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* Present the application of an Emission Inventory
GIS-based software system (EIGIS) across an
area containing Detroit, Michigan and south-
western Ontario.

= Goal: Determine how EIGIS could be used to
Improve the current emission inventories for
transboundary modelling applications.
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» EIGIS is a software system that computes
emission inventories for area and mobile sources
using a bottom-up (attribute layer) approach.

* Developed under a multi-phase contract for
Environment Canada to aid in the computation of
national emission inventories.

» Based upon ESRI ArcGIS technology.
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* In modelling, the spatial allocation of emissions
can be as important as the emission themselves.

= Emission processors (e.g., SMOKE), convert
national Els into hourly, spatially allocated
(gridded) emissions.

= AQ models (e.g., CMAQ) replicate the transport
and chemical transformation of pollutants emitted
to the atmosphere.

* These models are only as good as their inputs!
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» Work performed under two independent projects
that shared a number of common goals.

= US EPA: evaluate different means of computing
emissions, with a 2002 NEI benchmark, in three
source sectors and 10 counties In Detroit area.

* Environment Canada: assess and improve
existing, provincially aggregated 2002 CAC El for
seven sectors and 6 census divisions in SW
Ontario.
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= Asphalt Plants

" Ferrous

= Non-Ferrous Foundries

* Industrial and commercial bollers
= Commercial wood burning

= Agricultural burning

» Residential garbage burning

= Garbage burning at landfills
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= Residential Wood Combustion
» Fireplaces and woodstoves
= |ndustrial Fuel Combustion — Coal

* Industrial coal burning of anthracite and
bituminous/sub-bituminous coals

= Charbroiling
= Meat cooking at commercial restaurants
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EIGIS Methodology
** (Detroit Specific)

Concentrate on Detroit...
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ptain GIS Data
ptain Activity Data
ntain Emission Factors

out into EIGIS

0 5: Have EIGIS Compute the El
0 6: Plot El in EIGIS for QA
0 7: Export to Model-ready Input Files

(SMOKE ORL format)
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#v Activity Editor

Activity Mame: |F|esiu:|enlia| Wood Mon EPA Fireplaces ﬂ Hew Activity | Delete Activity |

Units: |h:|n$ j Mew Uitz

Description: | Tons of wood bumed within non-EFA fireplaces.
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Land Use GWRD COUNTY b | 279270840395
Rail GVWRD MakE nenmz
Roads GVRD Fireplaces B212.55443593
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| B Calculate Activity. .
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302002100 WO Charbroiling - Chain Driven 4. 002084 Th/tons  |a
2302002100 0 Charbroiling - Chain Driven 13, 364824 Th/taons
2302002100 PRLO Charbroiling - Chain Driven 15.996058 Tb/tons
2302002100 PM2. 5 charbroiling - Chain Driven 15. 506208 Th/tons
2302002200 WOIC Charbroiling - under Fired 3.918318 1b/tons |=
2302002200 0 Charbroiling - under Fired 12.81754 Th/tons :
2302002200 PMLO Charbroiling - under Fired 32.666124 Tbs/tons |
2302002200 PMZ2.5  Charbroiling - under Fired 31.577920 Tbystons
|| |
________________________________________________________________ i
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Fleaze zelect the combination of Pollukant: and Source Classification Codes [SCCz] for the selected features tao
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Select Al Deszelect Al Select Collection Select Al Deselect.-’-‘-.ll| Select Collection |

Compute E| | Cloze |
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Land Lise GYRD ) |
Demographics
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38.7625900911838 - 44.1
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“ Export to Model-ready Input Files
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= W Basemap Layers
+) [ Dissemination_Areas
+ [ Census_Tracts
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+ [] Census_Divisions
+ Provinces
+ [ Countries °
= Attribute Layers =
+ [ Rail GvRD:
+ [] Roads GYRD
+ [ Demographic GYRD
+ [ Land Use GYRD:
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+ [ Landcover
+ [ Provincial Activities
+ [ charbrailing
+ [ Industrial Coal
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B[] E—

Summarize Fepart By
Area Sources

Fo Repart Layer: Provinces
| Canada--»26 Michigan
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PROVIMCE_SHORTHAKE
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2104008002

—{| |Pollutants:
- P25
Fr10

BackcaszthForecast Options:
| Current Emizsian lhventary Year: 2000

Cutput Units: tonnes

— << Previous | E wpart

[i] Clear |

WHO-TEQ World Health  nda

Show:  Selected  Unselected &+ All
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<< Previous Mest >
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EIGIS easily adopted in the US - no code changes!

EIGIS is effective for both high-resolution bottom-up
and simple top-down technigues.

EIGIS Is effective for automating the calculation and
exporting of emissions into SMOKE model-ready
iInput files (IDA or ORL).

Mapping feature a useful QA tool within EIGIS.

Emissions could be further improved by
Incorporating higher resolution land use information
with a larger number of land use types.
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= Phase Il (ongoing development...)
* [ncorporate pre-computed point sources
» Test more robust distributed environments
= More post-processing / analysis tools
= National El calculations (pre-populated)
* Integrated reconciliation functionality
= Additional testing for different geographies

= Test ability to Iimprove emission estimates by
Incorporating higher resolution land use data with
a larger number of land use types
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