
Appendix B
Modifications to the 1990 Base Year Ozone Precursor Inventory

The 1990 Base Year Inventory used
in this Post 1996 RPP has been
modified from the 1990 Base Year
Inventory presented in The 1990
Base Year Inventory for Precursors
of Ozone for the State of Maryland,
Maryland Department of the Envi-
ronment, September 30, 1993.
Figures B-1 & B-2 show the overall
change in emissions from each
source category for VOCs and NOx
in the Baltimore Nonattainment
Area.  These changes are explained
in the following sections.  The
modifications are very important to
SIP strategies because they impact
air emission reduction calculations,
emission target levels, and environ-
mental policy.

1.0 Point Sources

The Baltimore Nonattainment Area
point source changes occurred from
changes in emission factors, avail-
able stack test data, policy changes,
missing sources, or clerical errors.
Point source emissions from 1990
did not change in Cecil County.  A
retrieval of 1990 air emissions from
the Aerometric Information Re-
trieval System (AIRS) was per-
formed in July 1996.  These emis-
sions were compared to the information presented in Table 2-3 Point Source Emissions by Category
for the Baltimore Nonattainment Area of The 1990 Base Year Ozone Emission Inventory document.
Each modified facility is listed with its original 1990 emissions, modified 1990 emissions, amount of
change, and reason for change.  This list appears in Table B-1 at the end of this appendix.

Baltimore's 1990 VOC Inventory
Emisssions in Tons/Day

Point Area

Mobile Off-road

11.6% 40.3

Point

36.6% 127.1

Area

38.7% 134.2

Mobile 13.0% 45.2

Off-road

12.2% 42

Point

35.7% 122.4

Area

39.1% 134.2

Mobile 13.0% 44.7

Off-road

Revised 1990Original 1990

Baltimore's 1990 NOx Inventory
Emissions in Tons/Day

Point Area

Mobile Off-road

48.9% 231.4

Point

2.2% 10.6 Area

33.7% 159.5

Mobile 15.1% 71.6

Off-road

47.7% 223.2

Point

2.9% 13.7 Area

34.1% 159.5

Mobile
15.3% 71.5

Off-road

Revised 1990Original 1990



2.0 Area Sources

Area source changes occurred from emission calculation corrections from the fuel fired combustion
sources.  Changes were made to the Baltimore Nonattainment Area VOC and NOx area source
emissions (see Tables B-2 and B-3 at the end of the appendix).  Also, corrections were made to the
VOC and NOx area source emissions from Cecil County (see Tables B-4 and B-5 at the end of the
appendix).

In the document The 1990 Base Year Ozone Emission Inventory, the coal combustion category on
page 3-99 used equations with an activity level of 365 days per year.  These equations should have
been corrected to use an activity level of 183 ozone days per year.  The total area source VOC
emissions for the Baltimore Nonattainment Area were 127.1 tons/day as listed in Table 3-5 of The
1990 Base Year Ozone Emission Inventory.  The revised area source VOC emissions total is 122.4
tons/day.  Errors in rounding accounted for other minor changes.  For the Baltimore Nonattainment
Area NOx inventory, the area sources accounted for 10.61 tons/day as seen in Table 3-4.  In this
table, the NOx natural gas combustion category contained a reporting error.  The document reported
no NOx emissions from natural gas sources.  NOx emissions should have been calculated by the same
methodology on pages 3-102 and 3-103.  The natural gas emissions, along with rounding corrections,
gives an additional 3.1 tons/day of NOx emissions to the Baltimore Nonattainment Area.  The revised
NOx area source total is 13.7 tons/day.

In Cecil county, area source VOC emissions changed in the same manner as the Baltimore
Nonattainment Area.  Coal combustion calculations were changed to incorporate the activity level
correction from 365 days per year to 183 ozone days per year.  The original area source VOC emis-
sions total from Table 3-9 of The 1990 Base Year Ozone Emission Inventory was 9.2 tons per day.
The corrections decreased the coal combustion category by 0.52 tons per day.  The revised area
source VOC emissions total is 8.7 tons per day.  The Cecil county area source NOx emissions
changed in the same manner as the area source NOx emissions in the Baltimore Nonattainment Area.
Coal combustion calculations were corrected to reflect the change in activity level; and, as in the
Baltimore Nonattainment Area, NOx natural gas emissions were omitted from the totals in Table 3-12
of The 1990 Base Year Ozone Emission Inventory.  Also, the NOx emission stationary (area) source
totals in Table 3-12 were added incorrectly.  The total was 1.67 tons per day.  The corrections made
to the NOx natural gas and coal combustion categories add 0.13 tons per day to the area source NOx
emissions total 1.67 tons per day.  The revised area source NOx emissions total for Cecil County is
1.8 tons per day.

Sample Calculations:

Baltimore County VOC Emissions for Coal Combustion:

Residential 10 lbs. VOC   *    1 Ton       * 174 Tons of Coal     * 1 Season

Tons of Coal  2000 lbs.       Season 183 Days

Residential Coal = 0.00475 tons VOC/day

Industrial 14 lbs. VOC   *    1 Ton       * 171 Tons of Coal     * 1 Season



Tons of Coal  2000 lbs.       Season 312 Days

Industrial Coal = 0.00384 tons VOC/day

Commercial 14 lbs. VOC   *    1 Ton       * 0.9 Tons of Coal     * 1 Season
Tons of Coal  2000 lbs.       Season 312 Days

Commercial Coal = 0.00002 tons VOC/day

VOC Coal Combustion = Residential + Industrial + Commercial = 0.00475 + 0.00384 + 0.00002
VOC Coal Combustion = 0.009 tons/day

Baltimore County NOx Emissions for Natural Gas Combustion:

Residential 100 lbs. NOx   *12241 mft3 burned     *   1 Ton         *     year
       mft3              year 2000 lbs. 365 days

Residential = 1.677 tons/day

Commercial 100 lbs. NOx   *2314 mft3 burned     *   1 Ton         *     year
       mft3              year 2000 lbs. 365 days

Commercial = 0.317 tons/day

NOx Natural Gas Combustion = Residential + Commercial = 1.677 + 0.317
NOx Natural Gas Combustion = 1.994 tons/day

3.0 Nonroad Mobile Sources

Nonroad mobile source changes occurred during a review of the Energy & Environmental Analysis,
Inc. (EEA) Nonroad Engines Inventory for the Baltimore Metropolitan Statistical Area, and the
nonroad categories listed in The 1990 Base Year Ozone Emission Inventory.  Nonroad emissions
were calculated on a spreadsheet by EEA; and adjusted for gasoline volatility (RVP 8.2) and a week-
day/weekend adjustment for pleasure boats and lawn & garden equipment.  Missing from Tables 3-2,
3-4, 3-10, and 3-12 of The 1990 Base Year Ozone Emission Inventory was the light commercial
equipment category.  After examining the EEA nonroad inventory, light commercial equipment
emissions were separated from the industrial equipment category.  For example, the industrial equip-
ment VOC emissions for the Baltimore Nonattainment Area had 5.56 tons/day removed from the
category in The 1990 Base Year Ozone Emission Inventory.  Of the 5.56 tons/day, the EEA nonroad
inventory showed that 3.8 tons/day should have been reported in the light commercial equipment
category.  The other 1.76 tons/day should have been added into the construction equipment category.
The same example can be used for Baltimore’s nonroad NOx emissions.  Other rounding errors were
corrected to match the EEA nonroad inventory.  Tables B-6 and B-7 at the end of this appendix show
the modifications made to the Baltimore Nonattainment Area and Cecil County Emissions Inventory,
respectively.



4.0 Mobile Sources

Mobile sources were reviewed and found to have no change in VOC or NOx emissions for the Balti-
more Nonattainment Area and Cecil County.
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Table B-2
Area Source VOC Emissions

Baltimore Nonattainment Area

Category Original Modified Change Reason
Fuel Oil Combustion 0.05 0.07 +0.02 Rounding
Coal Combustion 4.81 0.05 -4.76 Changed activity days to ozone season -

183 days
Total 4.86 0.12 -4.74

Table B-3
Area Source NOx Emissions

Baltimore Nonattainment Area

Category Original Modified Change Reason
Coal Combustion 4.89 4.81 -0.08 Changed activity days to ozone season -

183 days
Natural Gas 0.00 3.20 +3.20 NOx emissions not listed in original

document
Total 4.89 8.01 +3.12

Table B-4
Area Source VOC Emissions

Cecil County

Category Original Modified Change Reason
Coal Combustion 0.53 0.01 -0.52 Changed activity days to ozone season -

183 days
Total 0.53 0.01 -0.52

Table B-5
Area Source NOx Emissions

Cecil County

Category Original Modified Change Reason
Coal Combustion 0.54 0.53 -0.01 Changed activity days to ozone season -

183 days
Natural Gas 0.00 0.14 +0.14 NOx emissions not listed in original

document
Total 0.54 0.67 +0.13



Table B-6
Nonroad Mobile Source VOC Emissions

Nonroad Mobile Source Category 1990 Baltimore N.A.A. 1990 Cecil County
Original Modified Original Modified

Recreational Equipment 0.86 0.86 0.21 0.24
Construction Equipment 3.72 5.48 0.07 0.12
Industrial Equipment 7.40 1.77 0.09 0.05
Light Commercial Equipment *** 3.80 *** 0.12
Lawn & Garden Equipment 17.99 17.68 0.64 0.68
Farm Equipment 1.73 1.72 0.23 0.24
Logging Equipment 0.34 0.33 0.02 0.02
Aircraft Support Equipment 0.88 0.88 0.00 0.00
Commercial Aviation 0.49 0.49 0.00 0.00
General Aviation 0.14 0.14 0.00 0.00
Air Taxis 0.08 0.08 0.00 0.00
Military Aviation 2.81 2.81 0.00 0.00
Vessels 0.41 0.41 0.00 0.00
Pleasure Boats 7.82 7.71 0.74 0.55
Railroads 0.49 0.49 0.02 0.02
Total 45.16 44.65 2.02 2.04

Table B-6
Nonroad Mobile Source NOx Emissions

Nonroad Mobile Source Category 1990 Baltimore N.A.A. 1990 Cecil County
Original Modified Original Modified

Recreational Equipment 0.00 0.00 0.00 0.00
Construction Equipment 28.83 37.04 0.64 0.81
Industrial Equipment 12.41 3.68 0.26 0.08
Light Commercial Equipment *** 0.51 *** 0.07
Lawn & Garden Equipment 0.30 0.29 0.00 0.04
Farm Equipment 7.86 7.87 1.00 1.00
Logging Equipment 0.00 0.00 0.00 0.00
Aircraft Support Equipment 5.39 5.38 0.00 0.00
Commercial Aviation 1.44 1.44 0.00 0.00
General Aviation 0.01 0.01 0.00 0.00
Air Taxis 0.01 0.01 0.00 0.00
Military Aviation 0.98 0.98 0.00 0.00
Vessels 2.78 2.78 0.00 0.00
Pleasure Boats 0.92 0.92 0.08 0.12
Railroads 10.65 10.58 0.52 0.52
Total 71.58 71.49 2.5 2.64



















Total for Baltimore NAA

VOC VOC VOC VOC VOC NOx NOx NOx NOx NOx
Category Indicator 1990 1996 1999 2002 2005 1990 1996 1999 2002 2005
Service Station Refueling GAS 13.200 14.124 14.560 15.035 15.510 0.000 0.000 0.000 0.000 0.000
Tank Truck Unloading GAS 0.800 0.856 0.882 0.911 0.940 0.000 0.000 0.000 0.000 0.000
Tank Breathing GAS 1.050 1.123 1.158 1.196 1.234 0.000 0.000 0.000 0.000 0.000
Tank Trucks in Transit GAS 0.180 0.193 0.199 0.205 0.211 0.000 0.000 0.000 0.000 0.000
Aircraft Refueling EMP 0.410 0.516 0.561 0.597 0.627 0.000 0.000 0.000 0.000 0.000
Pet. Vessel Unloading EMP 0.040 0.037 0.036 0.035 0.034 0.000 0.000 0.000 0.000 0.000
Cold Cleaning Degreasing EMP 10.420 10.363 10.346 10.319 10.286 0.000 0.000 0.000 0.000 0.000
Architectural Surface Coatings POP 19.230 20.363 20.828 21.263 21.684 0.000 0.000 0.000 0.000 0.000
Auto Refinishing EMP 10.390 11.824 12.460 12.981 13.446 0.000 0.000 0.000 0.000 0.000
Graphic Arts EMP 4.496 4.909 5.095 5.241 5.367 0.000 0.000 0.000 0.000 0.000
Pesticide Application NONE 6.410 6.410 6.410 6.410 6.410 0.000 0.000 0.000 0.000 0.000
Commercial/Consumer Solvents POP 20.260 21.454 21.943 22.402 22.845 0.000 0.000 0.000 0.000 0.000
Cutback Asphalt POP 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Emulsified Asphalt POP 0.024 0.025 0.026 0.027 0.027 0.000 0.000 0.000 0.000 0.000
Traffic Marking POP 0.610 0.646 0.661 0.674 0.688 0.000 0.000 0.000 0.000 0.000
Factory Finished Wood EMP 0.320 0.322 0.328 0.330 0.328 0.000 0.000 0.000 0.000 0.000
Furntiure and Fixtures EMP 3.450 3.471 3.534 3.555 3.555 0.000 0.000 0.000 0.000 0.000
Electrical Insulation EMP 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Metal Cans EMP 3.696 3.205 3.042 2.893 2.750 0.000 0.000 0.000 0.000 0.000
Misc. Finished  Metals EMP 0.710 0.710 0.710 0.704 0.696 0.000 0.000 0.000 0.000 0.000
Machinery and Equipment EMP 1.152 1.152 1.152 1.150 1.146 0.000 0.000 0.000 0.000 0.000
Appliances EMP 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
New Motor Vehicles EMP 1.780 1.747 1.726 1.704 1.683 0.000 0.000 0.000 0.000 0.000
OtherTransportation Equipment EMP 0.264 0.271 0.274 0.276 0.278 0.000 0.000 0.000 0.000 0.000
Marine Coatings EMP 1.208 1.239 1.253 1.263 1.270 0.000 0.000 0.000 0.000 0.000
Misc. Manufacturing EMP 2.715 2.715 2.715 2.715 2.715 0.000 0.000 0.000 0.000 0.000
Industrial Maintenance Ctgs. EMP 3.617 3.137 2.977 2.831 2.691 0.000 0.000 0.000 0.000 0.000
Other Coatings EMP 3.617 3.137 2.977 2.831 2.691 0.000 0.000 0.000 0.000 0.000
Municipal Landfills POP 2.510 2.658 2.719 2.775 2.830 0.000 0.000 0.000 0.000 0.000
Incinerators POP 0.036 0.038 0.039 0.040 0.041 0.260 0.275 0.282 0.287 0.293
POTWs HHS 2.520 2.668 2.729 2.786 2.842 0.000 0.000 0.000 0.000 0.000
Structure Fires POP 0.050 0.053 0.054 0.055 0.056 0.000 0.000 0.000 0.000 0.000
Slash/Prescribed Burning NONE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Forest Fires NONE 0.020 0.020 0.020 0.020 0.020 0.000 0.000 0.000 0.000 0.000
Open Burning NONE 3.640 3.640 3.640 3.640 3.640 0.760 0.760 0.760 0.760 0.760
Leaking U.S.T. NONE 3.360 3.360 3.360 3.360 3.360 0.000 0.000 0.000 0.000 0.000
R/C/I Fuel Use - Coal POP 0.054 0.057 0.058 0.060 0.061 4.832 5.117 5.234 5.343 5.449
R/C/I Fuel Use - Fuel Oil POP 0.074 0.078 0.080 0.081 0.083 4.415 4.675 4.782 4.882 4.978
R/C/I Fuel Use - Natural Gas POP 0.114 0.121 0.123 0.126 0.129 3.199 3.387 3.465 3.537 3.607
R/C/I Fuel Use - LPG POP 0.002 0.002 0.002 0.002 0.002 0.252 0.267 0.273 0.278 0.284
Bakeries EMP 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Breweries EMP 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Wineries EMP 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Oil Spills POP 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biogenic* NONE 180.090 180.090 180.090 180.090 180.090 0.000 0.000 0.000 0.000 0.000
Total 122.428 126.643 128.677 130.492 132.175 13.718 14.481 14.795 15.088 15.371

VOC VOC VOC VOC VOC NOx NOx NOx NOx NOx
Category Indicator 1990 1996 1999 2002 2005 1990 1996 1999 2002 2005
Recreational Equipment EGAS 0.860 0.931 0.974 1.014 1.042 0.000 0.000 0.000 0.000 0.000
Construction Equipment EGAS 5.480 6.175 6.598 7.062 7.561 37.040 41.740 44.596 47.711 51.115
Industrial Equipment EGAS 1.770 1.883 2.100 2.260 2.426 3.680 3.916 4.368 4.687 5.045
Light Commercial Equipment EGAS 3.800 4.261 4.621 5.015 5.449 0.510 0.572 0.616 0.674 0.731
Lawn & Garden Equipment EGAS 17.680 19.241 20.028 20.756 20.028 0.290 0.316 0.329 0.338 0.348
Farm Equipment NONE 1.720 1.720 1.720 1.720 1.720 7.870 9.887 7.870 7.870 7.870
Logging Equipment EGAS 0.330 0.349 0.374 0.398 0.433 0.000 0.000 0.000 0.000 0.000
Aircraft Support EGAS 0.880 1.001 1.124 1.251 1.408 5.380 6.119 6.847 7.650 8.574
Commercial Aviation EGAS 0.490 0.581 0.624 0.728 0.781 1.440 1.638 1.836 2.054 2.295
General Aviation EGAS 0.140 0.166 0.178 0.208 0.223 0.010 0.011 0.013 0.014 0.016
Air Taxis EGAS 0.080 0.095 0.102 0.119 0.128 0.010 0.011 0.013 0.014 0.016
Military Aviation NONE 2.810 2.810 2.810 2.810 2.810 0.980 0.980 0.980 0.980 0.980
Vessels EGAS 0.410 0.449 0.479 0.510 0.544 2.780 3.045 3.250 3.460 3.689
Pleasure Boats EGAS 7.710 8.391 8.734 9.048 9.342 0.920 1.001 1.050 1.080 1.120
Railroads EGAS 0.490 0.475 0.475 0.470 0.469 10.580 10.263 10.189 10.113 10.040
Total 44.650 48.529 50.941 53.370 54.364 71.490 79.499 81.956 86.646 91.840

September 4, 1996


