APPENDIX FOUR

2002 and 2005/2007 Wisconsin Redesignation
Emission Inventories Documentation



Every three years state and local agencies are required to develop periodic inventories
called the 3-year cycle inventories based on actual emissions. The 3-year cycle
inventories are used to measure overall emission reduction trends and meet information
requests from the general public. These inventories include emissions estimates from
stationary point and nonpoint (area) sources, onroad mobile sources and nonroad mobile
sources. The latest 3-year cycle inventory available for Wisconsin is from 2005. The
2008 emissions inventory is currently being developed.

In order for U.S. EPA to redesignate an area from nonattainment to attainment for ozone
a state must show that improvement in air quality is due to permanent and enforceable
reductions in emissions. This is accomplished by developing and comparing a
nonattainment year emissions inventory and attainment year emissions inventory. The
Wisconsin Department of Natural Resources (WDNR) decided to use the 3-year cycle
emissions inventory from 2002 as the nonattainment year inventory to support the current
redesignation request.

Wisconsin’s ozone nonattainment counties did not measure attainment of the federal
ozone standard until the 2006 through 2008 period. There is no 3-year cycle emissions
inventory available for use as an attainment year inventory during this period. The
WDNR decided to develop a 2007 attainment inventory by growing the 2005 3-year
cycle inventory of NOx and VOC emissions. The WDNR received written confirmation
from U.S. EPA Region V staff that this is an acceptable approach

The primary purpose of this appendix is to describe the development of the 3-year cycle
2002 and 2005 emissions inventories. Section 2 describes how the 2007 attainment year
inventory was created using the 2005 emissions inventory.

1. Organization of the Inventories
The emissions inventories (EI) were partitioned as follows:

« Point Sources: Point sources are industrial, commercial or institutional stationary
facilities which are normally located in permanent sites, and which emit air
pollutants in great enough quantities to warrant individual quantification. To
better enable detailed control evaluations, the point source Els included all
reporting sources regardless of the magnitude of reported emissions. Portable
point sources such as asphalt plants and rock crushers were reported under
nonpoint sources to be consistent with other states.

e Area Sources (Nonpoint): Area sources are stationary sources that are too small
and/or too numerous to be tracked individually in the point source inventory. The
area source inventory quantifies emissions collectively. Area sources include
commercial/institutional, industrial and residential sources such as gasoline
stations, dry cleaners, consumer and commercial products, industrial solvent use,
auto refinishing and wood combustion.



2.

e Nonroad Mobile Sources: Nonroad mobile sources are motorized mobile
equipment and other small and large engines that are primarily used off public
roadways. Examples of nonroad mobile sources include commercial marine,
construction, lawn and garden, locomotive and agricultural equipment.

e Onroad Mobile Sources: Onroad mobile sources are motorized mobile equipment
that are primarily used on public roadways. Examples of onroad mobile sources
include cars, trucks, buses and road motorcycles.

2007 Emissions Inventory

WDNR developed a 2007 attainment year inventory by growing the statewide 2005 base
year emissions inventory of VOC and NOx emissions for all counties in Wisconsin.
Point sector emissions estimates, both EGU and non-EGU, are actual 2007 reported
emissions. Biogenic emission estimates were not included. WDNR received written
confirmation from U.S. EPA Region V staff that this is an acceptable approach. The
2007 inventory emissions were determined using the following approaches.

Point Source Inventory Projections- Actual 2007 reported emissions, both EGU and
non-EGU, are presented in Appendices 4 and 5.

Area Source Inventory Projections - Projections were performed by applying growth
factors and applicable emission controls to the 2005 base year inventory. These
growth factors were carefully selected based on a prioritization schema. Foremost
priority was given to county-specific employment based growth factors. Next, if
available, a state-specific employment based growth factor was used. These
employment based growth factors were determined from U.S. Census Bureau County
Business Patterns data’. Next county-specific growth factors developed by Pechan?
contained in the document entitled Development of Updated Growth and Control
Factors for the Lake Michigan Air Directors Consortium (LADCO)- Draft Report
(December 29, 2005) were used. Next, if a county-specific growth factor was
unavailable, a Wisconsin state-specific growth factor developed by Pechan was
applied. Finally, an EGAS 6.0-generated growth factor was employed if no other
growth factors were available. Appendix 7 contains area source growth factors,
emission controls, and grown emissions by county and SCC.

Nonroad Inventory Projections - 2007 nonroad mobile emission estimates were
prepared by using the U.S. EPA National Mobile Inventory (NMIM) model. Marine
and rail emissions were grown from 2005 Pechan state-wide growth factors. EGAS
6.0-generated growth factors were used to grow the aircraft inventory.

L http://www.census.gov/econ/chp/download/index.htm
2 Pechan is an independent contractor, which, through contracts with LADCO, has developed state specific
emission inventory data, including growth factors, for the entire LADCO region.



e Onroad Inventory Projections - Emission projections were created using the U.S.
EPA MOBILE 6.2 model. All projections were made in accordance with the Users
Guide to MOBILE 6.1 and MOBILE 6.2, U.S. EPA, Office of Transportation and Air
Quiality, Assessment and Standards Division, August 2003, EPA 420-R-03-010 and
The Technical Guidance on the Use of MOBILEG6.2 for Emission Inventory
Preparation, U.S. EPA, Office of Air and Radiation, Office of Transportation and Air
Quality, August 2004, EPA 420-R-04-013.

3. Overview of Emissions Calculation Methodologies for 2002 and 2005
3.1. Point Sources

These emissions inventories were created using reported point source emissions, U.S.
EPA’s Clean Air Markets database and approved U.S. EPA techniques for emissions
calculation. Whenever feasible, federal, state and local controls were factored into the
emissions calculations.

Emissions were estimated by collecting process-level information from each facility that
qualifies for inclusion into a state’s point source database. In Wisconsin, this information
was normally collected via an internet or a computer diskette submittal, and subsequently
loaded into the point source database. Process, boiler, fugitive and tank emissions were
typically calculated using throughput information multiplied by an emission factor for
that process. Emission factor sources included mass balance, stack testing, continuous
emissions monitors, engineering judgment and U.S. EPA’s Factor Information Retrieval
(FIRE) database. Missing data elements such as Source Classification Codes (SCC),
North American Industrial Classification System (NAICS) codes and seasonal throughput
percentages were added. Process level confidential data were removed while retaining
any associated emissions. PM10 and PM2.5 emissions were augmented using known
FIRE emission factors and U.S. EPA’s PM Calculator.

3.2. Nonpoint Sources

Nonpoint source emission estimates were typically calculated using population, gasoline
consumption, employment, crop acreages and other activity surrogates. The results of a
U.S. EPA Solvent Mass Balance study were used to estimate emissions for some
categories. For the appropriate categories (e.g. industrial fuel combustion), point source
emissions were subtracted from total category specific emissions to calculate nonpoint
category specific emissions and avoid double counting. Emission factors were derived
from local data, local or national surveys and U.S. EPA procedural guidance for the
development of emission inventories.

The 2002 nonpoint EI was generated by backcasting from the 2005 nonpoint El to
minimize differences between the two Els due to changes in methodology and non-
activity calculation parameters such as emission factors. The backcasting factors were
based on growth factors used to grow emissions from 2002 to 2008. The 2002/2008
growths factors were based on a variety of sources including Economic Growth Analysis



System (EGAS6.0), U.S Census Bureau’s County Business Pattern (CBP) employment
and Lake Michigan Air Directors Consortium (LADCO) funded studies. Backcasting
factors for 2005 to 2002 were calculated using the algorithm described below assuming
linear growth between 2002 and 2008.

o Ifgf02_08 =1, gfo5 02 =1.
o Ifgfo2 08> 1,gfo5 02 =1/{gf02_08 - [(gf02_08 — 1) / 2]}.
o Ifgfo2_08<1,gfo5 02 =1/{gf02_08 + [(1 - gf02_08) / 2]}.

gf02_08 = growth factor for 2002 to 2008.
gf05_02 = growth factor for 2005 to 2002.

3.2.1. Fuel Combustion

Fuel combustion was divided into three different categories: industrial, commercial/
institutional and residential. These categories were further partitioned by fuel type.

3.2.1.1. Industrial Fuel Combustion

Industrial fuel combustion emissions were reported under six SCCs corresponding to
different fuels: distillate oil (2102004000), residual oil (2102005000), natural gas
(2102006000), liquefied petroleum gas (2102007000), wood (2102008000) and kerosene
(2102011000). An insignificant quantity of coal was consumed by nonpoint sources.
Consequently, no emissions from coal were reported. In 2002, all emissions from
residual oil combustion were reported under point sources. Emissions were calculated
using the following approach:

a. At the state level, subtracted industrial point source fuel consumption from total
industrial fuel consumption to determine nonpoint source fuel consumption. For
distillate oil only, apportioned the nonpoint fuel consumption between boilers and
engines based on point source distillate oil use.

b. At the county level, subtracted point source industrial employment from total
industrial employment to determine nonpoint employment.

c. Apportioned the fuel consumption to the county level using nonpoint
employment.

d. For the different types of fuel, calculated the emissions using the county level fuel
consumption, emission factors and any appropriate ash or sulfur contents.

The emission factor changes that occurred between 2002 and 2005 are shown in Table 1.



Table 1: Industrial Fuel Combustion Emission Factor Comparison 2002 vs. 2005

SCC Fuel Pollutant 2002 Emission Factor 2005 Emission Factor Units
2102004000 | Dist. Oil - Boilers Pb - 0.00126 1b/1,000 gal
2102004000 | Dist. Oil - Boilers SO, 142 48.4 1b/1,000 gal
2102004000 | Dist. Qil - Engines Pb - 0.00126 1b/1,000 gal
2102006000 | Natural Gas Pb 0.0005 Ib/MMCF
2102007000 | LPG SO, 0.0225 0.01 1b/1,000 gal
2102008000 | Wood co 0.6 7.8 Ib/ton
2102011000 | Kerosene NO 24.0 19.5 1b/1,000 gal
2102011000 | Kerosene SO, 142 16.0 1b/1,000 gal
2102008000 | Wood VvOC 0.254 0.221 Ib/ton

3.2.1.2. Commercial/lnstitutional Fuel Combustion

Commercial/institutional fuel combustion emissions were reported under six SCCs
corresponding to different fuels: distillate oil (2103004000), residual oil (2103005000),
natural gas (2103006000), liquefied petroleum gas (2103007000), wood (2103008000)

and kerosene (2103011000). An insignificant quantity of coal was consumed by
nonpoint sources. Consequently, no emissions from coal were reported. Emissions were
calculated using the following approach:

a. At the state level, subtracted commercial/institutional point source fuel
consumption from total industrial fuel consumption to determine nonpoint source
fuel consumption. For distillate oil only, apportioned the nonpoint fuel
consumption between boilers and engines based on point source distillate oil use.

b. At the county level, subtracted point source commercial/institutional employment
from total commercial/institutional employment to determine nonpoint source
employment.

c. Apportioned the fuel consumption to the county level using nonpoint
employment.

d. For the different types of fuel, calculated the emissions using the county level fuel
consumption, emission factors and any appropriate ash or sulfur contents.

The emission factor changes that occurred between 2002 and 2005 are shown in Table 2.



Table 2: Commercial/Institutional Fuel Combustion Emission
Factor Comparison 2002 vs. 2005

SCC Fuel Pollutant 2002 Emission Factor 2005 Emission Factor Units
2103004000 | Dist. Oil - Boilers Pb 0.00126 1b/1,000 gal
2103004000 | Dist. Oil - Boilers SO, 142 41.8 1b/1,000 gal
2103004000 | Dist. Oil - Engines Pb 0.00126 1b/1,000 gal
2103005000 | Residual Oil Pb 0.00165 1b/1,000 gal
2103005000 | Residual Oil PM10 6.67 2.68 1b/1,000 gal
2103005000 | Residual Oil PM2.5 3.42 1.94 1b/1,000 gal
2103005000 | Residual Oil SO, 157 228 1b/1,000 gal
2103007000 | LPG NH3 0.49 1b/1,000 gal
2103007000 | LPG Pb 0.00183 1b/1,000 gal
2103007000 | LPG SO, 0.1 0.001 1b/1,000 gal
2103008000 | Wood co 0.6 7.8 Ib/ton
2103008000 | Wood Pb 0.000048 0.00624 Ib/ton
2103008000 | Wood NOXx 0.22 2.86 Ib/ton
2103008000 | Wood PM10 05 6.5 Ib/ton
2103008000 | Wood PM10 0.43 5.59 Ib/ton
2103008000 | Wood \Yolo 0.02 0.221 Ib/ton
2103011000 | Kerosene NO 0.000009 1.22 1b/1,000 gal
2103011000 | Kerosene SO, 142 41.8 1b/1,000 gal

3.2.1.3. Residential Fuel Combustion

Residential fuel combustion emissions were reported under ten SCCs corresponding to
different fuels. Wood combustion was further partitioned by type of combustion device.
These were the fuel and device (if wood) combinations and their corresponding SCCs:
anthracite coal (2104001000), bituminous/subbituminous coal (2104002000), distillate
oil (2104004000), natural gas (2104006000), liquefied petroleum gas (2104007000),
wood-fireplaces-general (2104008001), wood—-woodstoves-general (2104008010),
wood-catalytic woodstoves-general (2104008030), wood—non-catalytic woodstoves-U.S.
EPA certified (2104008050) and kerosene (2104011000). Fire pits were reported under
wood-fireplaces-general (2104008001). Wood furnaces were reported under wood—non-
catalytic woodstoves-U.S. EPA certified (2104008050). Combination stoves were

reported under wood-woodstoves-general (2104008010).

Non-wood combustion emissions were calculated using the following approach:

a. Allocated fuel consumption, depending on the availability, to the county level
using occupied housing units.

b. If the fuel consumption data was for years other than 2002 and 2005, adjusted the
county level fuel consumption to 2002 and 2005 using heating degree days.




C.

For the different types of fuel, calculated the emissions using county level fuel
consumption, emission factors and any appropriate ash or sulfur contents.

For the 2002 EI, wood combustion emissions were calculated using the following
approach. All parameters were estimated at the county level.

a.

Calculated the number of 2002 households burning wood for primary heating by
growing 2000 households burning wood for primary heating using 2000 and 2002
total occupied housing units.

Calculated the cords of wood burned for primary heating by using households
burning wood for primary heating and an average Wisconsin household primary
heating consumption rate.

Calculated the cords of wood burned for secondary heating by using households
burning wood for primary heating and an average Wisconsin household secondary
heating consumption rate.

Calculated the cords of wood burned for primary heating in fireplaces,
conventional woodstoves, non-catalytic woodstoves, catalytic certified
woodstoves and wood furnaces or boilers using average use fractions.

Calculated the cords of wood burned for secondary heating in fireplaces,
conventional woodstoves, non-catalytic woodstoves, catalytic certified
woodstoves and wood furnaces or boilers using average use fractions.

Calculated the total cords of wood burned in fireplaces, conventional woodstoves,
non-catalytic woodstoves, catalytic certified woodstoves and wood furnaces or
boilers by summing the wood burned for primary heating and secondary heating.

Calculated cords of wood burned in fire pits and combination stoves based on
1994 data updated to 2002 using population.

Calculated total residential cords of wood burned by adding cords of wood burned
in fire pits and combination stoves to cords of wood burned for primary and
secondary heating.

Converted total residential cords of wood burned to tons using an average
Wisconsin wood density.

For the different types of wood burning, calculated the emissions from the county
level wood consumptions using appropriate emission factors.

The 2005 RWC inventory methodology was updated based on newer RWC device count
survey information as well as updated throughput and emission factor information.



Wisconsin relied on the MARAMA report entitled Task 6 - Technical Memorandum 4
(Final Report) Control Analysis and Documentation for Residential Wood Combustion in
the MANE-VU Region published on 10/05/2006 by James E. Houck and Brian N. Eagle
OMNI Environmental Services, Inc. (http://www.marama.org/visibility/ResWoodCombustion/).
The MARAMA report results were based on actual regional and state-level surveys and
marketing data.

The MARAMA report contains estimates of the fraction of households in the MANEVU
region using different residential wood combustion (RWC) devices i.e., conventional
woodstoves, non-catalytic certified woodstoves, catalytic certified woodstoves, fireplaces
used for heat without an insert, fireplaces used for aesthetics without an insert,
centralized cordwood heating systems, and pellet heaters. Wisconsin averaged the
fraction of households by RWC device type for Maine, Massachusetts, New Hampshire,
New York, Pennsylvania and Vermont to arrive at an average household fraction by
device type for Wisconsin. The assumption is that RWC use in northern New England
states would be representative of northern Wisconsin and Massachusetts, New York and
Pennsylvania would better represent southern Wisconsin residential wood combustion
habits.

The primary difference between the 2002 and 2005 methodologies is that in 2002, a total
statewide wood throughput value was estimated first and then the throughput was
partitioned among the different residential wood combustion unit types. (See
methodology description above for details.) For the 2005 residential wood combustion
El, the number of different RWC devices was estimated first and then an average
throughput per device (e.g., 3.93 tons/catalytic woodstove) was assumed.

As noted, the methodology to estimate wood throughput (mass of wood combusted)
differed between 2002 and 2005. For the 2002 El, residential fuel combustion was
estimated for primary wood combustion and secondary wood combustion purposes.
Primary wood combustion implies that wood is used as the primary heat source for a
given household. We used Wisconsin DOA 2000 estimates of households using wood as
a primary fuel type (2.7%) and grew the estimate based on population to 2002.
Secondary wood combustion implies wood combusted for supplementary heat and
aesthetic purposes. 2002 secondary wood combustion estimates were based on a 2000
residential wood use survey performed by the North Central Hearth, Patio and Barbecue
Association for Wisconsin. For 2005, throughput was estimated based on Task 6 of the
MARAMA report. For all device types, except indoor wood boilers/furnaces and outdoor
hydronic heaters, we calculated an average cords per device type by averaging the
number of cords burned per device type for Maine, Massachusetts, New Hampshire, New
York, Pennsylvania and Vermont, which is based on survey data. Cord throughput
estimates for indoor boilers and furnaces were developed based on “Residential
Fuelwood Consumption and Production in Wisconsin, 1994. Dennis May & Terry Mace.
Resource Bulletin NC-172” document and the State of Minnesota’s "RESIDENTIAL
FUELWOOD ASSESSMENT STATE OF MINNESOTA 2002 — 2003 Heating Season”
document. Outdoor hydronic heater (OWB) throughput was derived by multiplying the
average emission rate for PM2.5 (71.6 grams PM2.5/hr) by the fine particle averaged



emission factors (13.82 g PM2.5/ kg dry fuel) to get 5.18 kg wood per hour. Based on
expert advice from the State of Michigan (Brian Brady), we assumed that OWBs would
operate 24 hours/day for a 5 month (151 day) heating season. This results in a 20.7 short
ton/yr or 12.5 cord/year average throughput per OWB unit. The different methodologies
are somewhat difficult to compare. The following table lists 2002 and 2005 wood
throughputs in tons by SCC.

Table 3: Wood Throughput Estimates Comparison — 2002 versus 2005

. . 2002 2005 Difference (2005-
scc Combustion Unit (tons/year) (tons/year) 2002)
Fireplace: General (includes firepits estimates) @ @ )
2104008001 (adjusted for firelogs in ‘05) 702,228 352,223 350,005
2104008010 | Woodstoves: Conventional 543,433 ® 896,904 ; 353,471
2104008030 | Woodstove: Catalytic Certified 11,221 92,387 81,166
2104008050 | Woodstove: Non-Catalytic Certified 27,807 220,926 193,119
Woodstove: Non-Catalytic @
2104008051 | not Certified (used for indoor wood 245,572 297,540 51,968
furnaces/boilers in 2005)
2104008053 | Woodstove: Pellet N/A 74,695 74,695
2104008070 | Outdoor Hydronic Heaters (OWBSs) N/A 568,256 568,256
2104009000 | Firelogs N/A 5,347 5,347
TOTALS 1,530,261 2,210,738

(a) 2104008001 includes firepits throughput estimates in 2002 & 2005

(b) 2104008010 included combinations in 2002; did not include combinations in 2005

(c) 2104008010 assumed 3.93 tons/unit in 2005 & 228,200 conventional woodstoves in 2005

(d) Assumed 3.93 tons/unit for catalytic certified, catalytic unc

As a part of the Task 6 work for MARAMA, Houck and Eagle reviewed available
emission factor information and updated emission factors for every RWC category,
where newer information was available. This, in addition to changes in throughput
estimates, resulted, in certain cases, in quite different emission estimates between 2002
and 2005. The following table indicates differences in emission factors for RWC
categories that varied by more than 10% between 2002 and 2005. It does not include
emission factors for the new categories listed in the 2005 RWC inventory i.e., pellet
stoves, outdoor wood boilers, firelogs and indoor wood boilers and furnaces as listed
under SCC 2104008051 (non-certified noncatalytic stoves). Note especially the 12-fold
decrease in the fireplaces general VOC emission factor from 229.0 Ib/ton to 18.9 Ib/ton.




Table 4: RWC Emission Factor Comparison — 2002 versus 2005

. . 2002 Emission Factor 2005 Emission Factor
SCC Combustion Unit Pollutant (Ib/ton) (Ib/ton)

2104008001 | Fireplaces: General CcO 128.2 149.2
2104008001 | Fireplaces: General PM10 23.6 30.5
2104008001 | Fireplaces: General PM2.5 23.6 30.5
2104008001 | Fireplaces: General VOC 229.0 18.9
2104008010 | Woodstoves: Conventional CO 230.8 156.8
2104008010 | Woodstoves: Conventional SOx 0.4 0.2
2104008010 | Woodstoves: Conventional VOC 53.0 36.8
2104008030 | Woodstove: Catalytic Certified PM10 20.4 16.7
2104008030 | Woodstove: Catalytic Certified PM2.5 20.4 16.7
2104008030 | Woodstove: Catalytic Certified VOC 15.0 17.2
2104008050 | Woodstove: Non-Catalytic PM10 196 15.0

Certified
2104008050 | WWoodstove: Non-Catalytic PM2.5 19.6 15.0

Certified

Woodstove: Non-Catalytic
2104008050 Certified VOC 12.0 20.2

Total numbers of RWC devices were estimated by multiplying the average per household
RWC fraction taken from the MARAMA report by 2005 county-level household
estimates from the Wisconsin DEPArtment of Administration’s Demographic Services

Center.

Appliances were apportioned based on county-level urban/rural population derived from
Table 3, Appendix A of U.S. EPA’s Documentation for the Final 2002 Nonpoint Sector
National Emission Inventory For Criteria and HAPs (Feb. 2006).

New for 2005 EI, emission estimates for Outdoor Hydronic Heaters (wood-fired boilers)
were calculated. The NESCAUM report entitled Assessment of Outdoor Wood-fired
Boilers (OWBs), March 2006 (www.vtwoodsmoke.org/pdf/OWB-Report3-06.pdf), was used to
estimate the number of OWBs in Wisconsin. Another report written by the New York
State Attorney General’s environmental protection bureau (August 2005) entitled
“Smoke Gets in Your Lungs: Outdoor Wood Boilers” was used to help assess the
emission factors used. Emission factors for criteria pollutants were derived from “Table
3.03 Summary of Emission Factors” p. 24 of the MARAMA report (Task 6). OWB
throughput accounts for approximately 26% of total residential wood throughput in the
state.




3.2.2. Industrial Processes

Industrial processes include a wide variety of processes. Emission sources range from
pharmaceutical manufacturers to commercial cooking operations to asphalt plants.

3.2.2.1. Chemical Manufacturing

Only one subcategory of chemical manufacturing was included in the El: pharmaceutical
manufacturing. The emissions from this category were reported under the following
SCC: 2301030000.

Emissions were estimated using the results from the 2002 U.S. EPA Solvent Mass
Balance (SMB) study that applied a material balance approach incorporating total solvent
production or sales; point source emissions; emission controls; and waste management
and recycling practices. For the 2005 El, the total 2002 emissions (i.e. nonpoint and
point) were grown to 2005 before the point source emissions were removed to estimate
nonpoint emissions.

3.2.2.2. Commercial Cooking

Commercial cooking emissions were reported under five SCCs corresponding to
conveyorized charbroiling (2302002100), under-fired charbroiling (2302002200), deep
fat frying (2302003000), flat griddle frying (2302003100) and clamshell griddle frying
(2302003200). For the 2002 EI, the default emissions estimates from the 2002 National
Emissions Inventory (NEI) were used.
For the 2005 EI, emissions were calculated using the following approach:

a. Estimated the number of restaurants for each county based on NAICS 722.

b. Calculated the average number of cooking equipment devices.

c. Calculated the mass of food (meat) cooked based on cooking equipment type.

d. Calculated the county level emissions using mass of prepared food and emission
factors.

3.2.2.3. Bakery Products

Bakery emissions were reported under one SCC (2302050000). Emissions were
calculated using the following approach:

a. Calculated statewide emissions using a per capita consumption rate, an emission
factor and population.



b. Calculated county level bakeries nonpoint source employment by subtracting
county level bakeries point source employment from county level bakeries total
employment.

c. Allocated statewide emissions to the county level based on bakeries nonpoint
source employment.

3.2.2.4. Asphalt Plants

Portable asphalt plant emissions were reported under one SCC (2306010000). Portable
asphalt plant emissions were based on the point source EI. These emissions were
excluded from the reported point source El to avoid double counting. Any emissions
from fuel combustion were excluded since they were covered under fuel combustion for
industrial nonpoint sources.

3.2.2.5. Rock Crushers

Portable rock crusher emissions from were reported under one SCC (2325000000).
Portable rock crusher emissions were based on the point source EI. These emissions
were excluded from the reported point source EI to avoid double counting. Any
emissions from fuel combustion were excluded since they were covered under fuel
combustion for industrial nonpoint sources

3.2.3. Solvent Utilization

Solvents are used in many different applications. Emission sources included surface
coating, solvent cleaning, dry cleaning, graphic arts, asphalt paving, pesticide application
and miscellaneous commercial/consumer solvents. The evaporation of solvents
generated the emissions.

Some solvent utilization categories’ emissions were estimated using the results from the
2002 U.S. EPA Solvent Mass Balance (SMB) study that applied a material balance
approach incorporating total solvent production or sales; point source emissions;
emission controls; and waste management and recycling practices. For the 2005 El, the
total 2002 emissions (i.e. nonpoint and point) were grown to 2005 before the point source
emissions were removed to estimate nonpoint emissions.

3.2.3.1. Surface Coating

3.2.2.1.1. Autobody Refinishing, Electrical and
Electronics, Factory Finished Wood, Furniture, Large
Appliance, Machinery and Equipment, Marine, Metal
Cans, Miscellaneous Finished Metals and Railroad
Coating



The emissions estimates for these coatings categories were calculated using employment
based emission factors. The emissions were reported under seven SCCs corresponding to
different types of coating: autobody refinishing (2401005000), electrical and electronics
(2401065000), factory finished wood (2401015000), furniture (wood (2401020000) and
metal (2401025000)), large appliance (2401060000), machinery and equipment
(2401055000), marine (2401080000), metal cans (2401040000) and railroad
(2401085000). For the 2002 EI, emissions were calculated using the following approach:

a. Selected county level employment for the appropriate type of coating using
NAICS codes.

b. At the county level, subtracted point source employment from total employment
to determine nonpoint source employment.

c. For the different types of surface coating, calculated the emissions using county
employment and employment based emission factors. The emission factor for
autobody refinishing was based on data gathered from a Wisconsin autobody
refinishing shop.

For the 2005 El, railroad (2401085000) emissions were incorporated under miscellaneous
manufacturing (2401090000). For the remaining 2005 categories, emissions were
estimated using the results from the 2002 U.S. EPA SMB study.

Any benefits due to NR422.095 of the Wisconsin Administrative Code in Kenosha,
Kewaunee, Manitowoc, Milwaukee, Ozaukee, Racine, Sheboygan, Washington and
Waukesha counties regulating auto refinishing were included in the calculations.

3.2.2.1.2. Architectural, Industrial Maintenance,
Miscellaneous Manufacturing and Special Purpose
Coating

The emissions from these categories were reported under the following SCCs
corresponding to different types of coating: architectural (2401001000), industrial
maintenance (2401100000), miscellaneous manufacturing (2401090000) and special
purpose (2401200000) coating.

For the 2002 EI, emissions were calculated using county level population and a
population based emission factor. The per capita emission factor for architectural
coatings was based on national quantities shipped of solvent-based and water-based
architectural coatings shipped and the average VOC contents of solvent-based and water-
based coatings.

For the 2005 EI, emissions were estimated using the results from the 2002 U.S. EPA
SMB study.



Any benefits of the Federal Architectural, Industrial and Maintenance coatings (AIMS)
rule were included in the calculations.

3.2.2.1.3. Traffic Marking Coating

The emissions from this category were reported under the following SCC: 2401008000.
Emissions were calculated using the following approach:

a. Apportioned the traffic marking paint to the county level using miles of lines.

b. Determined VOC content of paint using Material Data Safety Sheets (MSDS).
The calculated VOC content was lower than the mandated VOC content in
NR422.17 of the Wisconsin Administrative Code in Kenosha, Kewaunee,
Manitowoc, Milwaukee, Ozaukee, Racine, Sheboygan, Washington and
Waukesha counties regulating application of traffic marking materials.
Consequently, no additional benefits results from NR422.17.

c. Calculated the emissions using county level paint consumption and a MSDS
based emission factor.

3.2.2.1.4. Motor Vehicle and Paper Coating

The emissions from these categories were reported under the following SCCs:
2401070000 (motor vehicle) and 2401030000 (paper). Emissions were estimated using
the results from the 2002 U.S. EPA SMB study.

3.2.3.2. Solvent Cleaning

For the 2002 El, solvent cleaning was reported under four SCCs corresponding to solvent
cleaning SCCs that had emission factors: vapor and in-line cleaning - electronics and
electrical (2415230000), vapor and in-line cleaning - other (2415245000), cold cleaning -
manufacturing (2415345000) and cold cleaning - automobile repair (2415360000). For
the 2002 El, emissions were calculated using the following approach:

a. At the county level, subtracted point source employment from total employment
to determine nonpoint source employment for the NAICS codes corresponding to
the four solvent cleaning SCCs described above.

b. For the different types of solvent cleaning, calculated the emissions using county
level employment and employment based emission factors.

For the 2005 El, solvent cleaning was reported under one SCC: all industries — cold
cleaning (2415300000). Emissions were estimated using the results from the 2002 U.S.
EPA SMB study.



Any benefits due to NR423.03 of the Wisconsin Administrative Code in Kenosha,
Kewaunee, Manitowoc, Milwaukee, Ozaukee, Racine, Sheboygan, Washington and
Waukesha counties regulating solvent metal cleaning were included in the calculations.

3.2.3.3. Dry Cleaning

Emissions calculated based on dry cleaning solvent supplied and an average VOC content
for dry cleaning solvent were less than the point source dry cleaning emissions.
Consequently, nonpoint dry cleaning emissions were assumed to be insignificant and/or
entirely captured in the point source ELI.

3.2.3.4. Graphic Arts

For the 2002 EI, emissions from graphic arts were reported under one SCC
(2425000000). Emissions were calculated using the following approach:

a. At the county level, subtracted point source employment from total employment
to determine nonpoint source employment.

b. Calculated the emissions from the county level employment using an emission
factor based on the 1996 point source El.

For the 2005 EI, emissions were estimated using the results from the 2002 U.S. EPA
SMB study.

3.2.3.5. Rubber/Plastics Solvents

The emissions from this category were reported under the following SCC: 2430000000.
Emissions were estimated using the results from the 2002 U.S. EPA SMB study.

3.2.3.6. Miscellaneous Industrial

For the 2002 EI, nonpoint emissions from this source category weren’t reported.
Nonpoint miscellaneous emissions were assumed to be insignificant and/or entirely
captured in the point source EI.

For the 2005 ElI, the emissions from this category were reported under the nine following
SCCs: ethanol (2440000165), glycol ethers — all types (2440000235), isopropanol
(2440000250), methanol (2440000260), methyl ethyl ketone (2440000275), methyl
isobutyl ketone (2440000285), propylene glycol (2440000350), special napthas
(2440000370) and solvents-NEC (2440000999). Emissions were estimated using the
results from the 2002 U.S. EPA SMB study.



3.2.3.7. Commercial and Consumer Solvents

For the 2002 EI, emissions from commercial and consumer solvents were reported under
eight SCCs corresponding to different applications: personal care products (2460100000),
household products (2460200000), automotive aftermarket (2460400000), coatings and
related products (2460500000), adhesives and sealants (2460600000), FIFRA-regulated
products (2460800000), and miscellaneous products (2460900000).

Emissions were calculated using county population and population based emission
factors.

For the 2005 EI, emissions from commercial and consumer solvents were reported under
five SCCs corresponding to different applications: personal care products (2460100000),
household products (2460200000), automotive aftermarket (2460400000), adhesives and
sealants (2460600000) and pesticide application (2465800000). Emissions from coatings
and related products (2460500000) were reported under the paint and coating nonpoint
source categories. Emissions from FIFRA-regulated products (2460800000) were
reported under pesticide application (2465800000). Emissions from miscellaneous
products (2460900000) were not significant contributors to VOC emissions relative to the
other source categories. Emissions were estimated using the results from the 2002 U.S.
EPA SMB study with the exception of adhesives and sealants that were calculated using
county population and a population based emission factor.

Any benefits of the Federal National Volatile Organic Compound Emission Standards for
Consumer Products were included in the calculations.

3.2.3.8. Asphalt Paving

Emissions from asphalt paving were reported under two SCCs corresponding to two
types of asphalt: cutback asphalt (2461021000) and emulsified asphalt (2461022000).
Emissions were calculated using the following approach.

a. Gathered results of 2001 Wisconsin asphalt paving survey of contractors and
county highway Departments.

b. Used 1999 county level cutback asphalt consumption for winter, spring and fall
for 2002. Cutback asphalt use between 1999 and 2005 was flatlined due to the
impact of NR422.16 of the Wisconsin Administrative Code regulating the use of
cutback asphalt.

c. Grew 1999 county level emulsified asphalt consumption for spring, summer and
fall using lane miles. Assumed that no emulsified asphalt use was used in the
winter due to temperature constraints.

d. For the different types of asphalt, calculated the emissions using county level
asphalt consumption and emission factors.



3.2.3.9. Agricultural Pesticide Application

Agricultural pesticide application emissions were reported under one SCC (2461850000).
Non-agricultural applications of pesticides were addressed under commercial and
consumer solvents use. Emissions were calculated using the following approach:

a.

Assembled harvested acres of various types of crops: corn, forage, green peas,
oats, potatoes, snap beans, soybeans, sweet corn and wheat. Crops with less than
40,000 acres harvested weren't included. Their emissions were considered
insignificant.

For each crop and pesticide combination, calculated the fraction of the crop to
which a given pesticide was applied and the quantity of active ingredient per mass
of pesticide applied.

For the different types of crops, calculated the emissions using harvested acres,
fraction of the crop to which a given pesticide was applied, quantity of active
ingredient per mass of pesticide applied, a base emission factor and a base
evaporation rate.

For the 2002 EI, an evaporation rate of 90% was used. For the 2005 El, the
default evaporation rate of 90% was updated to 10%. Academic experts at UW-
Madison were asked to review pesticides used in Wisconsin and to estimate the
actual evaporation rate of individual pesticides. A vast majority of the
agricultural pesticides had evaporation rates of 5% or less. None of the pesticides
had evaporation rates exceeding 10%. (This, of course, led to a substantial
decrease in pesticide VOC emissions.)

Summed emissions for all pesticides to the county level.

3.2.4. Petroleum Distribution Losses

The distribution of gasoline results in emissions from a wide variety of sources including
tank trucks, motor vehicles, aircraft, gasoline pumps, underground storage tanks and
portable fuel containers (PFCs).

3.2.4.1. Gasoline Service Stations

Petroleum distribution emissions from gasoline service stations were reported under three
SCCs corresponding to Stage 1 (2501060050), Stage 2 (2501060100) and underground
tank breathing and emptying (2501060201). Stage 1 emissions are basically station
loading losses. Stage 2 emissions are basically vehicle refueling losses. Emissions were
calculated using the following approach:



a. Allocated statewide gasoline usage to the county level using latest available
county level gasoline service station sales.

b. For Stage 1; calculated the emissions using county level gasoline usage, an
uncontrolled emission factor, control efficiencies, rule effectivenesses and rule
penetrations. For the 2002 El, an annual emission factor were used. For the 2005
El, monthly emission factors were used. The emission factor changes that
occurred between 2002 and 2005 are described in Tables 5 and 6.

c. For Stage 2; calculated the emissions using county level gasoline usage,
appropriate seasonal emission factors and appropriate seasonal usage fractions.
The seasonal emission factors were generated using U.S. EPA’s MOBILE6.2
model. MOBILE®G.2 is primarily used for calculating onroad mobile emissions.

d. For underground tank breathing and emptying; calculated the emissions using
county level gasoline usage, an uncontrolled emission factor, control efficiencies,
rule effectivenesses and rule penetrations.

Table 5: 2002 Stage | Annual Emission Factor

Emission Factor Description Emission Factor Units
Submerged underground tank filling 7.3 Ib VOC /1000 gal

Table 6: 2005 Stage | Monthly Emission Factors

Emissions Factors for Kenosha, Milwaukee, Ozaukee, Racine, Washington and Waukesha Counties

(Ib VOC /1000 gal)

JAN | FEB | MAR | APR [ MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
5.0 4.9 3.9 4.2 3.2 3.7 4.1 43| 4.1 5.5 5.2 55

Emissions Factors for Remaining 66 Counties (Ib VOC / 1000 gal)

JAN | FEB [ MAR | APR | MAY | JUN | JUL | AUG | SEP [ OCT | NOV | DEC
5.1 5.0 4.1 4.4 4.2 4.7 5.2 5.5 5.2 5.9 55 5.6

Any benefits due to NR420.04 of the Wisconsin Administrative Code in Brown,
Calumet, Dane, Dodge, Door, Fond du Lac, Jefferson, Kenosha, Kewaunee, Manitowoc,
Milwaukee, Outagamie, Ozaukee, Racine, Rock, Sheboygan, Walworth, Washington,
Waukesha and Winnebago counties regulating Stage 1 emissions were included in the
calculations. Any benefits due to NR420.045 of the Wisconsin Administrative Code for
Kenosha, Kewaunee, Manitowoc, Milwaukee, Ozaukee, Racine, Sheboygan, Washington
and Waukesha counties regulating Stage 2 emissions were included in the calculations.
Any benefits due to NR420.035 of the Wisconsin Administrative Code for Kenosha,
Kewaunee, Manitowoc, Milwaukee, Ozaukee, Racine, Sheboygan, Washington and
Waukesha counties regulating underground tank breathing and emptying emissions were
included in the calculations.



3.2.4.2. Airports

Petroleum distribution emissions from airports were reported under two SCCs
corresponding to Stage 1 (2501080050) and Stage 2 (2501080100). However, emissions
from storage tank breathing losses and fugitive emissions from valves and pumps were
included in the Stage 1 emissions. Emissions were calculated using the following
approach:

a. Allocated statewide aviation gasoline usage to the county level using the number
landing take-off operations (LTOs) of aircraft using aviation gas.

b. Calculated the emissions using county level aviation gasoline usage and emission
factors.

3.2.4.3. Tank Trucks

Petroleum distribution emissions from tank trucks were reported under one SCC
(2505030120). Emissions were calculated using the following approach:

a. Allocated statewide gasoline usage to the county level using 1997 and 2002
county level gasoline service station sales for the 2002 El and the 2005 ElI
respectively.

b. Calculated the emissions using county level gasoline usage, emission factors for
loaded and unloaded trucks and a gasoline transportation adjustment factor. The
gasoline transportation adjustment factor was used to adjust for gasoline
transported once (from bulk terminals outside the area to gasoline service
stations) or twice (distribution to gasoline bulk plants, then subsequent
distribution to gasoline service stations).

3.2.4.4. Portable Fuel Containers (PFCs)

Petroleum distribution emissions from portable fuel containers (PFCs) were reported
under two SCCs corresponding to residential portable gasoline containers (2501011010)
and commercial/industrial portable gasoline containers (2501012010). Emissions from
residential portable gasoline containers were calculated using the following approach:

a. Calculated the number of PFCs per county using average PFCs per household and
number of households per county.

b. Calculated the permeation emissions from metal and plastic PFCs using PFCs per
county, weighted average PFC capacity, fraction of PFCs stored with gasoline,
weighted fraction of PFC capacity used, fraction of PFCs that were stored closed
and emission factors.



C.

e.

Calculated the diurnal emissions from metal and plastic PFCs using PFCs per
county, weighted average PFC capacity, fraction of PFCs stored with gasoline,
weighted fraction of PFC capacity used, fraction of PFCs that were stored closed,
fraction of PFCs that were stored open and emission factors.

Calculated the transport/refill emissions from metal and plastic PFCs using PFCs
per county, fraction of PFCs stored with gasoline, fraction of PFCs that were
stored closed, fraction of PFCs that were stored open, average number of daily
refills and emission factors.

Summed all permeation, diurnal and transport/refill emissions to the county level.

Emissions from commercial/industrial PFCs were calculated using the following
approach:

a.

f.

Calculated the number of PFCs per county using average number of PFCs per
business and number of businesses with PFCs per county. Businesses using PFCs
were selected using NAICS codes.

Used NAICS codes to distinguish between PFCs at lawn and garden equipment
businesses and non-lawn and garden equipment businesses.

Calculated the permeation emissions from metal and plastic PFCs using PFCs per
county, weighted average PFC capacity, fraction of PFCs stored with gasoline,
weighted fraction of PFC capacity used, fraction of PFCs that are stored closed
and emission factors.

Calculated the diurnal emissions from metal and plastic PFCs using PFCs per
county, weighted average PFC capacity, fraction of PFCs stored with gasoline,
weighted fraction of PFC capacity used, fraction of PFCs that were stored closed,
fraction of PFCs that were stored open and emission factors.

Calculated the transport/refill emissions from metal and plastic PFCs using PFCs
per county, fraction of PFCs stored with gasoline, fraction of PFCs that were
stored closed, fraction of PFCs that were stored open, average number of daily
refills for lawn and garden equipment businesses or non-lawn and garden
equipment businesses and emission factors.

Summed all permeation, diurnal and transport/refill emissions to the county level.

For the 2005 EI, emissions were reduced in Dane county to incorporate the benefits of a
2004-2005 PFC exchange program.



3.2.5. Waste Disposal, Treatment and Recovery

The waste disposal, treatment and recovery results in emissions from a wide variety of
sources including on-site incineration, open burning, wastewater treatment, industrial
wastewater treatment facilities (IWTFs), publicly owned treatment works (POTWs) and
hazardous waste treatment, storage and disposal facilities (TSDFs).

3.2.5.1. Commercial/lnstitutional On-site Incineration

Emissions from commercial/institutional on-site incineration were negligible. The
Wisconsin expert on on-site incineration indicated that nonpoint on-site incineration has
essentially been eliminated due to the application of rules in Chapter NR 445 of the
Wisconsin Administrative Code.

3.2.5.2. Open Burning

Open burning was reported under four SCCs corresponding to different combustibles:
residential municipal solid waste (MSW) (2610030000), leaf yard waste (2610000100),
brush yard waste (2610000400) and land clearing debris (2610000500). Emissions from
residential municipal solid waste burning were calculated using the following approach:

a. Assumed that rural population and MSW burned in burn barrels were
proportional.

b. Calculated county level residential MSW generated using average Wisconsin per
capita waste generation factor and rural population.

c. Calculated the emissions using county level residential MSW generated, average
fraction of MSW burned, correction factors to adjust for local burning restrictions
based on the rural population fraction and emission factors.

Emissions from leaf yard waste and brush yard waste burning were calculated using the
following approach:

a. Calculated statewide yard trimmings burned by growing 2000 yard trimmings
burned using rural population.

b. Allocated the yard trimmings burned to the county level using rural population.

c. Calculated the county level emissions using quantity of yard waste; average yard
waste composition fractions from leaves, brush and grass; correction factor based
on fraction of forested acres, average fraction of yard waste burned and emission
factors. Assumed that grass clippings aren’t typically burned.

Emissions from land clearing debris burning were partitioned by the type of construction:
residential, non-residential/commercial and road. Emissions from residential
construction land clearing debris burning were calculated using the following approach:



a.

Calculated the county level acres disturbed for residential construction using
permits issued for single family residences, two-family residences and apartment
buildings; and an average acres cleared per type of structure.

Calculated the county level emissions using acres disturbed, fractions of land
coverage that are hardwood, softwood or grass; fuel loading factors for hardwood,
softwood and grass; average fractions of debris burned; and emission factors.
Assumed 10% of land clearing debris was burned in Kenosha, Kewaunee,
Manitowoc, Milwaukee, Ozaukee, Racine, Sheboygan, Walworth, Washington
and Waukesha counties and 50% of land clearing debris was burned in the
remaining counties.

Emissions from non-residential/commercial construction land clearing debris burning
were calculated using the following approach:

a.

b.

Calculated the acres disturbed for non-residential/commercial construction using
amount spent on non-residential/commercial construction in the U.S. and dollars-
to-acres disturbed conversion factor.

Allocated the acres disturbed to the county level using population.

Calculated the county level emissions using acres disturbed, fractions of land
coverage that are hardwood, softwood or grass; fuel loading factors for hardwood,
softwood and grass; average fractions of debris burned; and emission factors.
Assumed 10% of land clearing debris was burned in Kenosha, Kewaunee,
Manitowoc, Milwaukee, Ozaukee, Racine, Sheboygan, Walworth, Washington
and Waukesha counties and 50% of land clearing debris was burned in the
remaining counties.

Emissions from road construction land clearing debris burning were calculated using the
following approach:

a.

Calculated the acres disturbed for road construction using state capital outlay and
maintenance expenditures on roads, average cost per mile for road reconstruction
and average acres disturbed per mile. This estimate was performed for six road
types: interstate urban, interstate rural, other arterial urban, other arterial rural,
collectors urban and collectors rural.

Allocated the acres disturbed for road construction to the county level using acres
disturbed for residential construction.

Calculated the county level emissions using acres disturbed, fractions of land
coverage that are hardwood, softwood or grass; fuel loading factors for hardwood,
softwood and grass; average fractions of debris burned; and emission factors.
Assumed 10% of land clearing debris was burned in Kenosha, Kewaunee,



Manitowoc, Milwaukee, Ozaukee, Racine, Sheboygan, Walworth, Washington
and Waukesha counties and 50% of land clearing debris was burned in the
remaining counties.

3.2.5.3. Municipal Solid Waste Landfills (MSWLYs)

For the 2002 EI, emissions from municipal solid waste landfills were reported entirely
under point sources.

For the 2005 EI, emissions from municipal solid waste landfills (MSWLs) were reported
under nonpoint and point sources. Nonpoint MSWLs emissions were reported under one
SCC (2620030000). Emissions were calculated using the following approach:

a. Calculated average annual acceptance rate for individual landfills.

b. Calculate emissions based on US U.S. EPA Landfill Air Emissions Estimation
Model.

c. Aggregated emissions at the county level.
3.2.5.4. Industrial Wastewater Treatment Facilities (IWTFs)

Industrial Wastewater Treatment Facilities (IWTFs) emissions were reported under one
SCC (2630010000). Emissions were calculated using the following approach:

a. Calculated the average daily wastewater discharged from industrial sources (i.e.
Standard Industrial Classification (SIC) code = 29XX to 39XX) excluding food
production facilities. Food production facilities shouldn’t have significant
quantities of VOC in their wastewater. Non-contact cooling water and cooling
water flows were excluded.

b. Summed the daily wastewater discharged to the county level.

c. Calculated annual wastewater discharged by multiplying daily wastewater
discharged by 365.

d. Calculated the county level emissions using wastewater discharged and
appropriate Surface Impoundment Modeling System (SIMS) grouping emission
factors. If an exact match wasn’t found between a SIC code and SIMS grouping,
the closest match available was used.

3.2.5.5. Publicly Owned Treatment Works (POTWs)

Publicly Owned Treatment Works (POTWSs) emissions were reported under one SCC
(2630020000). Emissions were calculated using the following approach:



Calculated the wastewater effluent discharged from each POTW.
Summed the wastewater effluent to the county level.

At the county level, subtracted the point source wastewater effluent from the total
wastewater effluent to calculate the nonpoint wastewater effluent.

Calculated the county level emissions using nonpoint wastewater effluent and
emission factors.

3.2.5.6. Hazardous Waste Treatment, Storage and Disposal
Facilities (TSDFs)

Hazardous Waste Treatment, Storage and Disposal facilities (TSDFs) emissions were
reported under one SCC (2640000000). Emissions were calculated using the following
approach:

a.

b.

Calculated the capacities of individual TSDFs.

Summed the capacities of individual TSDFs to the county level.

Calculated the county level emissions using capacities, average spill/loss fraction,
average photochemically reactive volatile organic weight fraction, average
volatilization fraction and average VOC density. The spill/loss fractions and
volatilization fractions differed for storage facilities and treatment facilities.

3.2.6. Miscellaneous Area Source

Miscellaneous area sources include a wide variety of sources. Emission sources range
from agricultural production to animal waste emissions to other types of combustion.
Only one type of miscellaneous area source was included in the EI: structure fires. The
emissions from this category were reported under the following SCC: 2810030000. For
the 2002 El, emissions were calculated using the following approach:

a.

b.

Obtained the statewide reported structure fires.

Adjusted the number of structure fire assuming that only 35% of structure fires
were reported.

Allocated structure fires to the county level using population
Calculated an average fuel loading factor of 1.15 tons of fuel per fire.

Calculated the county level emissions using number of structure fires, fuel loading
factor and emission factors.



For the 2005 EI, emissions were calculated using the following approach:
a. Obtained the number of county level reported structure fires.
b. Calculated an average fuel loading factor of 1.15 tons of fuel per fire.

c. Calculated the county level emissions using number of structure fires, fuel loading
factor and emission factors.

3.2.7. Agricultural Ammonia

Version 3.6 of the Carnegie Mellon University (CMU) Ammonia Model
(nttp://www.cmu.edu/ammonia/) was used to calculate 2002 and 2005 monthly county-level
agricultural ammonia emissions for animals and fertilizers. Updated seasonal profiles
based on scientific research were applied to agricultural animal emissions to more
accurately apportion the emissions throughout the year. The following agricultural
ammonia emission sources were quantified.

Table 7: Agricultural Ammonia Sources

SCC Description
2805022100 dairy deep pit_confinement
2801700001 anhydrous_ammonia
2801700002 aqueous_ammonia
2801700003 nitrogen_solutions
2801700004 urea
2801700005 ammonium_nitrate
2801700006 ammonium_sulfate
2801700007 ammonium_thiosulfate
2801700011 calcium_ammonium_nitrate
2801700012 potassium_nitrate
2801700013 diammonium_phosphate
2801700014 monoammonium_phosphate
2801700015 | liquid_ammonium_polyphosphate
2801700099 Mix (miscellaneous fertilizers)
2801700099 miscellaneous
2805001100 beef drylot_confinement
2805001200 beef drylot_storage
2805001300 beef drylot_landapp
2805002000 beef _composite
2805003100 beef pasture_confinement
2805007100 poultry layers dry confinement
2805007300 poultry layers_dry landapp
2805008100 poultry layers_wet_confinement
2805008200 poultry layers wet storage
2805008300 poultry layers_wet landapp
2805009100 poultry broilers_confinement
2805009200 poultry broilers_storage
2805009300 poultry broilers_landapp
2805010100 poultry turkeys confinement




SCC Description
2805010200 poultry turkeys storage
2805010300 poultry turkeys landapp
2805018000 Dairy_composite
2805019100 dairy_flush_confinement
2805019200 dairy flush_storage
2805019300 dairy flush_landapp
2805021100 dairy_scrape_confinement
2805021200 dairy scrape_storage
2805021300 dairy scrape_landapp
2805022200 dairy deep pit storage
2805022300 dairy deep pit_landapp
2805023100 dairy_drylot_confinement
2805023200 dairy drylot_storage
2805023300 dairy drylot_landapp
2805025000 Swine_composite
2805030000 poultry _composite
2805030007 ducks
2805030008 geese
2805035000 horses
2805039100 swine_lagoon_confinement
2805039200 swine_lagoon_storage
2805039300 swine_lagoon_landapp
2805040000 sheep
2805045000 goats
2805047100 swine_deep_pit_confinement
2805047300 swine_deep_pit_landapp
2805053100 swine_outdoor_confinement

Summer day emissions were calculated by dividing the county-level sum of June, July
and August by 92 days.

3.3. Nonroad Mobile Sources

For calculation, nonroad mobile source emission estimates were partitioned into aircraft,
commercial marine, locomotives and all remaining categories. The remaining categories
included construction equipment, lawn and garden equipment, agricultural equipment,
recreation marine equipment, airport ground support equipment and more.

3.3.1. Aircraft

There are four general types of aircraft: air carrier, air taxi, general aviation and military.
Air carrier (AC) aircraft are operated for hire or compensation and have a seating
capacity of more than 60 seats or a maximum payload capacity of more than 18,000
pounds. Air taxi (AT) aircraft are operated for hire or compensation and have a seating
capacity of 60 seats or less or a maximum payload capacity of 18,000 pounds or less.
General aviation (GA) aircraft are all remaining civil aircraft. Emissions from aircraft
were reported under one SCC (2275000000). Emissions are calculated using the
following approach:



a. Assembled landing and take-off operations (LTO) data. This data was available
by specific aircraft type for AC aircraft only. Some LTO data was grown from
years other than 2002 and 2005.

b. Selected representative aircraft for AT aircraft, GA aircraft and military aircraft.
For military aircraft, representative aircraft were chosen for both fighter and cargo
aircraft.

c. Summed the LTO data to the county level.

d. Entered LTO data into the Federal Aviation Administration’s Emissions and
Dispersion Modeling System (EDMS) using the best matches for aircraft type and
engine type. For the 2002 aircraft inventory EDMS ver.4.12 was used. For 2005,
EDMS ver. 4.5 released on 15 June 2006.

e. Ran EDMS for each county to calculate emissions.
3.3.2. Commercial Marine and Locomotives

Lake Michigan Air Directors Consortium (LADCO) funded studies by ENVIRON
International Corporation that estimated emissions for commercial marine and
locomotives for Illinois, Indiana, Michigan, Ohio and Wisconsin. For detailed
description of methodologies used to estimate emissions, see the Environ report.

3.3.3. Other Nonroad Mobile

The National Mobile Inventory Model (NMIM) developed by U.S. EPA was used to
estimate emissions for all other nonroad mobile categories. NMIM consolidates nonroad
mobile emissions and onroad emissions modeling into a single modeling system. Only
the nonroad emissions modeling portion of NMIM was used in the development of this
El. NMIM uses the U.S. EPA’s NONROAD model to calculate nonroad mobile
emissions. The basic NONROAD algorithm for calculating emissions uses base year
equipment populations, average load factors, available engine powers, activity hours and
emission factors. Before NMIM was run, modifications and additions were made to the
NMIM input data.

a. Revised activity data for construction equipment using updates provided by E.H.
Pechan & Associates, Inc.. Activity data describes typical usage for different
types of nonroad mobile equipment.

b. Revised allocation data for recreational marine equipment using updates provided
by ENVIRON International Corporation. Allocation data is used to spatially
allocate emissions.

c. Added emission factors for diesel tampers/rammers provided by E.H. Pechan &
Associates, Inc.. Diesel tampers/rammers are a type of construction equipment.



d. Revised population data for construction and recreational marine equipment using
updates provided by E.H. Pechan & Associates, Inc. and ENVIRON International
Corporation respectively.

e. Revised growth rates using updates provided by E.H. Pechan & Associates, Inc..
If equipment populations aren’t provided for the modeled year (e.g. 2002), growth
rates and scrappage rates are used to adjust the available equipment populations to
the modeled year.

f. Revised gasoline parameters using updates provided by the states and E.H.
Pechan & Associates, Inc.. Gasoline parameters include Reid Vapor Pressure
(RVP), oxygenate content and sulfur content

3.4. Onroad Mobile Sources

Onroad mobile source emissions are reported for each of Wisconsin’s 72 counties for two
categories: gasoline-powered vehicles and diesel-powered vehicles. The emissions were
calculated by the Lake Michigan Air Directors Consortium (LADCO) for the day July 12,
2002, using the EMS-2003 model. EMS-2003 incorporates the U.S. EPA’s MOBILE6.2
emission factor model and transportation data such as vehicle-miles of travel (VMT) and
average speeds. The MOBILES.2 input files were provided to LADCO by the Wisconsin
Department of Natural Resources. The transportation data were provided to LADCO by
the Wisconsin Department of Transportation and the Southeastern Wisconsin Regional
Planning Commission.

A motor vehicles inspection and maintenance program was modeled for seven Wisconsin
counties (Kenosha, Milwaukee, Ozaukee, Racine, Sheboygan, Washington and
Waukesha).

Reformulated gasoline (RFG) was modeled for six counties (Kenosha, Milwaukee,
Ozaukee, Racine, Washington and Waukesha). The Reid vapor pressure (RVP) of the
RFG was assumed to be 6.92 psi and the RFG was assumed to include ethanol at a
volume of 10.1%. Gasoline sulfur was assumed to be 122 ppm. These fuel parameters
were derived from U.S. EPA fuel survey data.

For the 66 counties of Wisconsin without RFG, the RVP was assumed to be 8.7 psi for
the gasoline without ethanol (91.1% market share) and 9.7 psi for the gasoline with 10%
ethanol (8.9% market share). The assumed RVP for gasoline without ethanol is 0.3 psi
below the national limit of 9 psi. An RVP of 1 psi higher is assumed for the ethanol-
blended gasoline since federal and state laws allow a 1 psi RVP waiver for ethanol
blends. The ethanol market share (8.9%) was derived from gasoline sales reported by the
Wisconsin Department of Administration. Gasoline sulfur was assumed to be 279 ppm
(MOBILES.2 default) for the 66 non-RFG counties.



Local vehicle age distributions and vehicle class distributions were used instead of the
MOBILES.2 default distributions. Also, for the seven counties in the SEWRPC region
(Kenosha, Milwaukee, Ozaukee, Racine, Walworth, Washington and Waukesha), a local
distribution of VMT by hour was used instead of the MOBILE®.2 default distribution.



