information abaut sub-caunty rezolution GIS files)

Annual Results - b onthly Besults
L 1 fe L 12 Hes

Surmnary Output

Surnrmary output will generate delimited test files
that can be read into a zpreadzheet program faor
eazy viewing and graphing of the resulkz. Al files
are at county resolution.

v Annual 5ource Hesults [county « source |
matrix] - 1 file

Manthly Source Rezultz [countymanth =
gource matrix] - 1 file

-

r Monthiy Grouped Results [county =
groupsmaonth matri=] - 1 file

r

[ndividual Source Results [county @ month
matrix] - 1 file for each zource

See Examples of Output Files

Fun Maodel

Help

¢ Back MHext »




Fl Examples of Output Files

Summary Dutput MIF Outpit GIS Output

—Annual Source Resultz — Monthly Source Results

Bl annual_source_output. txt Bl monthly_source_output. txt

B C O E B C O E
STATE |[COUMTY milk_cows beef_cows STATE (COUNMTY  WOMNTH milk_cows |hee
[linois | Adams 1.07E+0S | 5. GO0E+0S linois | Adams JAM 5 84E+03
limois | &lexander 256E+03 0 1. .05E+05 limoiz | Adams FEB 8.94E+03
llinois  |Bond 1.00E+03  1.16E+05 linois  Adams A F g.94E+03
[limoi=  |Boone 1.32E+05 0  EB.95E+04 linoiz | Adams APR 8.94E+03
[linoi=  |Brosnen 1.69E+04 1 64E+05 [llinoiz | Adams & 8.94E+03
llinois  |Bureau JA2E+04 0 236E+05 linois  Adams JUIM g.94E+03

— Individual Source Results

results_heifers. txt

A | B D E B results_beef cows.txt
TOTAL  TOTAL

FIPS STATE COUMTY |Ja FEB E
17001 Minois | Adams 1.91E+05 1 91E+03 )
17003 Mlinois  Alexander] 1.87E+04 1.87YE+04 FIPS STATE COUMTY | JAM FEB
17005 linoi=  Bond 3.83E+04  3.83E+04 17001 Minois  Adams 2 94FE+03 | 594
17007 |linois |Boone | 3.32B+04| 3.32E+04 17003 lincis | Alexander 213E+02 213
17009 llinois | Brown 3.53E+04 3.53E+04 ! 17TNS  Minnis | Band 8 ATF+0" A A7

. El results_milk_cows.txt




il Examples of Output Files

Summary Output : GIS Output

Tranzmittal [TR] File Emizzions [EM] File

2 nh3tr.txt - Notepad 2 nh3em.txt - Notepad

File Edit Format Wiew Help File Edit Format Wiew Help

TRO1003Carnegie Mellon Uniwersity EMO10012805020001NH2
TROL1005Carnegie Mellon Uniwversity EMO100125805020001NH3
TRO100FCarnegie Mellon Uniwversity EMO10012805020001NH3
Mellaon Uniwversity EMO10012&805020001KNH2
Mellon Uniwersity
Mellon Uniwersity
Mellon Uniwersity
TRO1017Carnegie Mellon Uniwversity
TROl012Carnegie Mellon Uniwversity EMO10012805020001NH2

P I R, e e e T

Emizzion Penod [FE] File Emizzion Process [EF) File

2 nh3pe.txt - Notepad 2 nh3ep.txt - Notepad
File Edit Format Wiew Help File Edit Format “iew Help

FEOL1OO1280502000119970101159570121 EFO10012805020001
PEC1O0122050200011227 0201135370228 EFC10022E05020001
FEOL1OO1280502000112970301159370321 EFO10052505020001
FEOL1OO12E80502000115570401155370420 EF0100F2E805020001
FEOLOOLZ2E0E0200011297050119570521 EFOLO022305020001
FEOL1OO12805020001199 0601193706320 EFO01011z2805020001
PEC1O0122050200011227 0701125370721 EFO10122E05020001
FEOL1OO12805020001199705801193705321 EFO10152805020001
FEOL1OO12E805020001155705011553705320 EFO1017Fz2E805020001

AFAT OGS EAr AT annT A an T Aaa A anTa St CoOMN1MN1a3anCha?mmnmd




Fl Examples of Output Files

Sumrmary Output

HIF Cutput

—Annual County Results

F (5

H

FIPZ | AREAMIZ

27077 | 1753.9401
53019 | 22800625
23063 | 2529.7:MG
53047 530557
53051 | 144492359
16021 | 12792066

ARESKMZ
4620.404559
5905 362652
G:352.160762

137422033
3742352801
3313145094

RHITOTAL
5075663439
375511 6343
1191169.534
20435719749
268972 63574
4369639452

— Monthly County Besults

county-mar. txt

. county-feb.txt

F G H
FIPS |AREAMZ AREAKMZ FHITT
27077 | 178539401 | 4620404339 H07S
23019 | 22800623 3903362632 5735
230685 | 25287918 6532160762 1191




F}] Preferences

General

[nput Directaries

Emizsion Factar Files: | =\ Program Files\CMU Ammonia Modelhinputhfactors J

Activity Level Files: |0\ Program Files\ChL Ammonia Modelinputhactivit, J

Output Directonies

b ain Output Directony: |[];'-%|-\.15.|:| LbpLtY,




Summary

* Model improvements will hopefully make
the ammonia inventory more transparent
and easier to generate

* Model currently In beta testing; expected
release date is December 5th



