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SECTION 1
BACKGROUND AND EMISSION SUMMARY

1.1 INTRODUCTION

1.1.1 Type of Inventory, Pollutants, and Source Categories

This document presents the 2002 periodic Ozone and Carbon Monoxide State Implementation Plan
(SIP) emission inventories for all non-attainment areas within the state of Connecticut. The
inventories address reactive volatile organic compounds (VOC), oxides of nitrogen (NOXx), and
carbon monoxide (CO) emissions from stationary point, stationary area, off-highway mobile, and
highway mobile emission sources. Emissions of VOC from biogenic sources are also quantified.
Ozone SIP precursor emissions (i.e., VOC, NOx, and CO) are presented for a typical high ozone
summer day in units of pounds per day (P/Ds) or tons/day (TPD) and also on an annual basis in units
of tons per year (TPY). CO SIP emissions are presented for a typical winter day in units of pounds
per winter day (P/Dw) or tons/day (TPD) and, on an annual basis, in units of tons per year (TPY).

1.1.2 Geographic Areas

The emission inventories encompass all areas that were designated by EPA as non-attainment for the
new 8-hour ozone standard in the April 30, 2004, Federal Register notice (Vol. 69, FR 23858). In
November 1991, EPA had designated Connecticut as non-attainment for the 1-hour ozone standard.
The 1-hour ozone standard will be phased out as of June 15, 2005, leaving only the 8-hour standard
for ozone. The new 8-hour non-attainment areas will replace the 1-hour non-attainment areas used
in previous periodic inventories. Since EPA’s national emission inventory only tracks emissions at
the county level emissions for the 2002 periodic inventory are provided for each county. County
boundaries are presented in Figure 1.1.2-1. To estimate emissions for non-attainment areas
Fairfield, New Haven and Middlesex county emissions were used to estimate the Connecticut
portion of the NY-NJ-CT Consolidated Statistical Area (CSA) Ozone non-attainment area. The
emissions from the remaining counties were aggregated to estimate the Greater Connecticut Ozone
non-attainment area. The ozone non-attainment status areas are presented in Figure 1.1.2-2.

In November 1991, EPA designated the Hartford Metropolitan Statistical Area (MSA) and the
Connecticut portion of the NY-NJ-CT CSA as CO moderate non-attainment. EPA redesignated the
Hartford MSA CO non-attainment area to attainment in 1996, the New Haven-Meriden-Waterbury
CO non-attainment area to attainment in 1998, and the Connecticut portion of the NY-NJ-CT CSA
CO non-attainment area to attainment in 1999, making the entire state attainment for CO. The
Carbon Monoxide attainment areas are presented in Figure 1.1.2-3.
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Figure 1.1.2-1
Connecticut County Boundaries
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TABLE112-1

2002 CARBON MONOXIDE
STATUS AREAS

DESCRIPTION OF
CO STATUS AREA

DESIGNATION/
CLASSIFICATION

CT. PORTION OF NY-NJ-CT CSA
Fairfield County
All cities and towns except Shelton
Litchfield County
Bridgewater and New Milford only

HARTFORD MSA

Hartford County
All cities and towns except Hartland

Litchfield County
Plymouth only

Middlesex County
Cromwell, Durham, East Hampton,
Haddam, Middlefield, Middletown,
Portland, East Haddam

Tolland County
Andover, Bolton, Ellington, Hebron,
Somers, Tolland, Vernon

NEW HAVEN MSA AREA
Fairfield County
Shelton only
Litchfield County
Bethlehem, Thomaston, Watertown,
Woodbury only
New Haven County

EASTERN ATTAINMENT AREA
Middlesex County
All portions except cities and
towns in Hartford MSA
New London County
Tolland County
All portions except cities and
towns in Hartford MSA
Windham County

NORTHWEST ATTAINMENT AREA

Hartford County
Hartland only

Litchfield County
All portions except cities and
towns in Hartford MSA,
New Haven MSA, and Ct.
Portion of NY-NJ-CT CSA

1-3

Attainment/
Maintenance

Attainment/
Maintenance

Attainment/
Maintenance

Attainment/
Unclassifiable

Attainment/
Unclassifiable



TABLE1.1.2-2

2002 8-HOUR OZONE
STATUS AREAS

DESCRIPTION OF
OZONE STATUS AREA

DESIGNATION/
CLASSIFICATION

CT. PORTION OF NY-NJ-CT AREA
Fairfield County
New Haven County
Middlesex County

GREATER CONNECTICUT AREA
Hartford County
Litchfield County
New London County
Tolland County
Windham County

Nonattainment/
Moderate

Nonattainment/
Moderate



Figure 1.1.2-2
2002 Connecticut Ozone Attainment Status
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Table 1.2.2-3
2002 Connecticut CO Attainment Status
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1.1.3 Agencies/Contacts Responsible for Inventory

The lead agency responsible for the preparation and submittal of the Ozone and CO emission
inventories is the Connecticut Department of Environmental Protection (DEP), Bureau of Air
Management (the Bureau). The Bureau was directly responsible for the collection of source level
activity data, emission factor determination, emission calculations, documentation, and quality
assurance. Other DEP Bureaus and State Agencies contributed information necessary for the
preparation of emission estimates. The DEP Bureaus of Waste Management, Water Management, and
Parks and Forests provided activity level data for the stationary area source inventory. The Connecticut
Department of Transportation (CT DOT) provided Vehicle Miles of Travel (VMT) data, daily and
seasonal adjustment factor data, and documentation of CT DOT's methodology for VMT estimation for
the highway mobile source inventory. The state Department of Motor Vehicles provided vehicle
registry data used to determine the age distribution of the vehicle fleet in Connecticut. The Department
of Revenue Services provided the amount of gasoline sold monthly in Connecticut. The state
Department of Labor (DOL) provided employment data by Standard Industrial Code (SIC) code for
determining source activity levels for the stationary area source and off-highway mobile source
emission inventories.

The stationary point source inventory was updated to represent calendar year 2002 data. The Bureau
utilized its emissions statement program to ascertain fuel use data, process data, and daily and seasonal
operating characteristics in order to update emissions from all facilities with actual emissions greater
than or equal to 10 tons per year. Connecticut requires permits for all sources with potential emissions
greater than or equal to fifteen (15) tons per year.

The contact people for the CT DOT and other major contributors to the inventories are listed in Table
1.1.3 - 1. The data provided by each of these groups, as well as their roles in the development of the
base year inventories, are explained in detail in the appropriate source type documentation section.

1.1.4 Basic Assumptions/Issues

EPA procedures have been followed in developing the emission inventories for the SIP. The
documents, Procedures for the Preparation of Emission Inventories for Carbon Monoxide and
Precursors of Ozone, Volume I: General Guidance for Stationary Sources (EPA-450/4-91-016), known
as the procedures document, Emission Inventory Requirements for Ozone Implementation Plans
(EPA-450/4-91-010) and Emission Inventory Requirements for Carbon Monoxide State
Implementation Plans (EPA-450/4-91-011), known collectively as the Requirements Documents were
used to document emission inventory estimates. The Emission Inventory Improvement Program
Volume 111 Area Sources Preferred and Alternative Methods (EPA-454/R-97-004c) and The Emission
Inventory Improvement Program Volume V Biogenic Sources Preferred and Alternative Methods
(EPA-454/R-97-004¢e) were also used to document emission inventory estimates. The document
Example Documentation Report for 1990 Base Year Ozone and Carbon Monoxide State
Implementation Plan Emission Inventories (EPA-450/4-92-007) was used as guidance for the format of
the SIP Inventory Document.




Unless otherwise noted in the source type documentation sections, Compilation of Air Pollutant
Emissions Factors, Fifth Edition, Volume | (AP-42) emission factors were used to calculate emissions
for the stationary point, stationary area, and off-highway mobile source emission inventories. Emission
factors generated by the MOBILEG6.2 model were used in conjunction with VMT data to generate the
highway mobile source inventory.

All point sources are identified by a Source Classification Code (SCC). Sources having SCCs that
relate to a particular non-reactive organic compound are deleted from the final point source file by
program. All emission factors have been adjusted to exclude methane and ethane and include
formaldehyde. These adjustments were made in accordance with EPA guidance issued in a December
19,1991 memorandum from J. David Mobley, Chief of the Emission Inventory Branch of OAQPS titled
"Correcting VOC Emission Rates for Ethane and Formaldehyde”. The following more commonly
known non-reactive compounds have been excluded from the VOC emission inventories:

Acetone

Methane

Ethane

1,1,1-Trichloroethane (Methyl Chloroform)
Methylene Chloride
Trichlorofluoromethane (CFC 11)
Dichlorodifluoromethane (CFC 12)
Chlorodifluoromethane (CFC 22)
Trifluoromethane (CFC 23)
Trichlorotrifluoroethane (CFC 113)
Dichlorotetrafluoroethane (CFC 114)
Chloropentafluoroethane (CFC 115)
2,2-Dichloro-1,1,1-trifluoroethane (HCFC 123)
2-Chloro-1,1,1,2-tetrafluoroethane (HCFC 124)
Pentafluoroethane (HFC 125)
1,1,2,2-Tetrafluoroethane (HFC 134)
1,1,1,2-Tetrafluoroethane (HFC 134a)
1,1-Dichloro-1-fluoroethane (HCFC 141b)
1-Chloro-1,1-difluoroethane (HCFC 142b)
1,1,1-Trifluoroethane (HFC 143a)
1,1-Difluoroethane (HFC 152a)
Perchloroethylene

A complete listing of non-reactive compounds is identified in the CT Regulations for the Abatement of
Air Pollution Section 22a-174-1 (97) which have also been excluded from the VOC emission inventory.

A Reid Vapor Pressure (RVP) of 6.9 pounds per square inch (psi) was used for all calculations
involving evaporative emissions from the use, sale, or storage of gasoline during the summer months.
This value was determined based upon an analysis of EPA's sampling program for the control of RVP.
A summary of the EPA's sampling program is presented in Tables 1.1.4 -1, 1.1.4-2 and 1.1.4-3. There
were no wintertime RVP data, therefore, like the 1999 periodic inventory a RVP of 13.8 psi was used
for all winter months’ emission estimates.
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TABLE1.13 -1

LIST OF CONTACT PEOPLE FOR THE OZONE AND CO INVENTORIES

AGENCY

RESPONSIBILITY

CONTACT/PHONE NO.

Department of Environmental Protection
Bureau of Air Management

79 Elm Street

Hartford, CT 06106

Department of Transportation
2800 Berlin Turnpike
Newington, CT 06111

Overall Inventory
Planning & Development

Mobile Emissions Data
and Activity Levels

Point Emissions Data
and Activity Levels

Area Emissions Data
and Activity Levels

VMT Generation and
Other Highway Vehicle
Data

William Simpson
(860) 424- 3027

Steve Potter
(860) 424-3027

Andrew Pollak
(860) 424-3027

Christopher Mulcahy
(860) 424-3027

Paul Buckley
(860) 594-2026



Table 1.1.4-1
RVP Averages for Hartford, CT

http://www.epa.gov/otaq/regs/fuels/rfa/properf/hart-ct.htm

Years & Standards: Phase | Phase Il

Summer Simple Model Complex Complex
Data 1995 1996 1997 1998 | 1999 | 2000 | 2001 | 2002 | 2003
Number of surveys 8 5 5 6 7 6 7 6 6
Average of rvp (psi) 7.88 7.85 7.90 7.91 7.93 6.88 6.77 6.88 6.83

Table 1.1.4-2
RVP Averages for CT - remainder
http://www.epa.gov/otaqg/regs/fuels/rfg/properf/ct-remain.htm

Years & Standards: Phase | Phase Il

Summer Simple Model Complex Complex
Data 1995 1996 1997 1998 | 1999 | 2000 | 2001 | 2002 | 2003
Number of surveys 3 2 2 2
Average of rvp (psi) 7.90 7.88 6.91 6.77

Table 1.1.4-3
RVP Averages for CT portion of the NY-NJ-CT CSA
http://www.epa.qov/otaq/regs/fuels/rfg/properf/ny-nj-ct.htm

Years & Standards: Phase | Phase Il

Summer Simple Model Complex Complex
Data 1995 1996 1997 1998 | 1999 | 2000 | 2001 | 2002 | 2003
Number of surveys 8 6 5 7 7 8 7 7 7
Average of rvp (psi) 7.91 7.93 7.94 7.98 7.96 6.80 6.78 6.83 6.82

The statewide average summertime RVP for 2002 is as follows:

(6x6.88+2x6.91+7x6.83) /(6 +2+7) = 6.86 psi



http://www.epa.gov/otaq/regs/fuels/rfg/properf/hart-ct.htm
http://www.epa.gov/otaq/regs/fuels/rfg/properf/ct-remain.htm
http://www.epa.gov/otaq/regs/fuels/rfg/properf/ny-nj-ct.htm

1.2 TYPICAL DAY TEMPERATURE DETERMINATION

1.2.1 Ozone

EPA guidance specifies the methodology to determine the ambient temperature for the typical high
ozone summer day in each non-attainment area. The time periods for the temperature determination
were the consecutive three-month periods with the highest frequency of National Ambient Air
Quality Standard (NAAQS) exceedance days (June - August) from 2000 through 2002. The ten
highest 8-hour ozone concentrations that occurred in the State on unique dates were identified from
the Aerometric Information Retrieval System (AIRS) AMP440/Maximum Values Report. Table
1.2.1-1 lists the ten highest 8-hour ozone concentrations on unique days in descending order for
Connecticut. The 8-hour ozone values for the entire state were reviewed. Since the 10" and 11"
highest ozone days had the same 8-hour ozone concentration, 11 days were used instead of 10.

TABLE 1.2.1-1
STATE OF CONNECTICUT
TEN HIGHEST OZONE CONCENTRATIONS ON UNIQUE DAYS

2000 - 2002
8-Hour Ozone
Date Site Concentration (ppm)
7/2/2002 Madison 0.134
8/7/2001 Madison & Westport 0.133
8/9/2001 Madison 0.126
7/18/2002 Madison 0.126
8/13/2002 East Hartford 0.126
6/10/2000 Groton & Stratford 0.124
6/20/2001 Stafford 0.122
8/14/2002 Danbury 0.120
6/19/2001 Stafford 0.118
7/25/2001 Westport 0.114
8/12/2002 Westport 0.114

Note that 7/9/2002 was a high 8-Hour ozone concentration day, but 7/9/2002 was excluded from
design consideration due to the impact of Canadian Wildfires.

The maximum and minimum temperatures, which occurred on the days listed in Table 1.2.1-1, are
presented in Table 1.2.1-2. The temperatures for the Greater Connecticut Moderate Non-attainment
Area were determined from National Weather Service Local Climatological Data Monthly Summary
reports from Bradley International Airport, Windsor Locks Connecticut. The temperatures for the
CT portion of NY-NJ-CT CSA were determined from National Virtual Data System Unedited Local
Climatological Data from Danbury Municipal Airport, Danbury Connecticut.




TABLE 1.2.1-2
GREATER CONNECTICUT AND CT. PORTION OF NY-NJ-CT CSA
HIGH AND LOW DAILY TEMPERATURES FOR THE
TEN HIGHEST OZONE CONCENTRATIONS ON UNIQUE DAYS

2000 - 2002

GREATER CT. PORTION OF
CONNECTICUT NY-NJ-CT CSA

Bradley Airport Danbury Airport

Max Temp  MinTemp  Max Temp Min Temp

Date (°F) (°F) (°F) (°F)
6/10/2000 92 63 88 58
6/19/2001 88 59 85 57
6/20/2001 91 64 86 67
7/25/2001 98 75 93 75
8/7/2001 98 73 96 72
8/9/2001 102 71 99 68
7/2/2002 97 70 91 72
7/18/2002 94 69 91 67
8/12/2002 94 67 92 62
8/13/2002 98 66 94 66
8/14/2002 99 68 93 67
Avg. 95.5 67.7 91.6 66.5

The calculated average maximum and average minimum temperatures for the eleven dates are 95.5°F and
67.7°F, respectively for the Greater Connecticut Moderate Non-attainment area. The calculated average
maximum and average minimum temperatures for the eleven dates are 91.6°F and 66.5°F, respectively for
the CT. portion of NY-NJ-CT CSA. The ambient ozone summer day temperature is calculated according to
the formula:

Amb Temp =((2/3)x(avg max temp — avg min temp))+ avg min temp

Amb Temp =((2/3)x(95.5° F — 67.7°F))+67.7F = 86.2°F

Thus, the typical high ozone summer day temperature, which will be used for calculations throughout

AmbTemp =((2/3)x(91.6°F —66.5°F))+66.5°F =83.2°F

this document is 86°F for the Greater Connecticut Moderate Non-attainment Area and 83°F for the
CT portion of the NY-NJ-CT CSA.



1.2.2 Carbon Monoxide

EPA guidance specifies the methodology to determine the ambient temperature for the typical Carbon
Monoxide (CO) winter day. The time periods for the temperature determination were the consecutive
three-month periods with the highest frequency of NAAQS exceedance days (December - February)
from 1987 through 1990. The ten highest CO concentrations that occurred in the State on unique
dates were identified from the AIRS AMP440/Maximum Values Report. The maximum and
minimum temperatures which occurred on those days were determined from National Weather
Service Local Climatological Data Monthly Summary reports from Bradley International Airport,
Windsor Locks, Connecticut. Table 1.2.2-1 lists the ten highest CO concentrations on unique days in
descending order for the Greater Connecticut Moderate Non-attainment Area.

TABLE 1.2.2-1

GREATER CONNECTICUT MODERATE NON-ATTAINMENT AREA
TEN HIGHEST CARBON MONOXIDE CONCENTRATIONS ON UNIQUE DAYS

1987 - 1990
CO Conc Max Temp Min Temp
Date Site (ppm) (°F) (°F)
01/18/88  Hartford 13.1 45 33
01/12/88  Hartford 10.2 31 0
01/11/88 Hartford 10.1 27 -14
12/06/89  Hartford 9.6 42 16
12/31/87  Hartford 9.3 35 0
02/07/90  Hartford 9.3 50 29
02/02/88  Stamford 8.6 52 31
01/24/90 Hartford 8.6 47 30
01/16/90 New Haven 7.2 52 28
01/17/90  New Haven 7.1 58 30
Avg. 43.9 18.3

The calculated average maximum and average minimum temperatures for the ten dates are 43.9°F
and 18.3°F, respectively. The ambient CO winter day temperature is calculated according to the
formula:

Amb Temp =((2/3)x(avg max temp — avg min temp))+ avg min temp

Amb Temp = ((2/3)x(43.9°F — 18.3°F))+18.3°F=35.4°F

Thus, the typical high CO winter day temperature which will be used for calculations throughout this
document is 35°F for the Greater Connecticut CSA.
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For the CT portion of the NY-NJ-CT CSA, New York Department of Environmental Conservation
(NYDEC) staff were contacted for their average winter temperatures. We were unable to obtain a
listing of the 10 highest CO concentration days from 1988 through 1990, however NYDEC stated
that the design value for ambient CO winter temperature they were using for the NY-NJ-CT CSA
was 45°F. For the MOBILES.2 analyses, the typical winter minimum and maximum temperatures
were determined to be 33°F and 49°F which results in a MOBILESG.2 calculated ambient temperature
of 45°F.



1.3 EMISSIONS SUMMARY

This section presents emissions summaries for all Ozone and CO non-attainment areas within the
state of Connecticut. County level emissions data for all pollutants are also presented.

Ozone precursor emissions for a typical summer day and for the year 2002 from Connecticut's
moderate non-attainment area, known as the Connecticut portion of the NY-NJ-CT CSA are as
follows:

CO emissions = 1,292.76 tons per day CO emissions = 410,018.53 tons per year
VOC emissions = 318.93 tons per day VOC emissions = 92,522.53 tons per year
NOx emissions = 197.51 tons per day NOx emissions = 60,876.94 tons per year

Ozone precursor emissions for a typical summer day and for the year 2002 from Connecticut's
moderate non-attainment area, known as the Greater Connecticut area are as follows:

CO emissions = 1,119.24 tons per day CO emissions= 373,562.92 tons per year
VOC emissions = 425.28 tons per day VOC emissions = 106,872.08 tons per year
NOx emissions =  149.23 tons per day NOyemissions= 49,932.11 tons per year

Figures 1.3-1 and 1.3-2 graphically illustrate the relative magnitude of these emissions. Countywide
0zone precursor emissions are presented in Table 1.3 - 1.

Ozone precursor emissions are presented by source category for each non-attainment area in Tables
1.3-2and 1.3 - 3. Figures 1.3-1 and 1.3-2 are bar charts showing typical summer day and annual
emissions by non-attainment area. Figures 1.3-3,1.3-4,and 1.3 - 5 show the relative contributions
by source category.

CO emissions for a typical winter day from Connecticut's counties, are as follows:

Fairfield County CO emissions = 639.84 tons per day
Hartford County CO emissions = 700.62 tons per day
Litchfield County CO emissions = 189.47 tons per day
Middlesex County ~ CO emissions = 173.59 tons per day
New Haven County CO emissions = 618.31 tons per day
New London County CO emissions = 289.11 tons per day
Tolland County CO emissions = 149.39 tons per day
Windham County CO emissions = 116.40 tons per day

CO emissions are presented by source category for each county in Table 1.3 - 4.

Tables 1.3 -6, 1.3 -7, and 1.3 - 8 present CO, VOC, and NOx daily emissions by point and area
source categories for the counties, status areas and statewide.



Table 1.3-1
2002 Ozone Precursor Emissions By County
In Tons Per Year

Emissions
(Tons/Year)
County (6{0) VOC NOX
Fairfield 199,551.02 38,148.67 29,153.53
Hartford 187,886.86 35,539.14 26,184.28
Litchfield 49,371.55 21,691.43 4,296.21
Middlesex 46,718.06 14,755.99 6,955.55
New Haven 163,749.44 39,617.80 24,767.86
New London 72,320.53 23,468.07 11,552.22
Tolland 35,492.45 12,405.54 4,384.53
Windham 28,538.81 13,769.98 3,515.88
State Total 783,628.73 199,396.60 110,810.06
2002 Ozone Precursor Emissions By County
In Tons Per Day
Typical Summer Day Emissions
(Tons/Day)
County Co VOC NOX
Fairfield 654.36 129.74 90.05
Hartford 601.91 128.87 77.09
Litchfield 138.52 92.07 12.39
Middlesex 138.91 58.69 29.94
New Haven 499.49 130.50 77.52
New London 202.43 86.21 36.19
Tolland 97.85 52.71 13.03
Windham 78.53 65.42 10.53
State Total 2,412.00 744.21 346.74



Table 1.3-2
2002 Ozone Precursor Emissions By Source Type In The CT Portion
Of The CT-NY-NJ CSA (Fairfield, New Haven, Middlesex Counties)

Emissions
(Tons/Year)
Source (6{0) VOC NOX
Stationary point sources 1,535.20 3,857.98 7,729.33
Stationary area sources 25,807.33 36,911.75 6,434.96
Off-Highway mobile 162,800.99 17,885.30 12,863.66
Highway mobile sources 217,441.31 15,751.30 33,699.68
Biogenic sources 2,433.70 18,116.20 149.30
Total 410,018.53 92,522.53 60,876.94
2002 Daily Emissions CT Portion of The CT-NY-NJ CSA
(Fairfield, New Haven, Middlesex Counties)
Typical Summer Day Emissions
(Tons/Day)
Source (6{0) VOC NOX
Stationary point sources 10.78 11.29 37.75
Stationary area sources 7.07 77.07 7.15
Off-Highway mobile 610.95 57.67 51.64
Highway mobile sources 648.97 47.28 100.31
Biogenic sources 14.98 125.63 0.66
Total 1,292.76 318.93 197.51



Table 1.3-3
2002 Ozone Precursor Emissions By Source Type In The Greater Connecticut Area
(Hartford, Litchfield, New London, Tolland & Windham Counties)

Emissions
(Tons/Year)
Source (6{0) VOC NOX
Stationary point sources 2,507.63 1,021.14 5,191.90
Stationary area sources 40,251.93 41,692.28 5,856.72
Off-Highway mobile 117,442.25 11,134.78 8,280.36
Highway mobile sources 208,929.41 15,159.78 30,327.92
Biogenic sources 4,431.70 37,864.10 275.20
Total 373,562.92 106,872.08 49,932.11

2002 Daily Emissions Greater CT
(Hartford, Litchfield, New London, Tolland & Windham Counties)

Typical Summer Day Emissions

(Tons/Day)
Source Cco VOC NOX
Stationary point sources 8.91 4.55 19.05
Stationary area sources 9.44 69.09 6.35
Off-Highway mobile 446.51 37.21 31.90
Highway mobile sources 626.44 45.83 90.68
Biogenic sources 27.94 268.60 1.25
Total 1,119.24 425.28 149.23



Figure 1.3-1
CT Portion of the NY-NJ-CT CSA
(Fairfield, Middlesex & New Haven Counties)
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Figure 1.3-2
CT Portion of the NY-NJ-CT CSA
(Fairfield, Middlesex & New Haven Counties)
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Figure 1.3-3
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Fgure 1.34
2002 Ozone Non-Attainment
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Figue 135
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TABLE 13-4

2002 DAILY WINTER CO EMISSIONS BY COUNTY
IN TONS PER DAY

Emissions (Tons/Day)

Source Fairfield Hartford Litchfield Middlesex
Stationary Point Source 1.64 3.04 0.22 1.72
Stationary Area Source 51.48 57.27 58.56 33.64
Off-Highway Mobile Source 140.58 110.00 27.91 20.56
Highway Mobile Source 446.14 530.31 102.78 117.67
Total 639.84 700.62 189.47 173.59

2002 DAILY WINTER CO EMISSIONS BY COUNTY
IN TONS PER DAY
Emissions (Tons/Day)

Source New Haven New London Tolland Windham
Stationary Point Source 2.00 2.79 0.15 1.12
Stationary Area Source 67.54 54.30 33.30 30.89
Off-Highway Mobile Source 88.68 23.94 8.95 9.79
Highway Mobile Source 460.09 208.08 106.99 74.60
Total 618.31 289.11 149.39 116.4
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Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Fairfield County

VvVOC NOx CcO Winter CO
Point Area Point Area Point Area Point Area

STORAGE, TRANSPORTATION AND
MARKETING OF VOC

Gasoline and Crude Oil Storage

All (except floating roof) 3.35

Floating Roof 264.33
Volatile Organic Liquid Storage
VOL Transfer
Barge and Tanker Cleaning
Bulk Gasoline Terminals 1,256.19
Gasoline Bulk Plants
Tank Truck Unloading 533.10
Vehicle Fueling 1,647.54
Underground Tank Breathing 552.77
Aircraft Refueling 37.95
Gasoline Trucks in Transit 75.80
Leaking Underground Storage Tanks 98.00
Spills 99.88

INDUSTRIAL PROCESSES

Organic Chemical Manufacture 667.16 2.70 0.57 0.58
SOCMI
Fugitive
SOC Storage Tanks 91.55
Inorganic Chemical Manufacture
Fermentation Processes 0.51
Pharmaceutical Manufacture
Plastic Products Manufacture 1,108.32 4.10 0.86 0.91
Rubber Tire Manufacture
SBR Rubber Manufacture
Textile Polymers and Resin Mfg
Synthetic Fiber Manufacture
Iron and Steel Manufacture 0.08 1.40 0.29 0.29
Other 0.34

INDUSTRIAL SURFACE COATING 696.93 4,420.04 5.30 111 0.57
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Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Fairfield County

VvVOC NOx CcO Winter CO
Point Area Point Area Point Area Point Area
NON-INDUSTRIAL SURFACE COATING
Acrchitectural Coatings 10,658.40
Auto Refinishing 1,114.50
Traffic Markings 411.20
OTHER SOLVENT USE
Degreasing 63.56 15,667.71
Dry Cleaning
Petroleum 59.62
Graphic Arts 4,481.01
Adhesives
Cutback Asphalt Paving 460.40
Emulsified Asphalt Paving 572.14
Solvent Extraction Processes 4.00
Consumer/Commercial Solvent Use 20,601.98
Other 283.47
WASTE DISPOSAL
Municipal Waste
Combustion 223.61 8,124.84 425.98 416.66
Landfills 269.59
TSDFs 508.92
POTWs 1,906.44

ITWs
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OTHER STATIONARY SOURCES

Fuel Combustion
Utility
Industrial
Commercial
Residential
Wood Stoves
Forest Fires
Structural Fires
Open Burning
Slash Burning
Agricultural Burning
Orchard Heaters
Pesticide Applications
Asphalt Roofing

Internal Combustion Engines

COMMERCIAL PROCESSES

Bakeries
Breweries

Stationary Source

Total:

Point

280.39
53.20
8.39

156.98

664.26

5,734.54

VvVOC
Area

58.20
129.79
110.92
1,613.18
0.00
135.60

18.68

3,145.57

456.00
0.51

69,937.46

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Fairfield County

Point

13,126.31
1,249.26
205.07

2,485.37

52.40

25,256.75

NOx
Area

1,409.62
3,011.04
2,404.24
31.62
0.00
17.26
0.91

6,874.69

CcO
Point

1,860.57
594.36
94.49

616.48

11.32

3,606.04

Area

284.34
639.88
758.01
2,487.00
0.00
739.65
227.81

5,136.69

Winter CO
Point Area

1,799.24

251.24 284.34

197.09 1,811.88

5,544.53

94,450.00

0.00

641.34

227.81
607.11
11.77

3,285.45 102,959.90
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Table 1.3-6

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Fairfield County

MOBILE SOURCES

Highway Vehicles

Light Duty Gasoline Vehicle
Light Duty Gasoline Truck 1
Light Duty Gasoline Truck 2
Heavy Duty Gasoline Vehicle
Light Duty Diesel Vehicle
Light Duty Diesel Truck
Heavy Duty Diesel Vehicle
Motorcycles

Non-Highway Vehicles

Airport Equipment
Commercial Equipment
Construction Equipment
Farm Equipment
Industrial Equipment
Lawn & Garden
Logging Equipment
Recreational Equipment
Recreational Vessels
Rail

Aircraft

Commercial Vessels

Mobile Source Total:

BIOGENICS

Fairfield Total:

VOC
Point Area

23,740.29
12,783.90
5,879.05
1,201.15
17.95
48.84
1,160.57
438.52

4,053.42
5,465.37
7.66
2,576.84
28,202.31

688.40
17,060.54
126.74
361.10
100.19

103,912.83
79,899.82

5,734.54 253,750.11

NOx
Point Area

24,138.88
16,616.34
6,837.32
4,501.50
43.05
121.74
39,835.49
105.31

3,296.86
30,680.29
54.95
10,619.84
5,337.38

29.79
1,873.96
2,732.17

188.03
542.01

147,554.89
420.59

25,256.75 154,850.17

CcO
Point Area

291,581.66
201,253.33
83,005.71
16,660.75
47.66
90.20
6,345.70
1,808.89

105,677.68
43,628.23
61.50
41,425.35
449,153.22

3,532.66
39,228.64
455.42
5,762.37
220.04

1,289,938.98
10,039.56

3,606.04 1,305,115.23

Winter CO
Point Area

433,634.24
316,766.61
118,709.85
15,629.55
43.66
82.24
5,816.32
1,604.67

100,959.76
16,926.04
9.14
41,577.82
114,812.19

997.25
1,453.03
450.34
3,756.15
220.04

1,173,448.90
0.00

3,285.45 1,276,408.79
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STORAGE, TRANSPORTATION AND
MARKETING OF VOC

Gasoline and Crude Oil Storage
All (except floating roof)
Floating Roof

Volatile Organic Liquid Storage

VOL Transfer

Barge and Tanker Cleaning

Bulk Gasoline Terminals

Gasoline Bulk Plants

Tank Truck Unloading

Vehicle Fueling

Underground Tank Breathing

Aircraft Refueling

Gasoline Trucks in Transit

Leaking Underground Storage Tanks

Spills

INDUSTRIAL PROCESSES

Organic Chemical Manufacture
SOCMI

Fugitive

SOC Storage Tanks
Inorganic Chemical Manufacture
Fermentation Processes
Pharmaceutical Manufacture
Plastic Products Manufacture
Rubber Tire Manufacture
SBR Rubber Manufacture
Textile Polymers and Resin Mfg
Synthetic Fiber Manufacture
Iron and Steel Manufacture
Other

INDUSTRIAL SURFACE COATING

Point

131.48

791.74

36.16

0.06

952.31

VvOC

Area

596.71
1,914.30
618.73
191.06
78.52
113.08
339.51

350.49

1.29

6,063.15

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Hartford County

Point

14.74

4.30

NOx

Area

Point

37.29

0.90

CcO

Area

Winter CO
Point

40.16

0.89

Area
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Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Hartford County

VOC NOXx CcO
Point Area Point Area Point
NON-INDUSTRIAL SURFACE COATING
Acrchitectural Coatings 10,315.06
Auto Refinishing 1,078.59
Traffic Markings 397.95
OTHER SOLVENT USE
Degreasing 0.52 20,972.17
Dry Cleaning
Petroleum 49,94
Graphic Arts 86.18 4,250.48 21.94 8.18
Adhesives 39.60
Cutback Asphalt Paving 109.64
Emulsified Asphalt Paving 574.70
Solvent Extraction Processes
Consumer/Commercial Solvent Use 13,620.89
Other 2.00
WASTE DISPOSAL
Municipal Waste
Combustion 353.74 7,114.02 3,250.02
Landfills 1,069.36
TSDFs 319.23
POTWs 2,298.10

ITWs

Area

Winter CO
Point

35.03

2,911.58

Area
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OTHER STATIONARY SOURCES

Fuel Combustion
Utility
Industrial
Commercial
Residential
Wood Stoves
Forest Fires
Structural Fires
Open Burning
Slash Burning
Agricultural Burning
Orchard Heaters
Pesticide Applications
Asphalt Roofing

Internal Combustion Engines

COMMERCIAL PROCESSES

Bakeries
Breweries

Stationary Source

Total:

Point

47.78
8.40

1,134.16

3,584.14

VvVOC
Area

63.52
154.02
121.34
1,501.56
6.43
116.72

26.54

2,354.42

1,084.17
1.29

70,752.96

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Hartford County

Point

1,642.53
90.00

6,546.12

15,433.67

NOx
Area

1,538.47
3,573.24
2,550.27
32.97
2.93
14.86
1.29

7,714.02

CcO
Point

699.24
35.44

4,089.88

8,120.95

Area

310.33
759.36
831.10
2,506.20
136.72
636.66
323.77

5,504.15

Winter CO

Point Area
756.43 310.33
120.57 2,150.18
5,982.71
105,452.00
61.73
266.84
323.77

2,207.79

6,072.45 114,547.56
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Table 1.3-6

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Hartford County

MOBILE SOURCES

Highway Vehicles

Light Duty Gasoline Vehicle
Light Duty Gasoline Truck 1
Light Duty Gasoline Truck 2
Heavy Duty Gasoline Vehicle
Light Duty Diesel Vehicle
Light Duty Diesel Truck
Heavy Duty Diesel Vehicle
Motorcycles

Non-Highway Vehicles

Airport Equipment
Commercial Equipment
Construction Equipment
Farm Equipment
Industrial Equipment
Lawn & Garden
Logging Equipment
Recreational Equipment
Recreational Vessels
Rail

Aircraft

Commercial Vessels

Mobile Source Total:

BIOGENICS

Hartford Total:

VOC
Point Area

24,798.08
13,292.75
6,119.92
1,226.18
18.12
49.04
1,134.23
463.56

19.42
3,294.22
2,090.67

68.87
2,313.32

23,055.68

169.00
1,473.31
80.66
1,416.14
25.47

81,108.64
102,294.97

3,584.14 254,156.57

NOx
Point Area

24,993.23
17,197.82
7,057.97
4,649.82
45.74
129.41
41,931.96
108.62

176.00
2,625.45
11,716.25
493.13
9,539.25
4,212.68

61.37
120.63
1,620.58
3,691.21
142.63

130,513.75
511.58

15,433.67 138,739.36

CcO
Point Area

313,926.63
214,769.30
88,600.68
17,699.08
48.31
91.03
6,333.58
1,937.41

200.15
85,633.63
16,764.85

555.05
37,132.45

369,336.45

11,309.44
3,017.58
344.78
11,005.00
50.94

1,178,756.35
11,430.77

8,120.95 1,195,691.26

Winter CO
Point Area

519,041.18
377,681.45
139,728.79
16,480.64
4437
83.20
5,816.10
1,742.42

194.72
79,772.27
6,414.84
81.48
37,017.54
86,504.66

3,062.54
111.72
336.38

6,462.53

50.94

1,280,627.78
0.00

6,072.45 1,395,175.34
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STORAGE, TRANSPORTATION AND
MARKETING OF VOC

Gasoline and Crude Oil Storage
All (except floating roof)
Floating Roof

Volatile Organic Liquid Storage

VOL Transfer

Barge and Tanker Cleaning

Bulk Gasoline Terminals

Gasoline Bulk Plants

Tank Truck Unloading

Vehicle Fueling

Underground Tank Breathing

Aircraft Refueling

Gasoline Trucks in Transit

Leaking Underground Storage Tanks

Spills

INDUSTRIAL PROCESSES

Organic Chemical Manufacture
SOCMI

Fugitive

SOC Storage Tanks
Inorganic Chemical Manufacture
Fermentation Processes
Pharmaceutical Manufacture
Plastic Products Manufacture
Rubber Tire Manufacture
SBR Rubber Manufacture
Textile Polymers and Resin Mfg
Synthetic Fiber Manufacture
Iron and Steel Manufacture
Other

INDUSTRIAL SURFACE COATING

Point

192.18

887.99

VvOC

Area

213.75
685.72
221.63
0.03
15.58
22.62
58.31

14.22

0.25

847.03

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Litchfield County

Point

154.50

30.44

NOx

Area

Point

39.59

6.39

CcO

Area

Winter CO
Point

40.26

7.38

Area
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NON-INDUSTRIAL SURFACE COATING

Acrchitectural Coatings
Auto Refinishing
Traffic Markings

OTHER SOLVENT USE

Degreasing
Dry Cleaning
Petroleum
Graphic Arts
Adhesives
Cutback Asphalt Paving
Emulsified Asphalt Paving
Solvent Extraction Processes
Consumer/Commercial Solvent Use
Other

WASTE DISPOSAL

Municipal Waste
Combustion
Landfills

TSDFs

POTWs

ITWs

Point

120.67

0.20

49.47

VvOC

Area

2,218.20
231.95
85.58

3,790.32

8.94
932.58

2,209.49
1,253.23

2,550.41

489.02
56.43
75.46

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Litchfield County

Point

14.95

NOx

Area

Point

34.32

CcO

Area

Winter CO
Point

99.01

Area
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OTHER STATIONARY SOURCES

Fuel Combustion
Utility
Industrial
Commercial
Residential
Wood Stoves
Forest Fires
Structural Fires
Open Burning
Slash Burning
Agricultural Burning
Orchard Heaters
Pesticide Applications
Asphalt Roofing

Internal Combustion Engines

COMMERCIAL PROCESSES

Bakeries
Breweries

Stationary Source

Total:

Point

6.59

11.44

1,268.53

VvOC

Area

12.54
18.49
21.68
2,435.60
2.92
20.60
8.18

604.26

233.14
0.25

19,338.40

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Litchfield County

Point

155.23

145.93

501.04

NOx

Area

303.61
428.97
515.10
51.75
1.33
2.62
0.40

1,303.79

Point

92.63

140.27

313.19

CcO

Area

61.24
91.16
143.92
4,071.40
62.09
112.35
99.73

4,641.91

Winter CO

Point Area
144.16 61.24
258.13
1,187.75
115,364.00
22.71
131.08
99.73

149.04

439.84 117,124.65
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Table 1.3-6

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Litchfield County

MOBILE SOURCES

Highway Vehicles

Light Duty Gasoline Vehicle
Light Duty Gasoline Truck 1
Light Duty Gasoline Truck 2
Heavy Duty Gasoline Vehicle
Light Duty Diesel Vehicle
Light Duty Diesel Truck
Heavy Duty Diesel Vehicle
Motorcycles

Non-Highway Vehicles

Airport Equipment
Commercial Equipment
Construction Equipment
Farm Equipment
Industrial Equipment
Lawn & Garden
Logging Equipment
Recreational Equipment
Recreational Vessels
Rail

Aircraft

Commercial Vessels

Mobile Source Total:

BIOGENICS

Litchfield Total:

VOC
Point Area

5,225.98
2,807.02
1,291.88
183.44
3.87
10.55
169.72
129.23

572.56
389.08
89.86
555.94
5,453.41
5.03
3,633.74
2,379.97
13.98
14.56

22,929.83
140,606.97

1,268.53 182,875.20

NOx
Point

501.04

Area

5,038.38
3,451.33
1,422.03
591.27
8.54
24.09
4,624.78
30.44

456.32
2,180.43
643.43
2,285.59
981.23
8.24
122.37
194.86
281.10
2.56

22,346.99
622.48

24,273.26

CcO
Point Area

60,230.35
41,757.47
17,436.83
2,356.62
10.10
19.06
891.58
508.83

14,883.82
3,120.00
724.22
8,945.13
87,557.19
30.29
12,820.64
4,874.56
68.07
441.83

256,676.58
15,417.58

313.19 276,736.07

Winter CO
Point Area

101,170.09
73,669.41
27,287.00

2,156.67
9.04
16.97
804.28
449.52

13,865.07
1,193.82
106.32
8,917.35
19,931.64
29.20
11,376.24
180.47
66.23
160.73

261,390.04
0.00

439.84 378,514.69
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Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Middlesex County

voC NOXx CO Winter CO
Point Area Point Area Point Area Point Area

STORAGE, TRANSPORTATION AND
MARKETING OF VOC
Gasoline and Crude Oil Storage

All (except floating roof)

Floating Roof
Volatile Organic Liquid Storage
VOL Transfer
Barge and Tanker Cleaning
Bulk Gasoline Terminals
Gasoline Bulk Plants
Tank Truck Unloading 165.40
Vehicle Fueling 511.17
Underground Tank Breathing 171.50
Aircraft Refueling 0.79
Gasoline Trucks in Transit 17.70
Leaking Underground Storage Tanks 22.62
Spills 25.92
INDUSTRIAL PROCESSES
Organic Chemical Manufacture
SOCMI

Fugitive

SOC Storage Tanks 2211
Inorganic Chemical Manufacture
Fermentation Processes 0.00

Pharmaceutical Manufacture
Plastic Products Manufacture
Rubber Tire Manufacture

SBR Rubber Manufacture
Textile Polymers and Resin Mfg
Synthetic Fiber Manufacture
Iron and Steel Manufacture
Other

INDUSTRIAL SURFACE COATING 852.62 839.99



Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Middlesex County

8E-1T

VvVOC NOx CcO Winter CO
Point Area Point Area Point Area Point Area

NON-INDUSTRIAL SURFACE COATING
Acrchitectural Coatings 1,899.04
Auto Refinishing 198.57
Traffic Markings 73.26
OTHER SOLVENT USE
Degreasing 3,444.87
Dry Cleaning

Petroleum 7.45
Graphic Arts 798.40 5.82
Adhesives
Cutback Asphalt Paving 0.00
Emulsified Asphalt Paving 570.80
Solvent Extraction Processes
Consumer/Commercial Solvent Use 3,091.63
Other 29.40
WASTE DISPOSAL
Municipal Waste

Combustion

Landfills 25.51
TSDFs 61.69
POTWs 33.88

ITWs
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OTHER STATIONARY SOURCES

Fuel Combustion
Utility
Industrial
Commercial
Residential
Wood Stoves
Forest Fires
Structural Fires
Open Burning
Slash Burning
Agricultural Burning
Orchard Heaters
Pesticide Applications
Asphalt Roofing

Internal Combustion Engines

COMMERCIAL PROCESSES

Bakeries
Breweries

Stationary Source

Total:

Point

571.23
6.51

273.48

1,733.24

VvVOC
Area

11.12
20.32
18.46
1,210.72
0.11
19.74
7.09

416.35

199.60
0.00

13,885.82

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Middlesex County

Point

22,005.64
492.09

5,475.95

27,973.67

NOx
Area

269.24
471.42
444.68
24.28
0.05
2.51
0.35

1,212.54

CcO
Point

4,872.59
80.96

1,194.89

6,148.44

Area

54.31
100.18
120.82
1,966.24
2.28
107.67

86.50

2,438.00

Winter CO
Point Area

971.67

140.77 54.31

283.68

972.38

65,764.00

0.00

121.71

86.50
2,330.70

3,448.96 67,282.59
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Table 1.3-6

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Middlesex County

MOBILE SOURCES

Highway Vehicles

Light Duty Gasoline Vehicle
Light Duty Gasoline Truck 1
Light Duty Gasoline Truck 2
Heavy Duty Gasoline Vehicle
Light Duty Diesel Vehicle
Light Duty Diesel Truck
Heavy Duty Diesel Vehicle
Motorcycles

Non-Highway Vehicles

Airport Equipment
Commercial Equipment
Construction Equipment
Farm Equipment
Industrial Equipment
Lawn & Garden
Logging Equipment
Recreational Equipment
Recreational Vessels
Rail

Aircraft

Commercial Vessels

Mobile Source Total:

BIOGENICS

Middlesex Total:

VOC
Point Area

5,203.51
2,794.09
1,290.95
260.76
3.89
10.42
255.14
93.04

539.28
426.42
18.25
438.35
4,059.98

2,065.20
5,688.44
63.97
16.60
57.73

23,286.00
78,481.21

1,733.24 115,653.03

NOx
Point Area

5,538.33
3,860.09
1,584.86
1,153.67
10.80
30.59
10,599.45
24.42

438.62
2,393.72
130.99
1,809.44
746.09

89.37
613.38
895.31

2.22
323.28

30,244.62
453.30

27,973.67 31,910.46

CcO
Point Area

70,964.02
49,303.95
20,104.34
4,021.01
10.53
19.70
1,464.42
368.18

14,059.68
3,403.94
146.60
7,037.86
65,038.64

10,597.97
12,994.98
254.35
407.07
115.46

260,312.69
8,916.48

6,148.44 271,667.17

Winter CO
Point Area

115,063.64
83,787.62
30,978.21

3,822.23
9.37
17.45
1,312.11
343.23

13,239.21
1,310.34
21.64
7,037.07
15,545.30

2,955.78
479.42
253.10
161.55
115.46

276,452.74
0.00

3,448.96 343,735.33
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Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For New Haven County

VvVOC NOx CcO Winter CO
Point Area Point Area Point Area Point Area

STORAGE, TRANSPORTATION AND
MARKETING OF VOC

Gasoline and Crude Oil Storage

All (except floating roof) 45.17

Floating Roof 563.18
Volatile Organic Liquid Storage
VOL Transfer
Barge and Tanker Cleaning
Bulk Gasoline Terminals 4,921.56
Gasoline Bulk Plants
Tank Truck Unloading 634.88
Vehicle Fueling 1,962.10
Underground Tank Breathing 658.31
Aircraft Refueling 48.41
Gasoline Trucks in Transit 68.46
Leaking Underground Storage Tanks 37.69
Spills 198.53

INDUSTRIAL PROCESSES

Organic Chemical Manufacture 4,275.80 7.10 1.22 1.95
SOCMI
Fugitive
SOC Storage Tanks 150.00
Inorganic Chemical Manufacture
Fermentation Processes 0.51
Pharmaceutical Manufacture
Plastic Products Manufacture 99.46
Rubber Tire Manufacture
SBR Rubber Manufacture 414.33
Textile Polymers and Resin Mfg
Synthetic Fiber Manufacture
Iron and Steel Manufacture 1.29 207.92 8.74 8.41
Other 948.22 26.11 5.38 3.28

INDUSTRIAL SURFACE COATING 1,053.38 5,252.84 29.34 6.26 10.05
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Table 1.3-6

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For New Haven County

NON-INDUSTRIAL SURFACE COATING

Acrchitectural Coatings
Auto Refinishing
Traffic Markings

OTHER SOLVENT USE

Degreasing
Dry Cleaning
Petroleum
Graphic Arts
Adhesives
Cutback Asphalt Paving
Emulsified Asphalt Paving
Solvent Extraction Processes
Consumer/Commercial Solvent Use
Other

WASTE DISPOSAL

Municipal Waste
Combustion
Landfills

TSDFs

POTWs

ITWs

VOC
Point Area
9,938.35
1,039.20
383.42
35.19 13,562.58
46.46
1,463.99 2,714.30
25.92
352.90
364.77
23,903.29
385.29
134.62
234.29
573.13
1,741.89

NOXx CcO
Point Area Point
42.32 8.89
1,458.37 483.16

Area

Winter CO
Point

8.98

1,161.01

Area
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OTHER STATIONARY SOURCES

Fuel Combustion
Utility
Industrial
Commercial
Residential
Wood Stoves
Forest Fires
Structural Fires
Open Burning
Slash Burning
Agricultural Burning
Orchard Heaters
Pesticide Applications
Asphalt Roofing

Internal Combustion Engines

COMMERCIAL PROCESSES

Bakeries
Breweries

Stationary Source

Total:

Point

356.86
26.31
54.45

302.76

15,107.76

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For New Haven County

VOC
Area Point
7,755.55
47.85 1,077.92
114.15 925.13
108.13
2,568.20
1.07
128.74
27.50
2,406.27
10,736.63
1,044.57
0.51
70,313.30 22,266.39

NOx
Area

1,159.05
2,648.28
2,337.76
50.31
0.49
16.38
1.34

6,213.61

CcO
Point

1,621.76
358.53
452.21

8,867.54

11,813.68

Area

233.80
562.79
739.74
3,977.20
22.79
702.20
335.39

6,573.91

Winter CO
Point Area
1,946.35
354.31 233.80
211.73 1,593.59
5,445.50
126,766.00
34.94
678.79
335.39
286.65
3,992.71 135,088.02
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Table 1.3-6

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For New Haven County

MOBILE SOURCES

Highway Vehicles
Light Duty Gasoline Vehicle
Light Duty Gasoline Truck 1
Light Duty Gasoline Truck 2
Heavy Duty Gasoline Vehicle
Light Duty Diesel Vehicle
Light Duty Diesel Truck
Heavy Duty Diesel Vehicle
Motorcycles

Non-Highway Vehicles
Airport Equipment
Commercial Equipment
Construction Equipment
Farm Equipment
Industrial Equipment
Lawn & Garden
Logging Equipment
Recreational Equipment
Recreational Vessels
Rail
Aircraft
Commercial Vessels

Mobile Source Total:

BIOGENICS

New Haven Total:

VOC
Point Area

20,648.48
11,101.80
5,117.82
1,052.80
15.55
41.97
1,025.71
369.15

4.70
3,070.95
3,428.67

30.39
2,112.26
12,652.11

1,053.31
20,387.70
214.64
351.76
14.16

82,693.92
92,880.48

15,107.76 245,887.70

NOx
Point Area

21,494.60
14,889.97
6,121.53
4,282.30
39.92
112.97
38,590.96
92.83

42.69
2,497.76
19,247.14
218.13
8,748.83
2,234.47

90.72
2,291.44
4,996.52

40.79

78.16

126,111.73
441.21

22,266.39 132,766.55

CcO
Point Area

267,376.96
185,010.36
75,856.82
15,319.17
41.54
78.13
5,716.81
1,486.02

48.24
80,063.50
27,369.97

24412
33,821.34
204,187.12

13,763.05
47,264.67
669.49
11,244.92
30.52

969,592.75
10,995.60

11,813.68 987,162.26

Winter CO
Point Area

450,005.61
327,477.21
121,123.93
14,822.69
37.99
71.10
5,227.21
1,420.45

47.21
75,391.30
10,536.03

36.03
33,817.97
47,414.37

3,792.88
1,741.67
662.85
3,881.39
30.52

1,097,538.40
0.00

3,992.71 1,232,626.41
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Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For New London County

VvVOC NOx CcO Winter CO
Point Area Point Area Point Area Point Area

STORAGE, TRANSPORTATION AND
MARKETING OF VOC

Gasoline and Crude Oil Storage

All (except floating roof)

Floating Roof
Volatile Organic Liquid Storage
VOL Transfer
Barge and Tanker Cleaning
Bulk Gasoline Terminals
Gasoline Bulk Plants
Tank Truck Unloading 250.64
Vehicle Fueling 804.09
Underground Tank Breathing 259.89
Aircraft Refueling 85.13
Gasoline Trucks in Transit 31.23
Leaking Underground Storage Tanks 7.54
Spills 63.45

INDUSTRIAL PROCESSES

Organic Chemical Manufacture 215.27 6.40 1.34 0.76
SOCMI
Fugitive
SOC Storage Tanks 5.58
Inorganic Chemical Manufacture
Fermentation Processes 0.25
Pharmaceutical Manufacture 107.40 4.69
Plastic Products Manufacture
Rubber Tire Manufacture
SBR Rubber Manufacture
Textile Polymers and Resin Mfg
Synthetic Fiber Manufacture
Iron and Steel Manufacture 4.32 251.08 60.38 47.20
Other 157.86 5.85

INDUSTRIAL SURFACE COATING 323.83 1,159.08 36.30 6.51 491
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NON-INDUSTRIAL SURFACE COATING

Acrchitectural Coatings
Auto Refinishing
Traffic Markings

OTHER SOLVENT USE

Degreasing
Dry Cleaning
Petroleum
Graphic Arts
Adhesives
Cutback Asphalt Paving
Emulsified Asphalt Paving
Solvent Extraction Processes
Consumer/Commercial Solvent Use
Other

WASTE DISPOSAL

Municipal Waste
Combustion
Landfills

TSDFs

POTWs

ITWs

VOC
Point

40.00

140.00

157.32

Area

3,124.12
326.67
120.53

4,329.25

9.19
1,273.45

0.00
516.79

12,711.45

112.58
92.49
314.18

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For New London County

Point

5,037.27

NOx

Area

Point

625.83

CcO

Area

Winter CO
Point

589.04

Area
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Table 1.3-6

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For New London County

OTHER STATIONARY SOURCES

Fuel Combustion
Utility
Industrial
Commercial
Residential
Wood Stoves
Forest Fires
Structural Fires
Open Burning
Slash Burning
Agricultural Burning
Orchard Heaters
Pesticide Applications
Asphalt Roofing
Internal Combustion Engines

COMMERCIAL PROCESSES

Bakeries
Breweries

Stationary Source Total:

Point

446.66
111.40
7.59

157.06

1,868.69

VvVOC
Area

17.59
39.66
30.58
1,696.52
0.01
20.60
10.45

784.17

328.36
0.25

28,525.77

NOx
Point Area

6,743.56
3,5674.10 425.93
148.27 920.01
735.31
34.74
0.00
2.62
0.51

2,115.93
17,917.60 2,119.13

CcO
Point

3,682.38
1,738.64
11.08

890.82

7,016.98

Area

85.92
195.51
199.58

2,794.20
0.11
112.35
127.52

3,515.19

Winter CO
Point Area
3,135.35
1,307.81 85.92
44.47 553.61
1,665.84
106,016.00
11.65
135.76
127.52
448.41
5,583.81 108,596.30
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Table 1.3-6

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For New London County

MOBILE SOURCES

Highway Vehicles

Light Duty Gasoline Vehicle
Light Duty Gasoline Truck 1
Light Duty Gasoline Truck 2
Heavy Duty Gasoline Vehicle
Light Duty Diesel Vehicle
Light Duty Diesel Truck
Heavy Duty Diesel Vehicle
Motorcycles

Non-Highway Vehicles

Airport Equipment
Commercial Equipment
Construction Equipment
Farm Equipment
Industrial Equipment
Lawn & Garden
Logging Equipment
Recreational Equipment
Recreational Vessels
Rail

Aircraft

Commercial Vessels

Mobile Source Total:

BIOGENICS

New London Total:

VOC
Point Area

9,766.58
5,230.95
2,411.72
467.37
7.11
19.15
433.18
184.55

1.12
508.94
1,214.68
53.26
700.83
3,571.16

2,94251
8,936.23
57.97
309.15
57.34

36,873.80
105,161.36

1,868.69 170,560.93

NOx
Point Area

9,933.94
6,851.90
2,811.88
1,828.40
18.24
51.60
16,429.67
4452

10.14
405.62
6,807.17
381.38
2,891.17
588.55

106.27
925.42
1,378.24
107.35
313.94

51,885.41
458.81

17,917.60 54,463.35

CcO
Point Area

125,679.18
86,212.85
35,519.62

6,802.34
18.94
35.55

2,423.52

750.44

11.53
13,230.06
9,740.42
429.27
11,245.82
57,997.90

11,678.99
19,743.73
192.19
2,287.22
122.06

384,121.62
10,204.40

7,016.98 397,841.21

Winter CO
Point Area

203,758.31
148,340.64
54,886.84
6,257.26
17.07
31.88
2,194.59
664.87

11.22
12,324.50
3,727.04
63.02
11,211.03
14,777.80

3,248.61
725.71
189.61

1,472.86
122.06

464,024.92
0.00

5,583.81 572,621.22
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Table 1.3-6

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Tolland County

STORAGE, TRANSPORTATION AND

MARKETING OF VOC

Gasoline and Crude Oil Storage
All (except floating roof)
Floating Roof

Volatile Organic Liquid Storage

VOL Transfer

Barge and Tanker Cleaning

Bulk Gasoline Terminals

Gasoline Bulk Plants

Tank Truck Unloading

Vehicle Fueling

Underground Tank Breathing

Aircraft Refueling

Gasoline Trucks in Transit

Leaking Underground Storage Tanks

Spills

INDUSTRIAL PROCESSES

Organic Chemical Manufacture
SOCMI

Fugitive

SOC Storage Tanks
Inorganic Chemical Manufacture
Fermentation Processes
Pharmaceutical Manufacture
Plastic Products Manufacture
Rubber Tire Manufacture
SBR Rubber Manufacture
Textile Polymers and Resin Mfg
Synthetic Fiber Manufacture
Iron and Steel Manufacture
Other

INDUSTRIAL SURFACE COATING

VvVOC NOx CcO Winter CO
Point Area Point Area Point Area Point Area

100.51
322.45
104.22
0.01
16.26
7.54
22.35

0.60

0.00

1,150.38 630.48 42.72 8.97 4.24
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NON-INDUSTRIAL SURFACE COATING

Acrchitectural Coatings
Auto Refinishing
Traffic Markings

OTHER SOLVENT USE

Degreasing
Dry Cleaning
Petroleum
Graphic Arts
Adhesives
Cutback Asphalt Paving
Emulsified Asphalt Paving
Solvent Extraction Processes
Consumer/Commercial Solvent Use
Other

WASTE DISPOSAL

Municipal Waste
Combustion
Landfills

TSDFs

POTWs

ITWs

Area

1,677.95
175.46
64.73

1,152.75

5.96
705.45

119.40
468.13

2,100.59

35.29
35.02
179.03

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Tolland County

Point

NOx

Area

Point

CcO

Area

Winter CO
Point

Area
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OTHER STATIONARY SOURCES

Fuel Combustion
Utility
Industrial
Commercial
Residential
Wood Stoves
Forest Fires
Structural Fires
Open Burning
Slash Burning
Agricultural Burning
Orchard Heaters
Pesticide Applications
Asphalt Roofing

Internal Combustion Engines

COMMERCIAL PROCESSES

Bakeries
Breweries

Stationary Source

Total:

Point

3.43
13.49

38.22

1,205.53

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Tolland County

VOC
Area Point

3.25 47.25
12.47 450.04
15.10

1,306.52

161
12.02

5.44

453.29

402.04

176.36
0.00

9,910.24 942.04

NOx
Area

78.72
289.36
368.26

28.74

0.73
1.53
0.26

767.61

CcO
Point

12.75
187.87

86.16

295.75

Area

15.88
61.49
98.86
2,235.60
34.18
65.54
66.37

2,577.92

Winter CO

Point Area
15.56 15.88
264.01 174.12
842.79
65,308.00
99.00
98.31
66.37

20.45

304.26 66,604.47
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Table 1.3-6

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Tolland County

MOBILE SOURCES

Highway Vehicles

Light Duty Gasoline Vehicle
Light Duty Gasoline Truck 1
Light Duty Gasoline Truck 2
Heavy Duty Gasoline Vehicle
Light Duty Diesel Vehicle
Light Duty Diesel Truck
Heavy Duty Diesel Vehicle
Motorcycles

Non-Highway Vehicles

Airport Equipment
Commercial Equipment
Construction Equipment
Farm Equipment
Industrial Equipment
Lawn & Garden
Logging Equipment
Recreational Equipment
Recreational Vessels
Rail

Aircraft

Commercial Vessels

Mobile Source Total:

BIOGENICS

Tolland Total:

VOC
Point Area

4,993.48
2,672.17
1,234.71
229.62
3.64
9.77
213.97
98.38

226.64
472.96
38.09
138.47
1,725.74

740.33
679.99
12.28
24.63

13,514.87
80,783.34

1,205.53 104,208.45

NOx
Point Area

5,123.18
3,549.49
1,456.71
934.08
9.64
27.29
8,399.46
24.45

180.63
2,650.50
272.77
603.74
287.03

46.78
55.68
258.93
4.18

23,884.53
460.86

942.04 25,113.00

CcO
Point Area

65,682.61
45,332.65
18,641.98
3,418.57
9.73
18.20
1,207.23
387.79

5,891.51
3,792.62
307.02
2,121.24
27,998.37

6,796.38
1,392.73

54.73
773.96

183,827.30
9,006.59

295.75 195,411.81

Winter CO
Point Area

104,829.25
76,362.82
28,247.77

3,100.47
8.62
16.04
1,076.97
340.55

5,488.26
1,451.19

45.07
2,115.17
6,571.12

1,860.27
51.56
53.39

270.63

231,889.15
0.00

304.26 298,493.62
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Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Windham County

VvVOC NOx CcO Winter CO
Point Area Point Area Point Area Point Area

STORAGE, TRANSPORTATION AND
MARKETING OF VOC

Gasoline and Crude Oil Storage

All (except floating roof)

Floating Roof
Volatile Organic Liquid Storage
VOL Transfer
Barge and Tanker Cleaning
Bulk Gasoline Terminals
Gasoline Bulk Plants
Tank Truck Unloading 109.42
Vehicle Fueling 351.02
Underground Tank Breathing 113.46
Aircraft Refueling 7.77
Gasoline Trucks in Transit 11.42
Leaking Underground Storage Tanks 0.00
Spills 13.57

INDUSTRIAL PROCESSES

Organic Chemical Manufacture
SOCMI
Fugitive
SOC Storage Tanks 28.97
Inorganic Chemical Manufacture
Fermentation Processes 0.22
Pharmaceutical Manufacture
Plastic Products Manufacture 488.00
Rubber Tire Manufacture
SBR Rubber Manufacture 32.60
Textile Polymers and Resin Mfg
Synthetic Fiber Manufacture
Iron and Steel Manufacture
Other 14.16

INDUSTRIAL SURFACE COATING 65.72 342.22
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NON-INDUSTRIAL SURFACE COATING

Acrchitectural Coatings
Auto Refinishing
Traffic Markings

OTHER SOLVENT USE

Degreasing
Dry Cleaning
Petroleum
Graphic Arts
Adhesives
Cutback Asphalt Paving
Emulsified Asphalt Paving
Solvent Extraction Processes
Consumer/Commercial Solvent Use
Other

WASTE DISPOSAL

Municipal Waste
Combustion
Landfills

TSDFs

POTWs

ITWs

VOC
Point

6.00

2.00

399.13

Area

1,324.15
138.46
51.09

1,328.45

2.98
556.70

664.70
835.13

1,556.50

69.75
23.95
165.10

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Windham County

Point

805.08

NOx

Area

Point

657.52

CcO

Area

Winter CO
Point

659.23

Area
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OTHER STATIONARY SOURCES

Fuel Combustion
Utility
Industrial
Commercial
Residential
Wood Stoves
Forest Fires
Structural Fires
Open Burning
Slash Burning
Agricultural Burning
Orchard Heaters
Pesticide Applications
Asphalt Roofing

Internal Combustion Engines

COMMERCIAL PROCESSES

Bakeries
Breweries

Stationary Source

Total:

Point

19.03

149.18

0.58

1,176.40

Table 1.3-6
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Windham County

VOC
Area Point

7.69 329.08
11.11
13.20
1,362.56
2.68
10.30
6.14

407.80

2,153.23

138.59 10.20
0.22

9,655.29 3,297.59

NOx
Area

186.21
257.65
320.18
29.00
1.22
131
0.30

795.87

CcO
Point

377.91

1,037.10

2.14

2,074.67

Area

37.56
54.75
84.96
2,271.80
56.97
56.18
74.89

2,637.11

Winter CO
Point Area

237.73 37.56

155.04

698.23

60,714.00

52.41

56.18

74.89
1,339.58
6.72

2,243.25 61,788.31
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Table 1.3-6

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For Windham County

MOBILE SOURCES

Highway Vehicles
Light Duty Gasoline Vehicle
Light Duty Gasoline Truck 1
Light Duty Gasoline Truck 2
Heavy Duty Gasoline Vehicle
Light Duty Diesel Vehicle
Light Duty Diesel Truck
Heavy Duty Diesel Vehicle
Motorcycles

Non-Highway Vehicles
Airport Equipment
Commercial Equipment
Construction Equipment
Farm Equipment
Industrial Equipment
Lawn & Garden
Logging Equipment
Recreational Equipment
Recreational Vessels
Rail
Aircraft
Commercial Vessels

Mobile Source Total:

BIOGENICS

Windham Total:

State Total:

VOC
Point Area

3,588.89
1,921.79
887.62
144.69
2.61
7.01
135.11
77.01

212.72
263.53
60.71
264.57
1,518.41
35.22
1,606.71
831.10
14.81
79.21

11,651.75
108,350.66

1,176.40 129,657.70

31,678.82 1,456,749.68

NOx
Point Area

3,643.50
2,520.16
1,035.64
560.45
6.49
18.34
4,747.19
19.47

169.54
1,476.85
434.68
1,095.31
253.58
57.65
65.32
68.05
334.91
12.81

16,519.93

454.70

3,297.59 17,770.50

113,588.75 579,886.66

CcO
Point Area

46,127.10
31,804.96
13,111.74
2,032.92
6.88
12.82
735.26
290.16

5,529.75
2,113.23
489.27
4,233.44
24,621.14
212.00
7,780.04
1,702.23
56.44
1,662.76

142,522.12
9,824.18

2,074.67 154,983.41

39,389.70 4,784,608.43

Winter CO
Point Area

73,325.10
53,387.63
19,741.90
1,826.52
6.02
11.16
649.83
254.52

5,151.26
808.60
71.83
4,220.41
6,059.86
204.37
2,153.11
63.02
55.37
796.14

168,786.64
0.00

2,243.25 230,574.95

25,370.73 5,728,150.36
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Table 1.3-7
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For  CT Portion CT-NY-NJ CMSA

VvVOC NOx CcO Winter CO
Point Area Point Area Point Area Point Area

STORAGE, TRANSPORTATION AND
MARKETING OF VOC

Gasoline and Crude Oil Storage

All (except floating roof) 48.52

Floating Roof 827.51
Volatile Organic Liquid Storage
VOL Transfer
Barge and Tanker Cleaning
Bulk Gasoline Terminals 6,177.75
Gasoline Bulk Plants
Tank Truck Unloading 1,333.37
Vehicle Fueling 4,120.81
Underground Tank Breathing 1,382.58
Aircraft Refueling 87.15
Gasoline Trucks in Transit 161.96
Leaking Underground Storage Tanks 158.31
Spills 324.33

INDUSTRIAL PROCESSES

Organic Chemical Manufacture 4,942.96 9.80 1.79 2.52
SOCMI
Fugitive
SOC Storage Tanks 263.66
Inorganic Chemical Manufacture
Fermentation Processes 1.01
Pharmaceutical Manufacture
Plastic Products Manufacture 1,207.77 4.10 0.86 0.91
Rubber Tire Manufacture
SBR Rubber Manufacture 414.33
Textile Polymers and Resin Mfg
Synthetic Fiber Manufacture
Iron and Steel Manufacture 1.37 209.32 9.03 8.70
Other 948.56 26.11 5.38 3.28

INDUSTRIAL SURFACE COATING 2,602.92 10,512.87 34.64 7.37 10.62
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Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For

NON-INDUSTRIAL SURFACE COATING

Acrchitectural Coatings
Auto Refinishing
Traffic Markings

OTHER SOLVENT USE

Degreasing
Dry Cleaning
Petroleum
Graphic Arts
Adhesives
Cutback Asphalt Paving
Emulsified Asphalt Paving
Solvent Extraction Processes
Consumer/Commercial Solvent Use
Other

WASTE DISPOSAL

Municipal Waste
Combustion
Landfills

TSDFs

POTWs

ITWs

VOC
Point

98.75

1,463.99
25.92

4.00

698.16

358.24

Area

22,495.79
2,352.27
867.88

32,675.15

113.53
7,993.70

813.30
1,507.72

47,596.89

529.38
1,143.73
3,682.21

Table 1.3-7

Point

42.32

9,583.21

NOx

Area

CT Portion CT-NY-NJ CMSA

CcO Winter CO
Point Area Point Area
8.89 14.80
909.14 1,577.67



6G-T

OTHER STATIONARY SOURCES

Fuel Combustion
Utility
Industrial
Commercial
Residential
Wood Stoves
Forest Fires
Structural Fires
Open Burning
Slash Burning
Agricultural Burning
Orchard Heaters
Pesticide Applications
Asphalt Roofing
Internal Combustion Engines

COMMERCIAL PROCESSES

Bakeries
Breweries

Stationary Source Total:

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For

VOC
Point

1,208.48
86.02
62.83

733.22

664.26

22,575.54

Area

117.17
264.27
237.51
5,392.10
1.18
284.08
53.27

5,968.20

1,700.17
1.01

154,136.58

Table 1.3-7

NOx
Point

42,887.50
2,819.26
1,130.20

18,697.95

52.40

75,496.80

Area

2,837.91
6,130.74
5,186.68
106.21
0.54
36.16
2.59

14,300.84

CT Portion CT-NY-NJ CMSA

CcoO
Point

8,354.92
1,033.86
546.70

10,678.92

11.32

21,568.16

Area

572.45
1,302.86
1,618.57
8,430.44

25.07
1,549.52
649.70

14,148.60

Winter CO
Point Area

4,717.25

746.32 572.45

408.82 3,689.15

11,962.41

286,980.00

34.94

1,441.85

649.70
3,224.46
11.77

10,727.12 305,330.50



Table 1.3-7

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For  CT Portion CT-NY-NJ CMSA

09-1

VvVOC NOx CcO Winter CO
Point Area Point Area Point Area Point Area
MOBILE SOURCES
Highway Vehicles
Light Duty Gasoline Vehicle 49,592.28 51,171.80 629,922.64 998,703.49
Light Duty Gasoline Truck 1 26,679.79 35,366.40 435,567.64 728,031.43
Light Duty Gasoline Truck 2 12,287.82 14,543.71 178,966.87 270,811.98
Heavy Duty Gasoline Vehicle 2,514.71 9,937.48 36,000.93 34,274.47
Light Duty Diesel Vehicle 37.39 93.78 99.73 91.02
Light Duty Diesel Truck 101.22 265.29 188.03 170.79
Heavy Duty Diesel Vehicle 2,441.42 89,025.91 13,526.93 12,355.64
Motorcycles 900.72 222.56 3,663.08 3,368.35
Non-Highway Vehicles
Airport Equipment 4.70 42.69 48.24 47.21
Commercial Equipment 7,663.66 6,233.25 199,800.85 189,590.27
Construction Equipment 9,320.45 52,321.15 74,402.14 28,772.41
Farm Equipment 56.30 404.06 452.22 66.81
Industrial Equipment 5,127.45 21,178.11 82,284.54 82,432.87
Lawn & Garden 44,914.40 8,317.94 718,378.98 177,771.86
Logging Equipment
Recreational Equipment 3,806.91 209.88 27,893.68 7,745.92
Recreational Vessels 43,136.67 4,778.78 99,488.29 3,674.12
Rail 405.34 8,624.00 1,379.25 1,366.29
Aircraft 729.46 231.04 17,414.36 7,799.10
Commercial Vessels 172.07 943.45 366.01 366.01
Mobile Source Total: 209,892.75 303,911.25 2,519,844.42 2,547,440.04
BIOGENICS 251,261.51 1,315.10 29,951.64 0.00
CT Portion CT-NY-NJ CMSA Total: 22,575.54 615,290.84 75,496.80 319,527.19 21,568.16 2,563,944.66 10,727.12 2,852,770.54
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STORAGE, TRANSPORTATION AND
MARKETING OF VOC

Gasoline and Crude Oil Storage
All (except floating roof)
Floating Roof

Volatile Organic Liquid Storage

VOL Transfer

Barge and Tanker Cleaning

Bulk Gasoline Terminals

Gasoline Bulk Plants

Tank Truck Unloading

Vehicle Fueling

Underground Tank Breathing

Aircraft Refueling

Gasoline Trucks in Transit

Leaking Underground Storage Tanks

Spills

INDUSTRIAL PROCESSES

Organic Chemical Manufacture
SOCMI

Fugitive

SOC Storage Tanks
Inorganic Chemical Manufacture
Fermentation Processes
Pharmaceutical Manufacture
Plastic Products Manufacture
Rubber Tire Manufacture
SBR Rubber Manufacture
Textile Polymers and Resin Mfg
Synthetic Fiber Manufacture
Iron and Steel Manufacture
Other

INDUSTRIAL SURFACE COATING

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For

VOC
Point

131.48

791.74

251.43

107.40
488.00

32.60
4.32
364.26

3,380.23

Area

1,271.03
4,077.58
1,317.94
284.00
153.00
150.77
497.20

399.85

2.01

9,041.96

Table 1.3-7

NOx
Point Area

14.74

6.40

4.69

251.08
158.80

109.46

Greater Connecticut Area

CcoO
Point Area

37.29

1.34

60.38
40.49

21.87

Winter CO
Point Area

40.16

0.76

47.20
47.00

16.53
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Table 1.3-7
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For

VvVOC NOx
Point Area Point Area
NON-INDUSTRIAL SURFACE COATING
Acrchitectural Coatings 18,659.48
Auto Refinishing 1,951.13
Traffic Markings 719.88
OTHER SOLVENT USE
Degreasing 127.19 31,572.93
Dry Cleaning
Petroleum 77.01
Graphic Arts 126.18 7,718.64 21.94
Adhesives 41.60
Cutback Asphalt Paving 3,103.22
Emulsified Asphalt Paving 3,647.98
Solvent Extraction Processes
Consumer/Commercial Solvent Use 32,539.84
Other 142.20
WASTE DISPOSAL
Municipal Waste
Combustion 959.66 12,971.32
Landfills 1,776.01
TSDFs 527.12
POTWs 3,031.86

ITWs

Greater Connecticut Area

Point

8.18

4,567.69

CcO

Area

Winter CO
Point

35.03

4,258.85

Area
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OTHER STATIONARY SOURCES

Fuel Combustion
Utility
Industrial
Commercial
Residential
Wood Stoves
Forest Fires
Structural Fires
Open Burning
Slash Burning
Agricultural Burning
Orchard Heaters
Pesticide Applications
Asphalt Roofing
Internal Combustion Engines

COMMERCIAL PROCESSES

Bakeries
Breweries

Stationary Source Total:

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For

VOC
Point

446.66
188.21
29.49

1,490.06

0.58

9,103.28

Area

104.58
235.75
201.90
8,302.76
13.65
180.23
56.76

4,603.95

1,960.63
2.01

138,182.66

Table 1.3-7

NOx
Point

6,743.56
5,748.19
688.31

11,363.26

10.20

38,091.94

Area

2,532.95
5,469.24
4,489.10
177.21
6.22
22.94
2.76

12,700.42

Greater Connecticut Area

CcoO
Point

3,682.38
2,921.17
234.40

6,244.22

2.14

17,821.55

Area

510.94
1,162.28
1,358.43

13,879.20

290.08

983.08

692.28

18,876.28

Winter CO
Point Area

3,135.35

2,461.69 510.94

429.06 3,291.09

10,377.33

452,854.00

247.49

688.15

692.28
4,165.25
6.72

14,643.61 468,661.29



Table 1.3-7

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For  Greater Connecticut Area

v9-1

VvVOC NOx CcO Winter CO
Point Area Point Area Point Area Point Area
MOBILE SOURCES
Highway Vehicles
Light Duty Gasoline Vehicle 48,373.00 48,732.24 611,645.86 1,002,123.92
Light Duty Gasoline Truck 1 25,924.69 33,570.71 419,877.23 729,441.95
Light Duty Gasoline Truck 2 11,945.85 13,784.23 173,310.84 269,892.30
Heavy Duty Gasoline Vehicle 2,251.30 8,564.02 32,309.52 29,821.57
Light Duty Diesel Vehicle 35.36 88.66 93.96 85.13
Light Duty Diesel Truck 95.52 250.74 176.65 159.25
Heavy Duty Diesel Vehicle 2,086.21 76,133.06 11,591.17 10,541.78
Motorcycles 952.72 227.50 3,874.63 3,451.88
Non-Highway Vehicles
Airport Equipment 20.54 186.13 211.68 205.93
Commercial Equipment 4,815.09 3,837.55 125,168.77 116,601.36
Construction Equipment 4,430.92 24,831.20 35,531.11 13,595.49
Farm Equipment 310.80 2,225.39 2,504.82 367.71
Industrial Equipment 3,973.13 16,415.06 63,678.09 63,481.50
Lawn & Garden 35,324.39 6,323.05 567,511.04 133,845.09
Logging Equipment 40.26 65.88 242.29 233.56
Recreational Equipment 9,092.29 402.11 50,385.50 21,700.78
Recreational Vessels 14,300.59 1,364.64 30,730.82 1,132.49
Rail 179.71 3,873.76 716.21 700.97
Aircraft 1,843.69 3,818.11 16,170.76 9,162.88
Commercial Vessels 82.81 456.57 173.00 173.00
Mobile Source Total: 166,078.88 245,150.62 2,145,903.96 2,406,718.54
BIOGENICS 537,197.30 2,508.43 55,883.52 0.00
Greater Connecticut Area Total: 9,103.28 841,458.84 38,091.94 260,359.47 17,821.55 2,220,663.76 14,643.61 2,875,379.82
State Total 31,678.82 1,456,749.68 113,588.75 579,886.66 39,389.70 4,784,608.43 25,370.73 5,728,150.36
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STORAGE, TRANSPORTATION AND

MARKETING OF VOC

Gasoline and Crude Oil Storage
All (except floating roof)
Floating Roof

Volatile Organic Liquid Storage

VOL Transfer

Barge and Tanker Cleaning

Bulk Gasoline Terminals

Gasoline Bulk Plants

Tank Truck Unloading

Vehicle Fueling

Underground Tank Breathing

Aircraft Refueling

Gasoline Trucks in Transit

Leaking Underground Storage Tanks

Spills

INDUSTRIAL PROCESSES

Organic Chemical Manufacture
SOCMI

Fugitive

SOC Storage Tanks
Inorganic Chemical Manufacture
Fermentation Processes
Pharmaceutical Manufacture
Plastic Products Manufacture
Rubber Tire Manufacture
SBR Rubber Manufacture
Textile Polymers and Resin Mfg
Synthetic Fiber Manufacture
Iron and Steel Manufacture
Other

INDUSTRIAL SURFACE COATING

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For The State Of Connecticut

VOC
Point

48.52
958.99

6,969.48

5,194.39

107.40
1,695.77

446.93
5.69
1,312.82

5,983.16

Table 1.3-8

NOx
Area Point Area

14.74
2,604.41
8,198.38
2,700.51
371.15
314.97
309.08
821.53

16.20
663.51
3.03

4.69

4.10

460.39

184.91

19,554.82 144.10

Point

37.29

3.13

0.86

69.41
45.86

29.23

Winter CO
Point Area

40.16

3.29

0.91

55.90
50.28

27.15
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Table 1.3-8
Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For The State Of Connecticut

VvVOC NOx CcO Winter CO
Point Area Point Area Point Area Point Area
NON-INDUSTRIAL SURFACE COATING
Acrchitectural Coatings 41,155.27
Auto Refinishing 4,303.40
Traffic Markings 1,587.76
OTHER SOLVENT USE
Degreasing 225.94 64,248.09
Dry Cleaning
Petroleum 190.55
Graphic Arts 1,590.17 15,712.34 64.26 17.07 49.83
Adhesives 67.52
Cutback Asphalt Paving 3,916.53
Emulsified Asphalt Paving 5,155.70
Solvent Extraction Processes 4.00
Consumer/Commercial Solvent Use 80,136.73
Other 840.36
WASTE DISPOSAL
Municipal Waste
Combustion 1,317.90 22,554.53 5,476.83 5,836.52
Landfills 2,305.39
TSDFs 1,670.85
POTWs 6,714.07

ITWs
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OTHER STATIONARY SOURCES

Fuel Combustion
Utility
Industrial
Commercial
Residential
Wood Stoves
Forest Fires
Structural Fires
Open Burning
Slash Burning
Agricultural Burning
Orchard Heaters
Pesticide Applications
Asphalt Roofing

Internal Combustion Engines

COMMERCIAL PROCESSES

Bakeries
Breweries

Stationary Source

Total:

Table 1.3-8

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For The State Of Connecticut

VOC
Point

1,655.14
274.23
92.32

2,223.28

664.84

31,678.82

Area

221.75
500.02
439.41
13,694.86
14.83
464.31
110.02

10,572.14

3,660.79
3.03

292,319.23

NOx
Point

49,631.06
8,567.45
1,818.51

30,061.21

62.60

113,588.75

Area

5,370.86
11,599.98
9,675.78
283.42
6.76
59.09
5.36

27,001.26

CcoO
Point

12,037.29
3,955.03
781.10

16,923.14

13.46

39,389.70

Area

1,083.39
2,465.14
2,976.99
22,309.64
315.14
2,532.59
1,341.98

33,024.88

Winter CO
Point Area

7,852.61

3,208.01 1,083.39

837.87 6,980.24

22,339.75

739,834.00

282.43

2,130.00

1,341.98
7,389.72
18.49

25,370.73 773,991.79
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MOBILE SOURCES

Highway Vehicles

Light Duty Gasoline Vehicle
Light Duty Gasoline Truck 1
Light Duty Gasoline Truck 2
Heavy Duty Gasoline Vehicle
Light Duty Diesel Vehicle
Light Duty Diesel Truck
Heavy Duty Diesel Vehicle
Motorcycles

Non-Highway Vehicles

Airport Equipment
Commercial Equipment
Construction Equipment
Farm Equipment
Industrial Equipment
Lawn & Garden
Logging Equipment
Recreational Equipment
Recreational Vessels
Rail

Aircraft

Commercial Vessels

Mobile Source Total:
BIOGENICS

State Total:

Table 1.3-8

Summary Table Of 2002 VOC, NOx and CO Emissions (Lbs/Day with RE) For The State Of Connecticut

VOC
Point Area

97,965.28
52,604.47
24,233.67
4,766.01
72.75
196.74
4,527.64
1,853.44

25.24
12,478.75
13,751.37

367.09
9,100.58
80,238.79

40.26
12,899.19
57,437.27

585.05
2,573.15
254.88

375,971.63
788,458.81

31,678.82 1,456,749.68

NOx
Point Area

99,904.04
68,937.10
28,327.94
18,501.49
182.43
516.03
165,158.97
450.06

228.82
10,070.80
77,152.35

2,629.45
37,593.17
14,640.99

65.88

611.99

6,143.42
12,497.76

4,049.15

1,400.03

549,061.87
3,823.53

113,588.75 579,886.66

CcoO
Point Area

1,241,568.50
855,444.87
352,277.71
68,310.45
193.69
364.68
25,118.10
7,537.72

259.92
324,969.62
109,933.25
2,957.04
145,962.63
1,285,890.02
242.29
78,279.17
130,219.12
2,095.46
33,585.12

539.01

4,665,748.39
85,835.16

39,389.70 4,784,608.43

Winter CO
Point Area

2,000,827.41
1,457,473.39
540,704.28
64,096.03
176.15
330.04
22,897.42
6,820.22

253.14
306,191.63
42,367.90
434.53
145,914.37
311,616.95
233.56
29,446.70
4,806.60
2,067.27
16,961.97
539.01

4,954,158.57
0.00

25,370.73 5,728,150.36



SECTION 2
STATIONARY POINT SOURCES

2.1 INTRODUCTION

This section documents the identification of stationary air pollution sources active in Connecticut
during 2002. It serves to characterize the point source component of the emissions inventory by
describing data collection, verification, and emission estimation techniques. For the purpose of this
emissions inventory, point sources are defined as stationary commercial or stationary industrial
operations or plants that are major sources, or that actually emitted 10 tons per year (TPY) or more
of VOC or NOx, or 25 TPY or more of CO into the atmosphere during calendar year 2002.

The CT DEP Bureau of Air Management is responsible for compiling the point source inventory. It
is responsible for identifying plants meeting the cutoff criteria, documenting the method used to
calculate emissions from the equipment at each plant, and summarizing and presenting its findings.

2.2 IDENTIFICATION OF 2002 POINT SOURCES

This section describes the development of the initial point source list from which point source
emissions for the 2002 Connecticut Periodic Inventory were estimated. This section is included in
order to demonstrate that the source list is as complete as possible.

Shortly after the Connecticut DEP was formed in 1972 regulations were written which specified that
certain equipment must be either registered or permitted.  Subject equipment operating prior to
June 1, 1972 were required to register, while equipment installed after that date needed permits to
construct and operate. Companies were required to submit detailed information about their
equipment on forms supplied by the department. All taxable employers were notified of the
registration and permit requirements. All municipalities, school systems and state agencies were
separately notified in a second mailing. In a third mailing, Federal facilities were notified of their
requirement to comply with Connecticut regulations.

The deadline for submission of the registration forms was October 1, 1972. The Engineering section
processed the registration forms. Engineers reviewed the registration forms for completeness;
assigned identification numbers (i.e., Town #, Premises #, Registration #, and Stack #); assigned
special codes (i.e., National Emissions Data System (NEDS) County #, NEDS town #, Standard
Industrial Class (SIC) #, Source Classification Code (SCC) #, and control equipment #); and
determined stack coordinates. The data from the forms were coded onto special computer forms,
keypunched onto IBM cards and entered into the database. Over 13,000 registrations were
processed in this manner. The initial phase was completed by the end of 1973.

The next phase was to ensure that all plants had submitted their applications for equipment requiring
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registrations and permits. The Enforcement section systematically contacted plants, which were
listed in industrial directories. Screening letters, which requested basic information on the
equipment and materials used at a facility, were mailed to those potential sources. Plants that
responded positively to the questions in the screening letter were then sent a Pre-Inspection
Questionnaire (P1Q), which requested detailed information on the processes and materials used in
the plant. Equipment requiring registration were identified and the plant was issued a notice of
violation, which would be closed out only upon receipt of a completed registration form. Over 500
equipment registrations were added to the inventory through the inspection program. In succeeding
years, new plants have been identified through the Connecticut Department of Labor listing of new
manufacturing firms and from articles in local newspapers.

The primary method by which new equipment is added to the point source inventory is through the
permit program. Approximately 100 new permits are issued each year. There is high awareness of
permit requirements among the regulated community through the State Implementation Plan
Revision Advisory Committee (SIPRAC) of the Connecticut Business & Industry Association
(CBIA). Members of CBIA are informed about changes in the Air Regulations.

Prior to 1990, the point source inventory was kept current through timely updates of all emission
sources. In general, plants that had an EPA class of A1 were updated annually; plants with an EPA
class of A2 were updated every second year; and plants with an EPA class of B were updated every
three to five years. Since 1979, updates of the point source inventory have been incorporated into
the Enforcement compliance inspection process. Along with each PIQ mailed to the plant, the
Enforcement Division includes update forms for the registered and permitted equipment. The plant
is required to provide current data on annual fuel usage, process weight rates, solvent usage,
operating hours, and seasonal rates for summer, fall, winter and spring. During the compliance
inspection, Enforcement personnel review the completed update forms with the plant personnel to
ensure the accuracy and completeness of the data. The inventory group further reviews the forms for
completeness, and revisions are compared with previous data. If there are apparent discrepancies,
the update forms are returned to Enforcement personnel for clarification.

For plants that are inspected, Enforcement personnel calculate the total plant usage for each volatile
organic compound (VOC) as listed in section 7 of the P1Q. Plant usage is then adjusted for other
media disposal. The total VOC from registered and permitted sources is subtracted from the
adjusted total plant VOC. The balance is the actual unregistered VOC emission. These estimates of
unregistered VOC emissions are entered into a separate file, which contains basic company data,
specific SCC code, and emissions in terms of tons per year.

For the 1990 base year ozone and carbon monoxide inventory development effort in 1992, update
forms identical to those described and used by the Enforcement Division above were mailed to all
facilities known to be active during 1990. This was done to verify which facilities in the inventory
were active during 1990 and to update all data contained in the inventory that were two years old or
older. For more detailed information about the 1990 inventory, please refer to the 1990 Base Year
Ozone And Carbon Monoxide Emissions Inventory.*

To meet the emission statement reporting requirements outlined in Title I, Section 182(a)(3)(b) of
the 1990 Clean Air Act (CAA), the state developed and implemented the following reporting
schedule. The Emission Statement reporting package is similar in design to the original PIQ
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Inventory Update Forms. See Figures 2.2-1 through 2.2-5 for copies of the five basic forms that
make up the reporting package. Connecticut's emission statement program was submitted to and
approved by EPA as a formal amendment to the SIP. The Department phased in the implementation
of the emission statement program beginning with the first reporting year (1993). Companies were
required to file an emission statement, if the actual calendar year 1992 emissions from all sources at
a plant site totaled 25 tons per year or more of VOC, NOx or CO. This first mailing involved 156
companies. For the reporting year (2003), the reporting threshold was set to any facility that is a
major source, or emitted 10 tons per year or more of actual 2002 VOC or NOX, or 25 tons per year
or more of actual 2002 CO emissions. There were 181 companies involved in this mailing.

The 2002 periodic stationary source inventory relied heavily on the emission statements, which
reported the source’s actual 2002 emissions signed by a corporate officer who attested to the
accuracy of their calculations. Compliance with the emission statement program was 93 percent
from all of the companies selected this year.

The above data verification techniques ensured a complete data set for each point source in the
inventory. Appendix A, Table 1 shows the final point source list and includes the name, city, SIC,
and actual annual emissions (adjusted for rule effectiveness) for VOC, NOx, and CO. Table 1
identifies only the plants that Connecticut considers significant for developing the final 0zone season
and winter CO season emission estimates outlined below.

2.3 DOCUMENTING THE EMISSION ESTIMATION PROCEDURES

VOC emission estimates for each point source on the final list were primarily derived using material
balance approaches. NOx and CO emission estimates were primarily derived from EPA
recommended emission factors.

EPA recommended emission factors, as published in the FIRE Version 6.24 Source Classification
Codes and Emission Factor Listing for Criteria Pollutants ? and AP-42 * were used to calculate
emissions for most fuel burning equipment, incinerators, and process equipment (e.g., asphalt batch
plants). The VOC emission factors were corrected to remove ethane and to add formaldehyde, as
described by the December 19, 1991 memorandum from J. David Mobley of the Office of Air
Quality Planning and Standards (OAQPS), EPA. These ethane/formaldehyde adjustment factors
were entered into our computer file of emission factors by SCC code. The VOC emission factor is
multiplied by the corresponding adjustment factor to arrive at an adjusted VOC emission factor. The
emission factors by SCC that were used to calculate emissions are listed in Appendix A, Table 2.

Emissions from gasoline storage tanks were determined using the TANKS model to calculate
evaporative losses. Inputs to the model consist of local, real-time meteorological data and site-
specific RVP data. Emissions from gasoline loading facilities were determined using the formulain
AP-42, Section 5.2 and the same typical ozone summer day temperatures. VOC emissions from
industrial surface coating operations (e.g., spray painting, and fabric coating and solvent use from
dry cleaning and degreasing) were determined using material balance approaches. Rule effectiveness
and seasonal adjustments were included in the emission estimates for applicable source categories.
The operating schedule for the plant, the seasonal rate of operation for the summer, and the days per
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week were used to determine daily emissions.

In the past, EPA recommended that rule effectiveness of 80% be applied to all points in the
inventory that are subject to Connecticut Air Regulations, with the following exceptions:

- sources that are completely uncontrolled
- sources controlled by an irreversible process change
- sources for which emissions are calculated by means of direct determination.

For the 2002 periodic inventory, generally rule effectiveness of 80% was applied to points that were
controlled using add-on control equipment.

Double counting was avoided in the Area Source Inventory. Although the method varies for
different categories, generally, emissions accounted for in the point source inventory must be
subtracted from the total emissions estimated for area sources. See the specific category in Section 4
for further details.

The following general equation was used to account for rule effectiveness and seasonal adjustments:

_ EaxTsx(1 —(EFF xRE))

Es
Ds xWs
Where:
Es = seasonally adjusted emissions in pounds per day
Ea = annual uncontrolled emissions of VOC, NOx, or CO in pounds per year
Ts = throughput for Ozone or CO season as a fraction of total throughput
Ds = days of operation per week
Ws = weeks of ozone or CO season in weeks per year
EFF = control efficiency
RE = rule effectiveness

Emissions are calculated using SAS application programs. Several basic emission calculations are
illustrated in examples 1 to 5. Example 1 illustrates the use of AP-42 emission factors to calculate
emissions for many sources, typically boilers and incinerators, that do not have controls for VOC,
CO, or NOx. Example 2 illustrates the calculation of VOC emissions for gasoline loading facilities
using the formula from Section 5.2 of AP-42. This example is typical of all process sources that use
emission factors to calculate emissions. Since this source has emission controls, rule effectiveness is
also illustrated. Example 3 illustrates points in which annual emissions were determined by material
balance. Rule effectiveness is illustrated again. Example 4 illustrates the calculation of
miscellaneous VOC losses from a waste solvent reclamation unit. Example 5 illustrates how VOC
losses from a dry cleaning unit are calculated. The five examples show how emission estimates
were obtained for the point sources on the final list.



Figure 2.2-1

STATE OF CONNECTICUT

DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF AIR MANAGEMENT

TEL: (203) 424-3027

EMISSION STATEMENT

PAGE 1 OF

FOR OFFICE USE ONLY:
CLIENT: SEQUENCE:

TOWN: PREMISE:

GENERAL INFORMATION:

COMPANY NAME:

MAIL ADDRESS:

SITE ADDRESS:

COMPANY CONTACT:

TELEPHONE: () EXT:

PLANT UTM COORDINATES: X: km
SIC CODE:
CORPORATE NAME:

TITLE:

FAX: ()

Y: km ZONE: __

CORPORATE ADDRESS:

CALENDAR YEAR OF DATA:

I HAVE PERSONALLY EXAMINED AND AM FAMILIAR WITH THE INFORMATION
SUBMITTED IN THIS DOCUMENT AND ALL ATTACHMENTS AND CERTIFY THAT

BASED ON REASONABLE INVESTIGATION, INCLUDING MY INQUIRY OF THOSE
INDIVIDUALS RESPONSIBLE FOR OBTAINING THE INFORMATION, THE SUBMITTED
INFORMATION IS TRUE, ACCURATE AND COMPLETE TO THE BEST OF MY KNOWLEDGE
AND BELIEF, AND I UNDERSTAND THAT ANY FALSE STATEMENT MADE IN THIS
DOCUMENT OR ITS ATTACHMENTS MAY BE PUNISHABLE AS A CRIMINAL OFFENSE.

SIGNED:

DATE:




Figure 2.2-2

DEP CODE: - - -

PAGE 0F
EMISSION STATEMENT - FUEL BURNING UPDATE:

SOURCE DESCRIPTION: DEP REG:
DEP STK:

INITIAL STARTUP DATE: SHUTDOWN DATE:

FUEL BURNING DATA:

FUEL #1 FUEL #2 FUEL #3
TYPE OF FUEL
MAX BURNER RATING (INCLUDE UNITS)
OZONE SEASON TYPICAL DAILY FUEL USE
ANNUAL USAGE (INCLUDE UNITS)
SULFUR CONTENT (PERCENT BY WEIGHT)
PERCENT ASH (SOLID FUELS ONLY)
ACTUAL HOURS PER YEAR FUEL USE

HOURS OF OPERATION:

ACTUAL HOURS PER DAY: __ ACTUAL DAYS PER WEEK: __ ACTUAL WEEKS PER YEAR:
PROCESS START TIME OF DAY: PROCESS END TIME OF DAY:

SEASONAL USE: DEC - FEB : % MAR - MAY: % JUNE - AUG : __ % SEPT- NOV : %

STACK PARAMETERS:

HEIGHT: __ FT  DIAMETER: FT  MIN EXIT TEMP: F  MIN FLOW AT MAX CAPACITY: ACFM

STACK LINING (M,R,0) T EXIT DIRECTION(V/H): _  RAIN HAT (Y/N):

POLLUTANT DATA:
TYPICAL
OZONE  EMIS CONTROL EQUIPMENT
ACTUAL  DAILY METH UNCONTROLLED EMISSION FACTORS PRIM SECD PERCNT
EMISSIONS EMISSIONS CODE  PROCESS FUEL #1 FUEL #2 FUEL #3 CODE CODE EFFICY
(TONS/YR) (LBS/DAY) ( ) ( ) ( ) ( )

voc
NOX
co
PM10
SOx
LEAD

NEREN
NERER
LT
[T

NOx RACT REPORTING:

MAX DAILY NOx EMISSIONS FROM MAY 1 THROUGH SEPT 30: (LBS/DAY) DATE OF OCCURRENCE:




Figure 2.2-3

DEP CODE: - - -

PAGE OF

EMISSION STATEMENT - PROCESS/INCINERATOR UPDATE:

SOURCE DESCRIPTION: DEP REG:
DEP STK:

INITIAL STARTUP DATE: SHUTDOWN DATE:

PROCESS DATA:
UNITS
ACTUAL ANNUAL PROCESS WEIGHT RATE:
PEAK OZONE SEASON DAILY PROCESS RATE:
MAXIMUM PROCESS DESIGN RATE:

FUEL BURNING DATA:
) FUEL #1 FUEL #2 FUEL #3
TYPE OF FUEL

MAX BURNER RATING (INCLUDE UNITS)

OZONE SEASON TYPICAL DAILY FUEL USE

ANRUAL USAGE (INCLUDE UNITS)

SULFUR CONTENT (PERCENT BY WEIGHT)

PERCENT ASH (SOLID FUELS ONLY)

ACTUAL HOURS PER YEAR FUEL USE

HOURS OF OPERATION:

ACTUAL HOURS PER DAY: __ ACTUAL DAYS PER WEEK: __ ACTUAL WEEKS PER YEAR:
PROCESS START TIME OF DAY: PROCESS END TIME OF DAY:

SEASONAL USE: DEC - FEB : __ % MAR - MAY: _ % JUNE - AUG : __ % SEPT- NOV :

STACK PARAMETERS:
HEIGHT: FT  DIAMETER: FT  MIN EXIT TEMP: OF  MIN FLOW AT MAX CAPACITY:
STACK LINING (M,R,0): _ EXIT DIRECTION(V/H): _  RAIN HAT (Y/N):

POLLUTANT DATA:
TYPICAL

ACFM

OZONE  EMIS CONTROL EQUIPMENT
ACTUAL DAILY  METH UNCONTROLLED EMISSION FACTORS PRIM SECD
EMISSIONS EMISSIONS CODE PROCESS FUEL #1 FUEL #2 FUEL #3 CODE CODE

(TONS/YR) (LBS/DAY) { ) ( ) ( )« )
voc
NOx
co
PM10
SOx
LEAD

NOx RACT REPORTING:

[T

MAX DAILY NOx EMISSIONS FROM MAY 1 THROUGH SEPT 30: (LBS/DAY) DATE OF OCCURRENCE:

PERCNT
EFFICY




Figure 2.2-4

DEP CODE: - - -

PAGE OF

EMISSION STATEMENT - ABOVE GROUND STORAGE TANK UPDATE:

SOURCE DESCRIPTION: DEP REG:
DEP STK:

INITIAL STARTUP DATE: ___ SHUTDOWN DATE:

PROCESS DATA:
STORAGE CAPACITY: 1000 GALLONS COLOR OF STORAGE TANK:
ACTUAL ANNUAL PROCESS WEIGHT RATE:

PEAK OZONE SEASON DAILY PROCESS RATE:
HOURS OF OPERATION:

ACTUAL HOURS PER DAY: ACTUAL DAYS PER WEEK: ACTUAL WEEKS PER YEAR:
PROCESS START TIME OF DAY: PROCESS END TIME OF DAY:
SEASONAL USE: DEC - FEB : __ % MAR - MAY: % JUNE - AUG : % SEPT- NOV : _ %

TANK PARAMETERS:

HEIGHT ABOVE GRADE: ___ FT TANK DIAMETER: __ FT
AVERAGE ANNUAL TEMPERATWRE: _ °F TYPICAL SUMMER TEMPERATURE: __ °F
POLLUTANT DATA:
TYPICAL
OIONE  EMIS CONTROL_EQUIPMENT
ACTUAL  DAILY  NETH UNCONTROLLED EMISSION FACTORS PRIM SECD PERCNT
EMISSIONS EMISSIONS CODE  PROCESS FUEL #1 FUEL #2 FUEL #3 CODE CODE EFFICY
(TONS/YR) (LBS/DAY) ~ (LBS/1000 GAL ) ( ) ( ) ( )
voc _ o
NOX _ -
€0 __ —
PM10 -
S0 : _
LEAD —




Figure 2.2-5

DEP CODE: - - -
) PAGE OF
EMISSION STATEMENT - GASOLINE LOADING FACILITY UPDATE:
SOURCE DESCRIPTION: DEP REG:
DEP STK:
INITIAL STARTUP DATE:~ SHUTDOWN DATE:
PROCESS DATA:
ACTUAL ANNUAL PROCESS WEIGHT RATE: 1000 GALLONS / YEAR
PEAK OZONE SEASON DAILY PROCESS RATE: 1000 GALLONS / DAY
MAXIMUM PROCESS DESIGN RATE: 1000 GALLONS / HOUR
FUEL BURNING DATA:
FUEL #1 " FUEL #2 FUEL #3
TYPE OF FUEL -
MAX BURNER RATING (INCLUDE UNITS)
OZONE SEASON TYPICAL DAILY FUEL USE
ANNUAL USAGE (INCLUDE UNITS)
SULFUR CONTENT (PERCENT BY WEIGHT)
PERCENT ASH (SOLID FUELS ONLY)
ACTUAL HOURS PER YEAR FUEL USE
HOURS OF OPERATION:
ACTUAL HOURS PER DAY: ACTUAL DAYS PER WEEK: __ ACTUAL WEEKS PER YEAR:
PROCESS START TIME OF DAY: PROCESS END TIME OF DAY:
SEASONAL USE: DEC - FEB : __ % MAR - MAY: __ % JUNE - AUG : __ % SEPT- NOV : __ %
STACK PARAMETERS:
HEIGHT: FT  DIAMETER: FT  MIN EXIT TEMP: OF  MIN FLOW AT MAX CAPACITY: ACFM
STACK LINING (M,R,0): _ EXIT DIRECTION(V/H): _  RAIN HAT (Y/N):
POLLUTANT DATA:
TYPICAL
OZONE  EMIS CONTROL EQUIPMENT
ACTUAL DAILY  METH UNCONTROLLED EMISSION FACTORS PRIM SECD PERCNT
EMISSIONS EMISSIONS CODE PROCESS FUEL #1 FUEL #2 FUEL #3 CODE CODE EFFICY
(TONS/YR) (LBS/DAY) ( ) ( ) ( ) ( )
voc ——
NOx . -
co - o
PM10 - -
SOx -
LEAD - -
FUGITIVE
voc

|




Example 1. Fuel Burning Source

This example illustrates the general use of AP-42 emission factors to estimate emissions.

Description: Commercial Boiler

SCC Code: 10300401

Annual Fuel Usage: 601,000 gals of # 6 Qil in 2002
Control Equipment: None

Operating Schedule: Days per week: 7

Weeks per season: 13
Summer Seasonal Rate: 10%

From Tables 1.3-1 and 1.3-3 of AP-42, the emission factors (lbs / 1,000 gal) for this SCC code are as
follows:

Pollutant: Emission Factor:
NOXx 47.00
VvVOC 1.60
CO 5.00

The equation used to calculate annual emissions for a fuel burning source is:

_ FXEF
2,000

The equation used to calculate the typical ozone daily emissions for a fuel burning source is:

F xEF xTs
ES=———
Ws x Ds
Where:
Ea = annual actual emissions (TPY)
Es  =seasonally adjusted daily emissions (Ibs / day)
F = actual annual fuel use (1,000 gal / year)
EF = emission factor (Ibs /1,000 gal)
Ts  =seasonal rate of use (%)
Ws = weeks per ozone season (13 weeks)
Ds =days in operation per week



A sample calculation for annual CO emissions is:

A= 601 x 5.00
2,000

= 1.50TPY

A sample calculation for ozone season daily CO emissions is:

_601x5.00x0.10
13 x7

Es = 3.30 Ibs/day

Example 2. Gasoline Loading Facility

The following example calculates VOC emissions from a gasoline loading facility.

Description: gasoline loading facility

SCC Code: 40600141

Equipment Type: gasoline submerged loading balance service
Type control: vapor recovery system

Control Efficiency: 92%

Material Stored: regular unleaded gasoline, RVP=8.6
Throughput: 90,000,000 gallons/year

Operating Schedule: days per week: 6

weeks per season: 13
Summer Seasonal Rate: 27%
Summer emission factor:  10.72 1bs/1,000 gallons transferred
Annual emission factor:  6.77 Ibs/1,000 gallons transferred

The equation used to calculate the VOC emissions factor for loading losses at a gasoline facility
(RVP = 10 and temperature = 50 °F) is:

_12.46 x SPM
T

L

Where:
L. = VOC emission factor, expressed in pounds of VOC emitted per
thousand gallons of gasoline loaded.
= saturation factor 1.00 (see Table 5.2-1)
= true vapor pressure of gasoline 4.2 psia (see Figure 7.1 - 6)
= molecular weight of gasoline vapors 66 (see table 7.1 - 2)
= temperature of gasoline 510 °R

—Z 0w
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The calculation of the annual VOC emission factor for a gasoline loading facility is:

_12.46 x1.0x 4.2 X 66
510

=6.77 Ibs/1,000 gal

L

The equation used to calculate typical ozone daily VOC emissions for a gasoline loading facility is:

Es=2XEFXTS 1y (EFF)]
Ds xWs
Where:
Es = seasonally adjusted daily emissions (Ibs / day)
Q = throughput (gals / year)
EF = emission factor (Ibs/ 1,000 gal)
Ts = seasonal rate of use
EFF = control efficiency
Ds = 6 days per week
Ws = 13 weeks per 0zone season

The calculation of daily VOC emissions for the example gasoline loading facility is:

_ 90,000,000 x 0.01072 x0.27
13x6

Es

x [1-(0.92)] = 267.18 Ibs/day

The equation used to calculate annual VOC emissions for a gasoline loading facility is:

_QXxEF
E 2000 X [1-(EFF)]
Where:
Ea = annual actual emissions (TPY)
Q = throughput (gals / year)
EF = emission factor (Ibs/ 1,000 gal)
2,000 =2,000 Ibs / ton
EFF = control efficiency

The calculation of annual VOC emissions for the example gasoline loading facility is:



_ 90,000,000 x0.00677
2,000

Ea

x [1-(0.92)] = 24.37 TPY

Example 3. Surface Coating Plant

The example surface coating plant applies 55 tons (110,000 Ibs) of coating annually: 12.5 tons
(25,000 Ibs) in Dec-Feb; 17.5 tons (35,000 Ibs) in Mar-May; 10 tons (20,000 Ibs) in Jun-Aug; and 15
tons (30,000 Ibs) in Sept-Nov.

Description: paint spray booth

SCC Code: 40200101

Annual Process Rate: 55 tons

Control Equipment:
Primary: vapor recovery system, Code = 047
Secondary: n/a
Efficiency: 0.93

Capture Efficiency: 0.90
Operating Schedule: days per week: 5
weeks per season: 13

10 tons
5tons

Summer Seasonal Rate : x100 = 18.2%

Emissions for coating facilities must be determined by material balance. Emission factors may
not be used. Information from the coating supplier indicates that the coating contains 60%
solvent. Thus, uncontrolled emissions are 60% of the total coating applied or 33 TPY.
Assuming the primary control equipment, the VRS, has an actual efficiency (including downtime
and maintenance degradation) of 93% and a capture efficiency of 90%, the control system
efficiency would be (.93 x .90) x 100 or 83.7%. The actual annual “controlled" VOC emissions
would be 33 TPY x (1 - .837) or 5.38 TPY.

The typical daily VOC emissions during the 3-month peak ozone season can be calculated using
the following equation:

EaxTs
Es=
Ws x Ds
Where:
Es = seasonally adjusted daily emissions (Ibs / day)
Ea = actual annual "controlled" VOC emissions (lbs / year)
Ws = weeks per ozone season
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Ds = days in operation per week
Ts = season rate of use

Using our example, the daily VOC emissions during the ozone season is:

10,760 x 0.182
Es=

= 30.13 Ibs/day
13 x5

Example 4. Miscellaneous VOC losses from a waste solvent reclamation unit

The example unit reclaims 20,000,000 Ibs of used toluene annually: 6,000,000 Ibs in Dec-Feb;
4,000,000 Ibs in Mar-May; 5,000,000 Ibs in Jun-Aug; and the remaining 5,000,000 Ibs in
Sept-Nov.

Description: recovered toluene fugitive losses

SCC Code: 49000204: solvent spillage
49000205: solvent loading

Annual Process Rate: 20,000,000/ 2,000 = 10,000 tons

Operating Schedule during Ozone Season: 1 day per week; 13 weeks per season

5,000,000
20,000,000

Summer Seasonal Rate : X100 = 25%

Table 4.7-1 of AP-42 gives the following fugitive emission factors for a fixed roof design
storage tank:

Spillage losses: 0.20 Ibs VOC per ton reclaimed solvent
Loading losses: 0.72 Ibs VOC per ton reclaimed solvent
Losses from leaks: not available

Losses from open sources: not available

The equation used to calculate annual fugitive emissions is:

_FXEF
2,000
Where:
Ea = annual actual emissions (TPY)
F = annual tons of reclaimed solvent
EF = emission factor (Ibs / ton reclaimed solvent)



Specifically, annual spillage losses for this example would be:

4= 10,000 x0.20

= 1.0TPY
2,000
In addition, annual-loading losses would be:
Ea= 10,000 x0.72 _ 3.6 TPY

2,000

Combined annual fugitive losses for this example would be:

Ea(total)=1.0+3.6 = 4.6 TPY (9,200 Ibs/year)

Finally, the equation to calculate daily VOC combined emissions is:

Es= Ea(total) x Ts
Ws x Ds
Where:

Es = seasonally adjusted daily emissions (Ibs / day)
Ea (Total) = combined annual fugitive losses (Ibs / year)
Ts = seasonal rate of use
Ws = weeks per 0zone season
Ds = days in operation per week

Specifically, using this example, the daily fugitive VOC combined emissions would be:

_ 9,200 x0.25
13x1

Es = 176.92 Ibs/day

Example 5. - Stoddard Solvent losses from a dry cleaning unit

This example illustrates the use of a material balance to estimate emissions from Stoddard
Solvent. The dry cleaner uses 1,800 gallons of Stoddard Solvent during the year. Approximately
25 % or 450 gallons of the Stoddard Solvent are used during each season.

Description: dry cleaner: Stoddard Solvent
SCC Code: 40100103
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Annual Process Usage: 1,800 gallons of Stoddard Solvent

Density of Stoddard Solvent: 13.6 Ibs / gal

Peak Ozone Season Daily Process Rate:  0.03 tons/day Stoddard Solvent

Operating Schedule During Ozone Season: 5.5 days per week; 13 weeks per season:
Control Equipment: vapor recovery system with 90% efficiency

1,800 gal x 13.6 Ibs/gal

Annual Process Rate = = 12.24TPY
2,000
Amount of Stoddard Solvent Recovered
By Control Equipment =12.24x0.90=11.0 TPY

Actual Annual VOC Emissions = 12.24 TPY - 11.00 TPY =1.24 TPY

The typical daily VOC emissions during the 3-month peak ozone season can be calculated using
the following equation:

_ PrxSrx(1- Eff)
Ws x Ds

Es

Where:

Es = seasonally adjusted daily emissions (Ibs / day)
Pr = actual annual process weight

Sr = season rate of use

Eff = efficiency of the control equipment

Ws = weeks per 0zone season

Ds = days in operation per week

Using our example, the daily VOC emissions during the ozone season is:

£g— 244801bsx0.25x(1-0.90) _ ¢ Ibs/day
13 weeks x 5.5 days

2.4 EMISSION SUMMARY TABLES

For the 2002 periodic inventory, Connecticut is reporting all plants which reported their actual 2002
VOC, NOx, and CO emissions and are a major source, or have actual 2002 VOC or NOx emissions
greater than 10 TPY, or CO emissions greater than 25 TPY. Appendix A, Table 1 lists the plants on
the source list by county. Appendix A, Table 2 lists by SCC code the air pollution emission factors
employed for each industrial process.



The following tables were prepared to display the emissions data in a variety of useful and easy-to-
read formats. Appendix A, Table 3 summarizes VOC, NOx, and CO emissions by major SCC
category for the Connecticut portion of the NY-NJ-CT CMSA and for the Greater Connecticut Area.
Appendix A, Table 4 summarizes CO emissions by major SCC category. Appendix A, Table 5
summarizes VOC, NOx and CO emissions for a typical ozone day by county. Appendix A, Table 6
summarizes typical winter day CO emissions by county.

Daily emissions by point for each plant on the source list is listed in Appendix A, Table 7.
Emissions have been adjusted to account for Rule Effectiveness. This format was substituted for the
AFS report because it is much easier to read and less voluminous. Operating parameters for all
points on the source list for 2002 were submitted to EPA’s National Emission Inventory Database.

2.5 QUALITY CONTROL PROCEDURES

2.5.1 Initial 1979 Quality Control Procedures

Quiality Control (QC) measures for the point source inventory were originally instituted for the 1979
Ozone SIP. Those measures consisted of three separate activities. First, a procedure was developed
to update the point source inventory. Second, the data must be verified by DEP personnel. Third,
the data must be entered accurately.

Originally, the PIQ Inventory Update form was designed to provide DEP with the yearly changes in
fuel use and process weights for the registered and permitted equipment at the inspected plants. In
general, plants that had an EPA class of Al (actual emissions > 100 TPY) were updated annually;
plants with an EPA class of A2 (potential emissions > 100 TPY') were updated every second year;
and plants with an EPA class of B (potential emissions < 100 TPY') were updated every third to fifth
year.

Since 1993, the Inventory update procedure has been phased out with the implementation of our
Emission Statement Program. The 2002 mailing included all plants which reported their actual 2002
VOC, NOx, and CO emissions and are a major source, or have actual 2002 VOC or NOx emissions
greater than 10 TPY, or CO emissions greater than 25 TPY.

Initial data verification is done by our Inventory Staff, which checks for consistency and
completeness. The Enforcement Division through their Pre-Inspection Questionnaire (PIQ)
inspections verifies on-site company records regarding fuel use, solvent use and production rate data
previously submitted in the Emission Statement Reports.

SASF Full Screen Product (SAS/FSP) is used for data entry. SAS/FSP procedures combine the
convenience of interactive, menu-driven, full-screen facilities for data entry, editing, and data
retrieval. Full-screen procedures allow one to work with an entire screen of data rather than one line
of dataatatime. The FSEDIT procedure of SAS/FSP allows one to enter and change information in
a SAS data set displayed on a terminal screen. Data entry and error detection are made easier
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because observations in the SAS data set are edited directly.

2.5.2 Additional Quality Control Procedures

The quality control program has three additional aspects. One aspect involves the procedure in
which new permitted equipment is added to the point source inventory. Before a new permit record
is transferred to the point source inventory, it must pass an edit check on 51 variables. If any of the
variables are missing, the permit record is not transferred but is returned to the permit engineer with
notification of the error sent to the engineer's supervisor.

Another aspect of quality control involves data verification by the users of the data. Point source
inventory data are routinely used by: 1) the permit group to assess permit processing fees, 2) the
modeling group for ambient impact analysis of new point sources, 3) the administrative enforcement
group for state orders and notices of violation, and 4) the business office for Title V annual emission
fees. As errors are detected by any of these groups, the appropriate corrections are made in the point
source inventory.

The last aspect of quality control involves internal measures used by point source inventory
personnel. Reasonableness checks are made on important variables. Listings are made in descending
order for variables such as actual and potential emissions, fuel usage, and stack height. These types
of listings are useful in identifying data that are out-of-bounds. Search and find commands in
SAS/FSP are used to insure consistency for a particular variable; for example, SCC code or owner
code for all equipment of the same type.
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MOBILE SOURCES

3.1 INTRODUCTION

SECTION 3

The mobile source emissions accounted for in this inventory are:

Highway
Vehicles

Nonroad
Sources

Aircraft

Commercial
Marine
Vessels

Railroad
Locomotives

All vehicles
registered for
use on the
public
roadways.

Y VWV VYV V¥V

lawn and
garden
equipment
airport service
equipment
recreational
equipment
recreational
marine vessels
light
commercial
equipment
industrial
equipment
construction
equipment
agricultural
equipment
logging
equipment

> civilian
» commercial
» military

All types of
commercial
vessels.

Locomotives
operating on
diesel fuel or
coal.




3.2 Highway Vehicles
3.2.1 Traffic Data

The Connecticut Department of Transportation (CT DOT) provided average weekday, summer
day and winter day 2002 Vehicle Miles Traveled (VMT) data for each county. CT DOT used
their PERFORM travel demand forecasting model to develop VMT estimates. This model
consists of a link-based network and trip generations based on land use, employment, census and
car ownership data. Attachment B2 of the 1990 Base Year Ozone and Carbon Monoxide
Emissions Inventory SIP' (Base Year Inventory) document contains a complete description of
the PERFORM model. Although the basic equations used to generate estimates have not
changed, the data that drives the model are continually updated. Each update carries a series
number; for example series 27 was used for this inventory. All VMT estimates presented in this
document were developed with the PERFORM model using estimates of 2000 levels of
employment, population, households, household income, and vehicle availability data. These
estimates were updated following the release of the 2000 Census data for Connecticut. CT DOT
has used a base form of this model to estimate and forecast VMT data since 1980.

The PERFORM model was used to generate 2002 VMT estimates because of its ability to
estimate VMT by county with vehicle speeds included. It is also compatible with VMT tracking
and analysis required under the Clean Air Act. The 2002 VMT was generated as projections of
the base 2000 model.

EPA requires that modeled VMT predictions be consistent with data collected as part of the
Highway Performance Monitoring System (HPMS) program. HPMS data are collected for each
of the following 12 functional road classes/facility types:

Rural Urban

Interstate Interstate

Other Principal Arterial Other Freeways & Expressways
Minor Arterial Other Principal Arterial

Major Collector Minor Arterial

Minor Collector Collector

Local Local

To meet EPA’s requirement, link volumes within the PERFORM model were stratified by
HPMS functional class based on link location and facility type code. All highway network links
in the model are individually coded for HPMS functional class. All HPMS functional classes are
represented in the highway network. Intra-Zonal trips (those too short to get on the model
network - less than 2% of the total VMT) are assigned an average trip length based on the size of
the traffic analysis zone and were considered local road trips. The 2000 PERFORM model was
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adjusted in this manner to produce data for these road classifications.

The following table shows the PERFORM model and HPMS VMT’s for the base year and the
PERFORM model VMT for 2002 (inventory year). The adjustments made by CT DOT ensure
that PERFORM model VMT estimates are consistent with HPMS VMT (units for the numbers
are millions of miles per day). These adjustments are carried throughout the forecasted years and
are reflected in the 2002 VMT estimates.

Connecticut had an average of 84.9 million VMT per day in 2002.

VMT in Millions of Miles per Day
2000 2000 2000 2002
AREA UNADJUSTED HPMS ADJUSTED ADJUSTED
MODEL MODEL MODEL

Rural 20.5 20.7 20.7 21.2
Small Urban Area
(UA) 0.9 1.2 1.2 1.2
Bridgeport UA 7.6 8.5 8.5 8.7
New Haven UA 9.8 10.4 10.4 10.6
Norwalk UA 33 33 33 33
Stamford UA 4.5 4.5 4.5 4.5
Hartford UA 15.7 16.2 16.1 16.4
Springfield UA 23 2.0 2.0 2.0
Bristol UA 0.9 1.0 1.0 1.0
Danbury UA 4.0 4.0 4.0 4.1
New Britain UA 3.0 33 33 3.4
New London UA 4.9 5.1 5.1 5.2
Waterbury UA 3.2 32 3.2 33
STATEWIDE 80.6 83.4" 83.3 84.9

HHPMS VMT includes portions of Massachusetts. Connecticut only used in state VMT.

Validations of the PERFORM model were accomplished by comparing model output to known
base data. In particular, HPMS VMT was an important basis of model validation and calibration.
A link by link assignment versus Average Daily Traffic (ADT) tabulation was made to examine
expressway assignments. Graphic plots were used as a visual review of model output of the
highway network, with assignments and ADTs posted on a link basis.

CT DOT also used a self-consistent equilibrium assignment process in that the state of
equilibrium within the PERFORM model was determined by the closure ratio criterion. This is
the ratio of the summation of the loaded network travel time to the projected summation of
loaded travel time after capacity-restrained adjustment for the current iteration. The suggested
default of 0.10 was retained for all assignment runs. This closure ratio was always attained at a
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point before the maximum number of iterations specified was reached. The equilibrium
assignment module uses volume-to-capacity ratios to adjust link speeds between iterations so
that links are not over assigned.

Previously, CT DOT categorized roads by four major types: Expressway, Arterial, Collector, and
Local. CT DOT used this format to describe the twelve HPMS functional road classes, which
were considered a hybrid mix of the four original road types. For example, the HPMS functional
road class of "Rural: Interstate" takes on the characteristics of CT DOT’s Expressway road type,
while the HPMS road called “Rural: Minor Collector” CT DOT describes it as having Collector
VMT characteristics. However, due to the changeover to the MOBILE6 emissions model and it’s
new data requirements, the VMT data supplied from the PERFORM model has changed from
previous versions. VMT by geographic area is now tabulated by four highway classifications:
expressway, arterial/collector, local and expressway ramp. Ramp VMT is estimated as a
percentage of expressways’ VMT based on the ratio of ramp mileage versus expressway mileage
in each county.

Connecticut used "Travel Activity by Vehicle Type and Functional System” data reported by CT
DOT to the Federal Highway Authority for the HPMS program (see Table 3.2.1-2a & b). This
report lists thirteen HPMS vehicle type percentages on the twelve road types outlined previously.
These data do not categorize vehicle types in the same manner as MOBILE6.2%.

HPMS vehicle fractions were converted to MOBILEG6 vehicle fractions by doing the following.
The HPMS vehicle percentages were multiplied by the VMT for each HPMS road type. This
generated VMT for each vehicle type on each road. These VMT were separated into three road
types and summed (expressway, arterial/collector, and local road) while keeping the vehicle
groups intact.

The thirteen vehicle groups were summed into three groups i.e. Light Duty Vehicles (LDV),
Heavy Duty Vehicles (HDV) and Motorcycles (MC). “Passenger Car” and “Other 2-Axle, 4-Tire
Vehicles” VMT were summed to get LDV VMT. “Motorcycle” VMT were summed for MC and
the remaining vehicle categories were summed for the HDV group. All of the sums were done
by the three road types.

A Connecticut vehicle VMT fraction of LDV, HDV and MC per road was determined using the
total VMT by road versus the individual vehicle VMT. The MOBILE6 default vehicle fractions
for the equivalent vehicle types were determined by summing LDV and LDT1, LDT2, LDT3 and
LDT4 for the LDV. HDV was a summation of HDV2B, HDV3, HDV4, HDV5, HDV6, HDV7,
HDVS8A and HDV8B. MC was the MC default.

The ratio of the Connecticut VMT vehicle fractions to the summed MOBILEG6 defaults was then
multiplied by appropriate individual MOBILEG6 vehicle fraction default values. This gave the
Bureau a Connecticut specific VMT mix for the four road types (expressway VMT fractions
were also used for ramps). This follows the methodology outlined in the MOBILE6 Technical
Guidance® section 4.1.4 “Disaggregation of Local Information”.

A state-specific vehicle mix data was entered into MOBILEG for each road class.



Variations in speed on the network are accounted for by the use of a new MOBILEG6 input file
depicting the speed distribution of VMT (in percentage form) for freeways and arterials only. A
conversion is made internally to equate CT DOT’s VMT speeds to the MOBILE6 speed ranges,
shown as follows:

MOBILE6/CT DOT Model Speed Bins

MOBILE Model Model

Speed Bin | Abbreviation Description Freeway | Arterial
# Speeds Speeds
1 2.5 mph Average speed  0-2.5 mph - -
2 5 mph Average speed 2.5-7.5 mph - 5
3 10 mph Average speed 7.5-12.5 mph 10 10
4 15 mph Average speed 12.5-17.5 mph - 15
5 20 mph Average speed 17.5-22.5 mph 20 20
6 25 mph Average speed 22.5-27.5 mph - 25
7 30 mph Average speed 27.5-32.5 mph 30 30
8 35 mph Average speed 32.5-37.5 mph - 35
9 40 mph Average speed 37.5-42.5 mph 40 40
10 45 mph Average speed 42.5-47.5 mph - 45
11 50 mph Average speed 47.5-52.5 mph 51 50
12 55 mph Average speed 52.5-57.5 mph 54,56 -
13 60 mph Average speed 57.5-62.5 mph 63 -
14 65+ mph Average speed > 65.5 mph 65 -

The procedure previously used to calculate speeds was retained; however, as MOBILE 6 only
allows speed distributions for freeways and arterials, only those two categories are reported.
These files are presented in Attachment C1.



TABLE 3.2.1 - 2a
HPMS TRAVEL ACTIVITY PERCENTAGES BY VEHICLE TYPE AND FUNCTIONAL
SYSTEM CONNECTICUT - 2002

ROAD CLASS: RURAL

Other
Principal Minor Minor
Arterial Arterial Major Collector
VEHICLE TYPE Interstate | (OPA) (MA) Collector | (NOTE*) Local
Motorcycle 0.04 0.02 0.70 0.18 0.27 0.19
Passenger Car 75.56 79.13 80.22 76.04 83.80 80.61
Light Truck 12.87 15.31 15.47 20.48 12.74 15.55
Buses 0.30 0.36 0.07] 0.27 0.00 0.05
2-Axle, 6-Tire

Single Trucks 2.10 1.47 1.14 1.31 1.04 1.72
3-Axle Single Trucks 0.66) 0.62 0.85 0.50 0.78 0.76

4 Or More Axle Single
Trucks 0.16 0.18 0.36 0.28 0.62 0.24

4 Or Less Axle Trailer
Trucks 0.98 0.71 0.59 0.37 0.48 0.45
5-Axle Trailer Trucks 6.93 2.11 0.58 0.55 0.18 0.42
6-Axle Tandem Trucks 0.23 0.05 0.02 0.02 0.09 0.01

5 Or Less Axle Tandem
Trucks 0.15 0.03 0.00 0.00 0.00 0.00
6-Axle Tandem Trucks 0.02 0.01 0.00, 0.00 0.00 0.00
7 Or More Tandem Trucks 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 100%) 100%) 100%) 100%) 100%) 100%)

* NOTE: Rural Minor Collector mixes no longer tabulated for HPMS; the mixes shown are
from 1999 HPMS.



TABLE 3.2.1 -

2b

HPMS TRAVEL ACTIVITY PERCENTAGES BY VEHICLE TYPE AND FUNCTIONAL
SYSTEM CONNECTICUT - 2002

ROAD CLASS: URBAN

Other Other
VEHICLE TYPE (Interstate E;?rg:gvzy Z:':;:;:Ial x:l'?ec:':al Collector Local
(OF&E) (OPA)
Motorcycle 0.09 0.05 0.19 0.26 0.21 0.53
Passenger Car 77.50 82.82 80.26 82.09 84.01 84.51
Light Truck 11.72 12.33 14.80 15.21 12.47 12.99
Buses 0.22 0.08 0.43 0.06 0.02 0.01
2-Axle, 6-Tire Single

Trucks 2.30 1.82 1.84 0.99 0.87 1.08
3-Axle Single Trucks 0.64 0.58 0.64 0.30 0.38 0.18

4 Or More Axle Single
Trucks 0.17 0.18 0.19 0.14 0.60 0.32

4 Or Less Axle Trailer
Trucks 0.81 0.52 0.74 0.76 1.01 0.25
5-Axle Trailer Trucks 6.08 1.54 0.82 0.18 0.42 0.13

6 Or More Axle Trailer
Trucks 0.16 0.05 0.02 0.01 0.01 0.00

5 Or Less Axle Tandem
Trucks 0.25 0.03 0.06 0.00 0.00 0.00
6-Axle Tandem Trucks 0.06 0.00 0.01 0.00 0.00 0.00

7 Or More Tandem

Trucks 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 100% 100% 100% 100% 100% 100%




3.2.2 MOBILEG6

MOBILE®6.2, EPA’s new Mobile Source Emission Factor Model, was used to calculate emission
factors for highway vehicles as directed in the Procedures for Emission Inventory Preparation,
Volume IV: Mobile Sources (Procedures Document)®. All input data supplied to the MOBILE6
computer program are presented in Appendix B, Tables 1, 2, 3, 4 and 6, and Attachments B1, C1
and D1. National default values were used for many of the input parameters such as:

< basic emission rates

< tampering rate

< annual mileage accumulation rates, and

< diesel fractions, etc.

MOBILE6 was run with the resulting emission factors applied to Connecticut county VMTs
according to the status areas where they were located. Separate MOBILE6 parameters were
developed for each 8-hour ozone non-attainment area and each Carbon Monoxide maintenance
area. The Carbon Monoxide maintenance areas are based on the original 1990 temperature
determinations and census results for the CT portion of the NY-NJ-CT CMSA and the Greater
Connecticut Area, while the new 8-hour ozone non-attainment areas are based on updated
temperature determinations and 2000 census results for the CT portion of the NY-NJ-CT CMSA
and the Greater Connecticut Area. This follows EPA’s guidance since minimum and maximum
temperatures must be determined for each non-attainment area and vehicle speed profiles were
derived for each county. Emission factors were calculated using the design temperatures
calculated for each status area. The design temperature and status area for Carbon Monoxide
remains unchanged and is based upon 1990 typical exceedance day temperatures to be consistent
with the 1990 emission calculations, as required by EPA. The design temperature and status area
for Ozone was modified so that it is now based upon the 8-hour standard typical exceedance day
temperatures for 2002 (i.e. 2000, 2001, and 2002), in-state temperatures (Danbury versus
LaGuadia Airport, NY), and drawn at county lines considering the 2000 census results defining
metropolitan statistical areas.

Connecticut’s Inspection and Maintenance (I/M) program began in 1983 with annual idle testing
of tailpipe emissions for 25 years old or newer (i.e. model year 1958 and later) cars and trucks
that had a Gross Vehicle Weight Rating (GVWR) of up to 10,000 pounds. The program was
enhanced beginning in 1998, requiring biennial loaded ASM2525 testing for model year 1981
and later gasoline cars and model year 1981 and later gasoline cars gasoline trucks having a
GVWR of up to 8,500 pounds. Model year 1980 and earlier gasoline cars that were 25 year old
or newer, model year 1980 and earlier trucks that were 25 years old or newer, and all 25 year old
or newer trucks having GVWR of 8,501 to 10,000 pounds were required to continue annual idle
testing. MOBILE6 model runs for 2002 reflect these program requirements. All vehicles were
also required to participate in a gas cap pressure test. Table 3 documents the input values used in
the MOBILEG6 external I/M file. /M data was gathered from the “Evaluation of Test Data
Collected in 2001 and 2002 from Connecticut’s Inspection/Maintenance Program” prepared by
dKC — de la Torre Klausmeier Consulting and the Connecticut Department of Motor Vehicles
(DMV).

The first phase of the federally required reformulated gasoline (RFG) program began in
Connecticut in 1995, and was included in the modeling for 2002. A summer Reid Vapor
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Pressure (RVP) value of 6.86 psi was input based on a weighted average of RVP sampling in
EPA’s gasoline storage terminal compliance study'' performed in 2002, however page 151 of the
Mobile 6.2 users guide indicates value used internally within the model is 6.7 psi based on the
use of the RFG program.” Similarly, a winter RVP of 13.1 psi was input based on the average
RVP sampling in EPA’s gasoline storage terminal compliance study’ performed in 1999,
however page 160 of the Mobile 6.2 users guide indicates that all RVP effects are the same for
RVP values greater than 11.7 psi.?

MOBILE6 was also run for winter CO emission estimates using eight sets of input parameters,
(one for each county). These sets were identical to the ozone-input files except for changes in
minimum and maximum temperatures, the month of analysis and gasoline RVP. The MOBILEG6
input data used for the 2002 Ozone and CO inventories are presented in Appendix B, Table 6.
The Air Bureau applied these emission factors to the seasonally adjusted VMT data to obtain
emission totals for each season. Annual emissions were calculated using the unadjusted average
daily VMT and summer emission factors, then multiplying by 365 days.

Klausmeier Consulting also generated Connecticut fleet age distribution data derived from 2002
DMV vehicle registration data with the aid of a VIN decoder. The consultant provided a 5-
vehicle type/25 model year matrix to represent state-specific age percentages by vehicle type as
defined in the MOBILEG6.2 model guidance. The 25th model year contains all vehicles that are
25 years old and older. The Connecticut DEP used the 2002 DMV vehicle registration data to
develop an age distribution profile for motorcycles and developed a database that included the
consultants’ results to check and further refine the derived age distribution data.

The percentage for each model year and each vehicle type was then calculated and formatted as
necessary for use in the MOBILE6 model. Attachment D1 documents the input values used in
the MOBILESG external age distribution file. Table 3.1.2-1 contains the total number of vehicles
in the DMV registry in 2002 for each of the 25 years.



TABLE 3.1.2-1
2002 CT DEPARTMENT OF MOTOR VEHICLES REGISTRY
Model Year Lighlt\lll;l:t];e;::lil‘icles Model Year Lighlt\lll;l:t];e;::lil‘icles
2002 188,348 1989 88,784
2001 204,054 1988 79,675
2000 211,150 1987 65,087
1999 190,206 1986 46,695
1998 177,299 1985 30,447
1997 172,973 1984 20,072
1996 148,491 1983 10,997
1995 165,670 1982 6,347
1994 141,790 1981 4,936
1993 126,482 1980 3,257
1992 103,487 1979 5,200
1991 90,174 1978 (Note 1) 6,159
1990 86,891 1977 or Older (Note 1) 15,740
TOTAL NUMBER OF REGISTERED VEHICLES = 2(’;2(:;421)1

Note 1:

The 25" year is 1978. The total count for 1978 and older vehicles is 21,899. The

above table shows that approximately 72% of the vehicles listed at the last available

input year (Model Year 1978) are more than 25 years old (Model Year 1977 or Older).
The total count at the 25" year is less than 1% of the total light duty vehicle count and
therefore are not a dominant contributor of total emissions.

Note 2:

The total vehicle count for 2002 is less than the total vehicle count for 1999. This is a

result of improvements to the treatment of DMV registration data, specifically more
diligent elimination of off-road vehicles, specialty vehicles, motorcycles, trailers, and a
more stringent review of VIN Decoder output against specific registry classification
codes and other registry data.




MOBILE®6.2 allows the user to input an hourly facility mix. For example, at 7am, 80% of the
VMT can be assigned to expressways, 10% to arterials/collectors, 5% to local roads and 5% to
ramps. Values like these can be input for each hour of the day. Connecticut opted to isolate
each road to extract specific emission factors. This was accomplished by zeroing out all but one
road type with the remaining road type having a value of 100%. Four MOBILE6 runs were
carried out to obtain emission factors for each of the four road classes.

Emission factors for each vehicle type per road class in each county were matched with the
corresponding county VMT. For example Hartford County summer day expressway emission
factors were calculated with inputs such as Hartford expressway speed percentages, expressway
vehicle mix, etc. Those emission factors were then matched with Hartford expressway VMT
presented in Attachment El1 to perform the appropriate emission calculations. This same
procedure was done for Arterials/Collectors, Local roads and Ramps. The formula used to
calculate emissions for typical high ozone summer day in a county is presented below.

£ -Y VMT, . X EF, 4« x MIX, ,
¢ V.R.C 453.6 x 2000

Where:

Ec = tons emission per day in County C
MIXyr = Percentage of Vehicle type V on road class R
VMTrc = County Vehicle Miles Traveled for road class R in County C

EFyrc  =MOBILE6 emission factor in grams/mile Vehicle type V on road class R
in County C

453.6 =453.6 grams/pound

2000 = 2000 pounds/ton

A sample calculation of summer day VOC emissions estimated for the 2002 Light Duty Gasoline
Vehicles traveling on ‘Arterial/Collector’ roads in Hartford County is presented below.
(Therefore, this calculation will represent one of the vehicle emissions, Ey, used in the
summation for the county emissions, Ec.)

_10,572,090x1.0138x0.511456
453.6 x 2000

EV

Ev = 6.043 tons VOC per day

Mobile source emission factors by county are summarized in Appendix B Table 7 (Ozone
Season) and Appendix B Table 8 (Winter Season). Summer daily emissions from mobile sources
are summarized by county in Appendix B, Table 9, summarized by Road Type for the entire
state in Appendix B, Table 10 and summarized by non-attainment status area in Appendix B,
Table 11. Winter Daily Carbon Monoxide emissions are summarized in Appendix B, Table 12.
Annual emissions from mobile sources are summarized by county in Appendix B, Table 13,
summarized by Road Type for the entire state in Appendix B, Table 14 and summarized by
non-attainment status area in Appendix B, Table 15.
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3.3 NONROAD MOBILE SOURCES

The Nonroad Mobile Sources consist of:

Nonroad Mobile Sources

< Aircraft

< Commercial Marine Vessels
< Locomotives

< Lawn and Garden equipment
< Airport service equipment

< Recreational equipment

< Recreational Marine Vessels
< Light Commercial equipment
< Industrial equipment

< Construction equipment

< Agricultural equipment

< Logging equipment

The April 2004 draft U.S. EPA Nonroad Emission Model (NONROAD Model) was used to
estimate 2002 VOC, NOy, and CO annual emissions, 2002 VOC, NOy, and CO daily emissions
for a typical ozone season day and 2002 CO winter day emissions for all non-road mobile source
categories except for locomotive, aircraft, and commercial marine vessels emissions. Emissions
from aircraft, commercial marine vessels, and locomotives are discussed and calculated in
sections 3.4, 3.5, and 3.6, respectively.

All input data supplied to the NONROAD Model is presented in Appendix B, Table 5. Gasoline
fuel RVP, gasoline oxygen weight percent and gasoline sulfur percent were calculated from fuel
sampling measurements' ' that included samples from Connecticut, New York, and New Jersey.
No state modifications were made to the EPA base files via the NONROAD Model advanced
options, therefore EPA supplied data were used for geographic allocation, temporal allocation,
growth, equipment population, phase in, emission factors, deterioration factors, and activity.

Connecticut specific sampling measurements for diesel sulfur were not readily available, so test
runs were conducted with varying sulfur inputs to determine the sensitivity of output results for
pollutants within the scope of this report to varied sulfur concentrations. It was determined that
sulfur did not impact CO, VOC, or NOx results, therefore the NONROAD Model default input
value was used.

A summary of summer daily emissions, winter daily carbon monoxide emissions and annual
emissions from non-road mobile sources are presented in Table 3.3-1. Summary data for
aircraft, commercial marine vessel, and locomotive emissions are included in Table 3.3-1, but
detailed calculations and discussions supporting the summary data are found in sections 3.4, 3.5,
and 3.6, respectively.
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TABLE 3.3-1

2002 SUMMARY OF ANNUAL AND DAILY EMISSIONS FROM NONROAD MOBILE SOURCES
WINTER ~ ANNUAL  ANNUAL  ANNUAL

DAILY VOC DAILY CO DAILY NOx DAILY CO vocC CcO NOx
EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSION
County (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
Fairfield
Agricultural Equipment 8 61 55 9 1 6 5
Aircraft Exhaust 361 5,762 188 3,756 58 819 33
Airport Equipment 0 0 0 0 0 0 0
Commercial Equipment 4,053 105,678 3,297 100,960 643 16,667 520
Commercial Marine Vessels 100 220 542 220 18 40 99
Construction and Mining Equipment 5,465 43,628 30,680 16,926 567 4,510 3,172
Industrial Equipment 2,577 41,425 10,620 41,578 409 6,544 1,693
Lawn and Garden Equipment (Com) 23,618 371,391 4,753 97,097 2,907 40,241 502
Lawn and Garden Equipment (Res) 4,585 77,763 584 17,716 779 11,936 88
Locomotives 110 264 2,664 264 14 34 346
Logging Equipment 0 0 0 0 0 0 0
Pleasure Craft 17,061 39,229 1,874 1,453 3,249 7,530 360
Railroad Equipment 16 191 68 186 2 28 10
Recreational Equipment 688 3,533 30 997 99 508 4
Fairfield Total: 58,643 689,145 55,355 281,162 8,747 88,863 6,833
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TABLE 3.3-1

2002 SUMMARY OF ANNUAL AND DAILY EMISSIONS FROM NONROAD MOBILE SOURCES
WINTER ~ ANNUAL  ANNUAL  ANNUAL

DAILY VOC DAILY CO DAILY NOx DAILY CO vocC CcO NOx
EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSION
County (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
Hartford
Agricultural Equipment 69 555 493 81 7 55 49
Aircraft Exhaust 1,416 11,005 3,691 6,463 205 1,558 663
Airport Equipment 19 200 176 195 4 37 32
Commercial Equipment 3,294 85,634 2,625 79,772 524 13,506 414
Commercial Marine Vessels 25 51 143 51 5 9 26
Construction and Mining Equipment 2,091 16,765 11,716 6,415 217 1,733 1,211
Industrial Equipment 2,313 37,132 9,539 37,018 367 5,866 1,522
Lawn and Garden Equipment (Com) 18,581 294,241 3,669 69,759 2,253 31,639 386
Lawn and Garden Equipment (Res) 4,475 75,095 544 16,745 761 11,528 82
Locomotives 64 154 1,553 154 8 20 202
Logging Equipment 0 0 0 0 0 0 0
Pleasure Craft 1,473 3,018 121 112 280 579 23
Railroad Equipment 16 191 67 182 2 28 10
Recreational Equipment 169 11,309 61 3,063 24 1,626 9
Hartford Total: 34,007 535,350 34,399 220,010 4,658 68,184 4,630
Litchfield
Agricultural Equipment 90 724 643 106 9 71 64
Aircraft Exhaust 15 442 3 161 2 49 0
Airport Equipment 0 0 0 0 0 0 0
Commercial Equipment 573 14,884 456 13,865 91 2,347 72
Construction and Mining Equipment 389 3,120 2,180 1,194 40 323 225
Industrial Equipment 556 8,945 2,286 8,917 88 1,413 364
Lawn and Garden Equipment (Com) 4,194 66,414 828 15,279 506 7,121 87
Lawn and Garden Equipment (Res) 1,260 21,143 153 4,653 214 3,242 23
Locomotives 10 26 266 26 1 3 35
Logging Equipment 5 30 8 29 1 5 1
Pleasure Craft 2,380 4,875 195 180 453 936 37
Railroad Equipment 4 42 15 40 1 6 2
Recreational Equipment 3,634 12,821 122 11,376 727 2,291 19
Litchfield Total: 13,108 133,466 7,156 55,827 2,132 17,808 931
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TABLE 3.3-1

2002 SUMMARY OF ANNUAL AND DAILY EMISSIONS FROM NONROAD MOBILE SOURCES
WINTER ~ ANNUAL  ANNUAL  ANNUAL

DAILY VOC DAILY CO DAILY NOx DAILY CO vocC CcO NOx
EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSION
County (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
Middlesex
Agricultural Equipment 18 147 131 22 2 14 13
Aircraft Exhaust 17 407 2 162 3 37 1
Airport Equipment 0 0 0 0 0 0 0
Commercial Equipment 539 14,060 439 13,239 86 2,217 69
Commercial Marine Vessels 58 115 323 115 11 21 59
Construction and Mining Equipment 426 3,404 2,394 1,310 44 352 247
Industrial Equipment 438 7,038 1,809 7,037 70 1,112 289
Lawn and Garden Equipment (Com) 3,098 48,710 623 11,914 377 5,249 66
Lawn and Garden Equipment (Res) 962 16,328 123 3,632 163 2,504 19
Locomotives 61 220 883 220 8 29 115
Logging Equipment 0 0 0 0 0 0 0
Pleasure Craft 5,688 12,995 613 479 1,083 2,494 118
Railroad Equipment 3 34 12 33 0 5 2
Recreational Equipment 2,065 10,598 89 2,956 298 1,524 13
Middlesex Total: 13,374 114,057 7,442 41,119 2,145 15,558 1,009
New Haven
Agricultural Equipment 30 244 218 36 3 24 22
Aircraft Exhaust 352 11,245 41 3,881 41 1,232 6
Airport Equipment 5 48 43 47 1 9 8
Commercial Equipment 3,071 80,063 2,498 75,391 487 12,627 394
Commercial Marine Vessels 14 31 78 31 3 6 14
Construction and Mining Equipment 3,429 27,370 19,247 10,536 356 2,830 1,990
Industrial Equipment 2,112 33,821 8,749 33,818 336 5,344 1,397
Lawn and Garden Equipment (Com) 8,427 132,518 1,696 31,259 1,019 14,231 178
Lawn and Garden Equipment (Res) 4,225 71,669 538 16,155 718 11,003 81
Locomotives 199 488 4,932 488 26 63 641
Logging Equipment 0 0 0 0 0 0 0
Pleasure Craft 20,388 47,265 2,291 1,742 3,882 9,073 440
Railroad Equipment 16 182 65 175 2 27 9
Recreational Equipment 1,053 13,763 91 3,793 152 1,979 13
New Haven Total: 43,321 418,707 40,487 177,352 7,025 58,447 5,193
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TABLE 3.3-1

2002 SUMMARY OF ANNUAL AND DAILY EMISSIONS FROM NONROAD MOBILE SOURCES
WINTER ~ ANNUAL  ANNUAL  ANNUAL

DAILY VOC DAILY CO DAILY NOx DAILY CO vVOC CO NOx
EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSION
County (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
New London
Agricultural Equipment 53 429 381 63 5 42 38
Aircraft Exhaust 309 2,287 107 1,473 45 335 16
Airport Equipment 1 12 10 11 0 2 2
Commercial Equipment 509 13,230 406 12,325 81 2,087 64
Commercial Marine Vessels 57 122 314 122 10 22 57
Construction and Mining Equipment 1,215 9,740 6,807 3,727 126 1,007 704
Industrial Equipment 701 11,246 2,891 11,211 111 1,777 461
Lawn and Garden Equipment (Com) 2,036 32,240 402 9,034 256 3,527 43
Lawn and Garden Equipment (Res) 1,535 25,758 187 5,744 261 3,954 28
Locomotives 53 134 1,358 134 7 17 176
Logging Equipment 0 0 0 0 0 0 0
Pleasure Craft 8,936 19,744 925 726 1,699 3,790 178
Railroad Equipment 5 58 21 56 1 9 3
Recreational Equipment 2,943 11,679 106 3,249 426 1,679 15
New London Total: 18,353 126,679 13,915 47,873 3,029 18,248 1,785
Tolland
Agricultural Equipment 38 307 273 45 4 30 27
Aircraft Exhaust 25 774 4 271 3 88 0
Airport Equipment 0 0 0 0 0 0 0
Commercial Equipment 227 5,892 181 5,488 36 929 28
Construction and Mining Equipment 473 3,793 2,650 1,451 49 392 274
Industrial Equipment 138 2,121 604 2,115 22 336 98
Lawn and Garden Equipment (Com) 1,018 16,120 201 3,938 124 1,738 21
Lawn and Garden Equipment (Res) 708 11,879 86 2,633 120 1,822 13
Locomotives 10 24 248 24 1 3 32
Logging Equipment 0 0 0 0 0 0 0
Pleasure Craft 680 1,393 56 52 129 267 11
Railroad Equipment 3 30 11 29 0 4 2
Recreational Equipment 740 6,796 47 1,860 107 977 7
Tolland Total: 4,059 49,129 4,360 17,907 596 6,589 513
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TABLE 3.3-1

2002 SUMMARY OF ANNUAL AND DAILY EMISSIONS FROM NONROAD MOBILE SOURCES
WINTER ~ ANNUAL  ANNUAL  ANNUAL

DAILY VOC DAILY CO DAILY NOx DAILY CO vVOC CO NOx
EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSION
County (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
Windham
Agricultural Equipment 61 489 435 72 6 48 43
Aircraft Exhaust 79 1,663 13 796 11 219 2
Airport Equipment 0 0 0 0 0 0 0
Commercial Equipment 213 5,530 170 5,151 34 872 27
Construction and Mining Equipment 264 2,113 1,477 809 27 218 153
Industrial Equipment 265 4,233 1,095 4,220 42 669 175
Lawn and Garden Equipment (Com) 909 14,400 180 3,800 113 1,565 19
Lawn and Garden Equipment (Res) 609 10,221 74 2,260 103 1,568 11
Locomotives 13 32 326 32 2 4 42
Logging Equipment 35 212 58 204 6 33 9
Pleasure Craft 831 1,702 68 63 158 327 13
Railroad Equipment 2 24 9 23 0 4 1
Recreational Equipment 1,607 7,780 65 2,153 232 1,118 9
Windham Total: 4,887 48,400 3,969 19,584 734 6,646 505
State Total: 189,752 2,114,933 167,084 860,834 29,067 280,342 21,400
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3.4 AIRCRAFT

Aircraft emissions were calculated using diverse databases along with other sources of
information. 2002 CT DOT activity reports and Federal Aviation Administration (FAA) activity
reports from the largest airports (those with FAA control towers) were considered where
possible. However, Connecticut survey data collected using the form shown in Attachment F-1
generally provided aircraft specific LTOs and were considered to be of higher quality than other
data sources. The largest airports in Connecticut are as follows.

o Bradley International Airport e Igor I. Sikorsky Memorial Airport
o Danbury Municipal Airport e Tweed-New Haven Airport
o Groton-New London Airport e  Waterbury-Oxford Airport

o Hartford-Brainard Airport

Table 3.4-1 provides a comparison between the Federal Aviation Administration’s Terminal
Area Forecast (TAF) Data and available survey data. The Terminal Area Forecast System is the
official forecast of aviation activity at FAA facilities, which includes historical data (years 2002
and earlier) and future forecasts for the active airports in the National Plan of Integrated Airport
System (NPIAS). This includes FAA towered airports, federally contracted towered airports,
non-federal towered airports, and many non-towered airports. Airports that provided survey
responses that had significantly different activity than reported in TAF were contacted to confirm
appropriate LTO counts were used in the emissions estimates.

The Bureau used the FAA's Emission and Dispersion Modeling System (EDMS) version 4.2
software package to estimate emissions. In many cases the EDMS assigned a default engine to
each type of aircraft, and each engine carried default emission factors. For exact survey response
aircraft matches, the EDMS defaults were used. In other cases, research was required to assign
the appropriate engine to the survey response. It is important to note that while it is the engine
and not the specific aircraft model that defines the emission profile, multi-engine aircraft will
generate pollution at a progressively proportional rate.

Because of the correlation between temperature and pollution production, an effort was made to
seasonally adjust the LTOs at each airport. Annual, summer (Ozone season) and winter (CO
season) aircraft specific LTO data were obtained from survey results. This enabled the Bureau to
calculate seasonal emissions directly for these airports. Average seasonal adjustments were
developed and applied to airports that did not supply seasonal LTO information. Seasonal
adjustments were calculated for hospital and non-hospital helicopters and for fixed wing aircratft.
Non-hospital helicopters and aircraft had increased activity during the summer and lowest
activity in the winter, while hospital helicopter LTOs approximated uniform activity year round.

The emission rates for aircraft vary at different stages (or modes) of each LTO cycle. The four
LTO modes are Taxi/Idle-out/in, Takeoff, Climb out, and Approach. Each mode occurs for a
fixed length of time depending on the category of aircraft (i.e., jumbo jet, helicopter, turboprop,
etc.). The emission estimates used default time-in-mode values provided by the EDMS model.
The EPA default assignment of 26 minutes for Taxi/Idle-out/in was applied to all airports,
including Bradley International Airport.
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Table 3.4-2 shows how the aircraft make and model survey results reported to DEP were
matched to the EDMS aircraft/engine model assignments. Table 3.4-2 shows composite
emission factors of pounds of pollutant per LTO. Table 3.4-2 also shows the reported survey
LTO count for the stated aircraft makes and models. LTO’s were apportioned when more than
one EDMS aircraft/engine model combination was assigned to the survey aircraft make and
model. Individual surveys and web-based sources, such as www.risingup.com and
www.airliners.net, were used and EDMS aircraft/engine emission estimates were reviewed to
ensure reasonable assignments for the subject survey data.

When available, the default EDMS engine for the aircraft was used for the survey response.
Otherwise, a weighted assignment of engines was used. A good example showing this situation
is the aircraft model “Embraer EMB-135" model survey response, which was applied equally to
ten engine types having similar but not identical emission factors.

Reviewing the table for more extreme examples, it is possible to assess a range of emission
factors assigned to the survey results. Looking at the links to the EDMS options available for the
survey response of “Beechjet”, it is possible to see that both the Beechjet 400 and the Beechjet
400A are two engine airplanes assigned an EDMS engine model of “JT15D-5 (A & B)” with
identical emission factors. Given that both options provide identical results, the percentage of
LTOs assigned to each model would have no impact on calculated emissions. However, the
survey response of “DC-8-70s” has the largest range of emission factors for linked EDMS
airplane makes and models due in part to it being a four-engine airplane. The minimum CO
emission factor for “DC-8-70s” is 45.636 1b CO/ LTO for the “CFM56-2A SERIES” engine,
while the maximum CO emission factor for “DC-8-70s” is 263.496 1b CO/ LTO for the “JT3D-7
SERIES” engine. In this “DC-8-70s” case, the percent applied for each link has an impact to
calculated emissions. 14% was applied to the largest emission factor, while the balance of the
percent applied to various emission factors that were significantly lower than the maximum
emission factor yielding a composite emission factor of 83.760 b CO / LTO for “DC-8-70s”.
Clearly, the emission factor could vary from 45.636 1b CO/ LTO to 263.496 1b CO/ LTO
depending upon the engines used on the “DC-8-70s” performing the LTOs. This largest range of
emission factors was selected to illustrate the widest possible difference in emission factors for
the purpose of illustrating how the use of different engines on an airplane can influence the
emission factor. While this difference is extreme, given the next widest range of emission
factors was less than half the range of this “DC-8-70s” example, the illustration that different
EDMS assignments may or may not impact emission factors linked to a survey response is
demonstrated by these two examples. Table 3.4-2 shows the range of emission factors linked to
a survey response.

Table 3.4-2 also shows that the emission factor varies with engine model and number of engines
on the airplane. When the number of engines cannot explain a difference in the presented
emission factors for an engine model, it is usually due to the aircraft having different time-in-
mode values. This is most pronounced when the same engine is used on helicopters and fixed
wing aircraft.

In cases where survey results were too general or the specific aircraft and engine combination
could not be found in EDMS, a best estimate Connecticut specific composite set of emission
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factors or EPA fleet average emission factors were applied. These cases are included in Table
3.4-2 with an engine beginning with “User-Created”. The Connecticut specific composite
emissions factors were developed from survey data and added to the EDMS options as a user
defined type, and were used for less than 3% of the statewide LTOs. Connecticut specific
composite emissions factors were developed for the following aircraft types: Military Helicopter,
General Aviation Jet, General Aviation Multi Piston, and General Aviation Single Piston.

EPA fleet average emission factors were used when aircraft specific LTO data were not
sufficiently defined (i.e. “All other aircraft”, “Other”, and “Turbine (all jets, turbo plants)” or
when no aircraft specific survey results were available. The EPA Fleet Average Procedure
specified in the 1992 Procedures for Emission Inventory Preparation Document® was used for
estimating emission factors associated with these LTOs, which accounted for 37% of statewide
LTOs. The general aviation aircraft EPA fleet average was usually applied (approximately 93%
of EPA fleet average procedure usage) while the air taxi aviation aircraft EPA fleet average was
applied for the remaining cases (approximately 7% of EPA fleet average procedure usage). Air
taxi contribution to the specific airport’s traffic was based on available data concerning airport
activities, typically obtained from the TAF air taxi operation counts or www.airnav.com.
Aircraft fleet serving in an air taxi capacity use fewer of the smallest engines and use more
turboprop and turbojet engines than used in general aviation fleet, consequently the air taxi fleet
average emission factors are greater than the general aviation fleet average emission factors.

Emissions were calculated using a methodology consistent with the 1992 Procedures for
Emission Inventory Preparation Document’. The EDMS program returned emission estimates
for each mode of operation. Internally, EDMS Mode 1 corresponds to approach, Mode 2
corresponds to climb out, Mode 3 corresponds to takeoff, and Mode 4 corresponds to idle. The
emissions for each mode were combined to obtain a composite emission factor for each LTO,
which when multiplied by the number of LTOs for a given period yields emission results for that
period. The LTO seasonal adjustments and unit conversions were factored in the following
equation.

E;=LTO;XTIM y x FF, /1000 x E[ 4 x Ne;/ P | CF

Where:

Ejj = Total emissions of pollutant i, in pounds per day or tons per year,
produced by aircraft type j for all LTO cycles

LTO; = Annual Landing and Take-Off Cycles for aircraft type j. (If summer or
winter emissions were sought, seasonal LTO Cycles for aircraft type j
were used when known or seasonal LTO Cycles for aircraft type j were
calculated from seasonal adjustment factors when not directly available
from survey data.)

TIM;. = Time in mode for mode k, in minutes, for aircraft type j

FFj = Fuel flow for mode k, in pounds of fuel per minute, for each engine used
on aircraft type j.

ElL;jk = Emission index for pollutant i, in pounds of pollutant per thousand pounds
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of fuel, in mode k for aircraft type j

1000 pounds of fuel per thousand pounds of fuel conversion factor to
balance the units of the equation (i.e. FFj is in units of pounds of fuel per
minute and E;j 1s in units of pounds of pollutant per thousand pounds of
fuel, dividing by 1000 1bs/thousand pounds of fuel balances the units of
the equation).

Ne; Number of engines used on aircraft type j

P = Period which is 1 year if calculating annual emissions or is the number of
days in Ozone or CO season if calculating a daily emission rate.
Conversion factor for balancing units when annual emissions are
calculated, which is 2000 for annual calculations and 1 for seasonal
calculations. The units for the equation are pounds per day for seasonal
input, but are not tons per year for annual input. Consequently, it is
necessary to divide by 2000 pounds per ton to obtain the desired annual
units of tons per year.

1000

CF =

A sample calculation for CO emissions from Gulfstream II aircraft LTOs at Igor I. Sikorsky
Memorial Airport in Fairfield County during the ozone season in 2002 was selected as an
example, since it is powered by two engines (engine model is a Rolls Royce series SPEY
MKS511-8), which was included in Table 5-4 of the procedures document. This calculation
cannot be matched to an output in Table 3.4-3, since Igor I. Sikorsky Memorial Airport has
numerous other aircraft traffic. However, a discussion and information comparing the 1992
Procedures Document and EDMS emission results is presented to illustrate how the EMDS
methodology is consistent with the 1992 Procedures.

TIMji for a Gulfstream II jet can be obtained from Commercial Carrier Jumbo, long and medium
range jet row of the 1992 Procedures for Emission Inventory Preparation Document” Table 5-1
or via EDMS table AIR_CAT row XCJX and is also shown on the Engine Emissions Tab of the
EDMS Aircraft Operations & Assignments Form). The Parameters needed to calculate
emissions were obtained from the 1992 Procedures Document and EDMS and presented below.
This exercise confirmed consistency between EDMS and the 1992 Procedures Document for the
SPEY MKS511-8 aircraft engine.

EDMS 4.2 Fuel 1992
Flow converted Procedures | EDMS 4.2 CO
EDMS 4.2 | Time in| 1992 Procedures | from metric units | Document CO |[Emission Rate
Mode Mode | Document Fuel | from EDMS Table | Emission Rate| From Table

Mode Number | (Min) Flow (Ib/min) ENG_EI (Ib/1000 Ib) ENG_EI
Takeoff 3 0.7 117.86 Ib/min 117.86 Ib/min 0.12 0.12
Climb out 2 2.2 96.03 Ib/min 96.03 Ib/min 0.63 0.63
Approach 1 4.0 36.77 Ib/min 36.77 Ib/min 2.65 2.65
Idle 4 26 16.80 Ib/min 16.80 Ib/min 31.77 31.77




A sample calculation for CO emissions from Gulfstream II LTOs at Igor 1. Sikorsky Memorial
Airport in Fairfield County during the ozone season in 2002 follows.

E;j= 200x [ ( 07 x 117.86 /1000 x 0.12 X 2) takeoff
+( 22  x 96.03 /1000  x 0.63 X 2) climb out
+( 40 x 36.77 /1000  x 2.65 X 2) approach
+( 26 x 16.80 /1000  x 31.77 x 2)] 91  taxi/idle
E;j= 200 x [28.820] /91 All modes combined
£,=633412% co
‘ day

Table 3.4-2 presents EDMS composite LTO emission factors. The EDMS composite LTO CO
emission factor for the Gulfstream II is 28.814 Ib per LTO, which compares well with the 28.820
Ib per LTO composite emission factor calculated above for all modes combined. EDMS was
developed after 1992 and contains more engines and aircraft that contained in the 1992
Procedures Document.

Where detailed information on specific aircraft activity was not available, a generic emission
factor, in units of 1b. of pollutant per LTO, was applied. Two sets of different generic emission
factors were used - one for general aviation and one for air taxis. The air taxis emission factors
were applied where LTOs had more turboprop and turbojet engines LTOs than small aircraft
LTOs. The general aviation and air taxis emission factors are listed in the Procedure Document®
section 5.2.4.2, while total hydrocarbon to VOC conversion factors are listed in section 5.6.2.
EPA fleet average procedures emission factors used for air taxis were VOC = 1.223 pounds per
LTO, CO = 28.130 pounds per LTO, and NOx = 0.158 pounds per LTO, while the EPA fleet
average procedures emission factors used for general aviation aircraft were VOC = 0.382 pounds
per LTO, CO = 12.014 pounds per LTO, and NOx = 0.065 pounds per LTO.

E;=LTO;xEF,/ P/ CF

Where:

E; =  Total emissions of pollutant i, in pounds per day or tons per year, produced
by aircraft type j for all LTO cycles

LTO; = Annual Landing and Take-Off Cycles for aircraft type j. (If summer or
winter emissions were sought, seasonal LTO Cycles for aircraft type j were
used when known or seasonal LTO Cycles for aircraft type j were calculated
from seasonal adjustment factors when not directly available from survey
data.)

EF; = Emission factor for pollutant i, in pounds of pollutant per LTO

P = Period which is 1 year if calculating annual emissions or is the number of
days in Ozone or CO season if calculating a daily emission rate.

CF = Conversion factor for balancing units when annual emissions are calculated,
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which is 2000 for annual calculations and 1 for seasonal calculations. The
units for the equation are pounds per day for seasonal input, but are not tons
per year for annual input. Consequently, it is necessary to divide by 2000
pounds per ton to obtain the desired annual units of tons per year.

A sample calculation for winter CO emissions for an airport without a survey response indicating
specific aircraft activity can be demonstrated by showing an estimate for Simsbury Tri-Town
Airport. Simsbury Tri-Town Airport had 4,726 LTO’s reported for 2002 in FAA’s TAF
Database. 26 LTO’s were stated to be Air Taxi flights and 4,700 LTOs were stated to be General
Aviation flights. Using a seasonal adjustment factor calculated from survey responses (14% of
the activity occurring in the winter) Simsbury Tri-Town Airport, in Hartford County would have
a general LTOj equal to (4,700 x 0.14 or 658 LTOs) and an air taxi LTOj equal to (26 x 0.14 =
3.64). Emissions were estimated by summing the general aviation and air taxi emissions as
follows:

General Aviation Contribution:
E;= 658x12.014/ 91

lbs.CO
day

E;=86.87

Air Taxi Contribution:
E;= 3.64x28.130/ 91

Ibs.CO

E;=1.13
day

Combining the results calculated above yields the total emissions for Simsbury Tri-Town
Airport (86.87 + 1.11 or 88.00 1bs CO/ winter day), which can be compared to the results
shown in Table 3.4-3.



TABLE 3.4-1

Comparison of TAF Database Airports Activity versus Survey Data
(Sorted by TAF Database Activity in Descending Order)

FAA | EDMS4.2
Location | Location TAF (plus BTS) Survey
ID ID Airport Counts Response

BDL BDL Bradley International Airport 72,712 73,748
DXR DXR Danbury Municipal Airport 57,268 (1) 51,449
HFD HFD Hartford-Brainard Airport 50,628 46,000
BDR BDR Igor I. Sikorsky Memorial Airport 49,295 46,583
0XC 0OXC Waterbury-Oxford Airport 46,729 62,500
GON GON Groton-New London Airport 35,171 34,765
HVN HVN Tweed-New Haven Airport 33,290 32,344
4B8 4B8 Robertson Field 29,599 N/A
1JD 1JD Windham Airport 15,344 14,875
SNC 3B9 (2) Chester Airport 10,400 1,060
5B3 5B3 Danielson Airport 10,232 N/A
MMK MMK Meriden-Markham Municipal Airport 9,014 N/A
22B (3) |22B Mountain Meadows Airport 6,530 N/A
4B9 4B9 Simsbury Tri-Town Airport 4,726 N/A
NO04 NO04 Griswold Airport 1,567 N/A

(1) Danbury Municipal Airport survey results did not correspond to the survey format and did
include aircraft specific landing and take-offs (LTO) data. These survey results were used
for seasonal adjustments only.

(2) Chester Airport is now designated SNC, where it was previously designated 3B9 (See
http://www.airnav.com/airport/ KSNC).

(3) Mountain Meadows Airport was open in 2002, but has since closed and was not contained
in 2005 FAA listings or web based references.



http://www.airnav.com/airport/KSNC

Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine

TABLE 3.4-2

(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)
Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
A300 1,200 50 A300-600 CF6-80C2ASF 2 27.139 2.116 56.416
10 A300B CF6-80C2AS5 2 28.065 2469 55.711
10 A300-B4 JT9D-59A 2 87.964 22.00 54.586
10 A300-B4 CF6-80C2A5 2 28.065 2469 55711
5 A300-B4-100 JT9D-70 2 54.498 12.25 53.683
5 A300-B4-100 CF6-50C2 2 30.269 3.792 52.404
5 A300-B4-200 CF6-50C2 2 30.269 3.792 52.404
5 A300-B4-605R CF6-80C2A5 2 28.065 2469 55711
A319 4,108 100 A319 CFM56-5B6/P 2 19.93 4365 18.651
A320 1,868 40 A320 V2527-A5 2 12.17 0.154 23.722
30 A320-211 CFM56-5A1 2 13.625 1.367 19.864
15 A320-200 V2500-A1 2 7.275 0.353 34.039
15 A320-200 V2527-A5 2 12.17 0.154 23.722
A321 748 60 A321 CFM56-5B3/P 2 16.667 3.417 36.861
5 A321 CFM56-5B2/2P DAC-II 2 41.8 4233 25.75
5 A321 V2524-A5 2 11.927 0.132 23.259
5 A321 CFM56-5B2/2 2 45.878 5.423 25375
5 A321 CFM56-5B1 2 23.92 2954 34326
5 A321 CFM56-5B2 2 23.435 2.866 37.434
5 A321-100 CFM56-5B2 2 23.435 2.866 37.434
5 A321-100 CFM56-5B2/2 2 45.878 5.423 25.375
5 A321-100 CFM56-5B3/2P DAC-II 2 40.278 3.88  28.307
Aeronca 7AC 2 100 Cessna 150 0-200 1 9.193 0.265 0.022
ATR-42 1,120 100 ATR42 PW120 2 5.004 0 3.285
Aviat A1-A 30 100 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066
B-727-100 300 60 B727-100 JT8D-9A 3 21.429 5.159  23.082
25 B727-100C TAY 651 (Transply) 3 44.577 5.004 19.775
5 B727-100F JT8D-7series OldCom 3 53.881 16.75 20.349
5 B727-100RE JT8D-217C 3 28.065 0 27.888
5 B727-100RF TAY650 3 28.836 1.896 17.13
B-727-200 1,201 80 B727-200 JT8D-15 3 19.533 3.086 27.403
10 B727-200F JT8D-15 3 19.533 3.086 27.403



Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine
(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

TABLE 3.4-2

Annual  Percent No of Emission Factor (Ib / LTO)

Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
5 B727-200RE JT8D-217C 3 28.065 0 27.888
5 B727-200RF JT8D-217C 3 28.065 0 27.888
B-737-200 4,480 90 B737-200 JT8D-15A 2 13.977 2425 16.116
3 B737-200C JT8D-15 (old comb) 2 39.926 13.11  17.571
3 B737-200C JT8D-17 (old comb) 2 35.296 12.76  18.894
2 B737-200C JT8D-9series OldCom 2 35.362 10.86 14.859
2 B737-200F JT8D-9series OldCom 2 35.362 10.86 14.859

B-737-300 5,972 88 B737-300 CFM56-3-B1 2 28.748 2.006 15.873
2 B737-300F CFM56-3B-2 2 26.411 1.609 18.563
2 B737-300F CFM56-3C-1 (Rerated) 2 30.865 2425 14.176
2 B737-300F CFM56-3-B4 2 32.121 2932  15.102

2 B737-300F CFM56-3-B1 2 28.748 2.006 15.873

2 B737-300F CFM56-3B 2 26.015 1.301 20.701
2 B737-300F CFM56-3C-1 2 24.67 1.367 21.208
B-737-400 1,120 99 B737-400 CFM56-3B-2 2 26.411 1.609 18.563
1 B737-400 CFM56-3C-1 2 24.67 1.367 21.208
B-737-500 374 99 B737-500 CFM56-3C-1 2 24.67 1.367 21.208
1 B737-500 CFM56-3-B1 2 28.748 2.006 15.873
B-737-700 748 97 B737-700 CFM56-7B22 2 17.637 2.094 20.084
1 B737-700 CFM56-7B20 2 19.07 2.425 16.887
B-737-700 748 1 B737-700 CFM56-7B20/2 (DAC) 2 43.938 6.482 12.346
1 B737-700 CFM56-7B24 2 17.615 2.094 22.686
B-737-800 1,120 96 B737-800 CFM56-7B26 2 15.587 1.742  27.095
1 B737-800 CFM56-7B24/2 (DAC) 2 44.622 7.628 15.587
1 B737-800 CFM56-7B24 2 17.615 2.094 22.686

1 B737-800 CFM56-7B27/2 (DAC) 2 40.984 6.592 20.481

1 B737-800 CFM56-7B27 2 15.146 1.609  29.63
B-757 7,692 34 B757-200F RB211-535E4 2 17.791 0.529 51.632
26 B757-200 PW2037 2 24.67 2.293  35.803
6 B757-300 PW2040 2 23.038 2.072 44.048
5 B757-300 PW2043 2 22.664 1.962 47.774
5 B757-300 RB211-535E4 PHASE 5 2 27.007 0.419 33.025
5 B757-300 RB211-535E4B 2 25.618 0.243  39.375



Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine

TABLE 3.4-2

(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)
Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
5 B757-300 RB211-535E4B old com 2 16.909 0419 65.235
5 B757-300 RB211-535E4B PHASES 2 25.618 0.243  39.375
2 B757-200 RB211-535E4 PHASE 5 2 27.007 0.419 33.025
2 B757-200 RB211-535E4B 2 25.618 0.243  39.375
2 B757-200 RB211-535E4 2 17.791 0.529 51.632
1 B757-200 RB211-535C 2 26.566 2.646 40.918
1 B757-200 RB211-535E4B PHASES 2 25.618 0.243  39.375
1 B757-200 RB211-535E4B old com 2 16.909 0419  65.235
B-767-300 748 34 B767-300 CF6-80A2 2 32.628 8.003 52.36
33 B767-300ER PW4060 2 31.879 2.866  62.17
33 B767-300F CF6-80C2B7F 2 27.183 2.359 54.763
BE-1900 2,510 60 BH-1900 PT6A-67D 2 13.228 4343  1.146
20 ucC-12J PT6A-42 2 16.424 1549  0.639
20 UC-12J PT6A-67B 2 13.47 4.652 0.97
Beechcraft Baron 3,900 34 337H Skymaster TSIO-360C 2 35.384 1.631 0.132
33 FT337P TSI0-360C 2 25.353 1.676  0.11
33 P-337P Skymaster TSI0-360C 2 35.384 1.631  0.132
Beechcraft Bonanza 2,396 100 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066
Beechcraft Bonanza / Sierra / Musketeer 300 50 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066
25 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066
25 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022
Beechcraft King Air 8,990 20 Beech King Air 100 PT6A-28 2 1.852 0.132  0.838
20 Beech King Air 200 PT6A-41 2 16.336 14.81 0.772
20 Beech King Air 300 PT6A-60, -60A, -60AG 2 9.48 1.455  0.948
20 Beech King Air 350 PT6A-60, -60A, -60AG 2 9.48 1.455 0948
10 Beech King Air 90 PT6A-28 2 1.852 0.132  0.838
10 Beech King Air B200 PT6A-41 2 16.336 14.81 0.772
Beechjet 400 50 Beechjet 400 JT15D-5 (A & B) 2 25.375 26.14  0.926
50 Beechjet 400A JT15D-5 (A & B) 2 25.375 26.14  0.926
Bell Jet Ranger II1 246 100 Bell 206 250B17B 1 1.367 0.198  0.198
Bell UH-1 or UH-1H Helicopter 773 20 AH-1J Cobra T400-CP-400 2 0.573 0.044 1.742
20 AH-18 Cobra T53-L-11D 2 4.74 5.445  1.301
20 AH-18 Cobra T53-L-13 2 4.74 6.349  1.301



Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine

TABLE 3.4-2

(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)

Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
20 AH-1W Super Cobra T700-GE-401 -401C 2 4.365 0.243  2.006

20 UH-1N Iroquois T400-CP-400 1 0.309 0.022  0.882

C-150, 170, 172, 182, PA -28 - 20 1,000 20 Cessna 150 0-200 1 9.193 0.265 0.022
14 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

12 Cessna 172 Skyhawk 10-320-D1AD 1 10.714 0.198  0.044

12 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066

12 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022

10 Comanche TIO-540-J2B2 1 53.462 1.124  0.022

10 Piper PA-28 10-320-D1AD 1 10.714 0.198  0.044

10 Piper PA-28 0-320 1 16.05 0.309  0.022

Canadair Challenger 700 98 CL600 CF34-3B 2 16.094 1.676  2.491
1 CL600 ALF 502L-2 2 15.212 2315 2513

1 CL600S ALF 502L-2 2 15.212 2315 2513

Canadian Regional Jet 1,867 25 Bombardier CRJ700 CF34-8C1 Block 1 2 10.604 0.088 8.62
25 Bombardier CRJ700 CF34-8Cl1 2 12.522 0.066  9.348

25 Bombardier CRJ900 CF34-8C5 2 9.105 0.088  9.722

5 CL600 CF34-3B 2 16.094 1.676  2.491

5 CL600S ALF 502L-2 2 15.212 2315 2513

5 CL601-3A CF34-3A 2 14.617 1.433  2.601

5 CL601-3R CF34-3A 2 14.617 1.433  2.601

5 CL604 CF34-3B 2 16.094 1.676  2.491

Cessna 6,964 20 Cessna 172 Skyhawk 10-320-D1AD 1 10.714 0.198  0.044
20 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

20 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265  0.066

20 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022

10 Cessna 150 0-200 1 9.193 0.265 0.022

10 Cessna 208 Caravan PT6A-114 1 0.992 0.066 0419

Cessna 150 5,212 100 Cessna 150 0-200 1 9.193 0.265 0.022
Cessna 150/ 172 /182 250 24 Cessna 150 0-200 1 9.193 0.265 0.022
16 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

15 Cessna 172 Skyhawk 10-320-D1AD 1 10.714 0.198  0.044

15 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265  0.066

15 Cessna 172 Skyhawk 0-320 1 16.05 0.309 0.022

15 Comanche TIO-540-J2B2 1 53.462 1.124  0.022
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TABLE 3.4-2

Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine
(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)

Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
Cessna 152 2,500 100 Cessna 150 0-200 1 9.193 0.265 0.022
Cessna 170B 100 25 Cessna 172 Skyhawk 10-320-D1AD 1 10.714 0.198  0.044
25 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

25 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066

25 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022

Cessna 172 Skyhawk 8,954 25 Cessna 172 Skyhawk 10-320-D1AD 1 10.714 0.198  0.044
25 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066

25 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022

25 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

Cessna 180 Skywagon 363 25 Cessna 172 Skyhawk 10-320-D1AD 1 10.714 0.198  0.044
25 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066

25 Cessna 172 Skyhawk 0-320 1 16.05 0.309 0.022

25 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

Cessna 182 Skylane 10,150 50 Comanche TIO-540-J2B2 1 53.462 1.124  0.022
14 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

12 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066

12 Cessna 172 Skyhawk 10-320-D1AD 1 10.714 0.198  0.044

12 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022

Cessna 200 & 182 50 50 Comanche TIO-540-12B2 1 53.462 1.124  0.022
14 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

12 Cessna 172 Skyhawk 10-320-D1AD 1 10.714 0.198  0.044

12 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066

12 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022

Cessna 210 1,500 50 Comanche TIO-540-J2B2 1 53.462 1.124  0.022
14 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

12 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066

12 Cessna 172 Skyhawk 10-320-D1AD 1 10.714 0.198  0.044

12 Cessna 172 Skyhawk 0-320 1 16.05 0.309 0.022

Cessna 414 500 60 337H Skymaster TSIO-360C 2 35.384 1.631  0.132
40 Cessna T337 10-360-B 2 24.317 0.485 0.11

Cessna 550 1,000 100 550 Citation JT15D-4 (B,C,D) 2 18.32 7.76 0.926
Cessna Caravan 450 100 Cessna 208 Caravan PT6A-114 1 0.992 0.066 0419
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TABLE 3.4-2

Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine

(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)

Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx

Cessna Centurion 11210 (1972) 15 100 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

Cessna Citation 6,037 30 500 Citation JT15D-1A & 1B 2 21.87 8.598  0.573

30 550 Citation JT15D-4 (B,C,D) 2 18.32 7.76  0.926

5 Citation Ultra JT15D-5C 2 25.243 20.01  0.816

4 552 Citation JT15D-5 (A & B) 2 25.375 26.14 0926

4 560 Citation V JT15D-5 (A & B) 2 25.375 26.14 0926

4 Citation Bravo PW530 2 23.391 1543  0.772

4 Citation Sovereign PW308C 2 13.36 1.94 2.888

4 CITATION X AE3007C 2 8.267 .72 2.072

1 551 Citation JT15D-4 (B,C,D) 2 18.32 776 0.926

1 552 Citation JT15D-4 (B,C,D) 2 18.32 776 0.926

1 C Citation JT15D-4 (B,C,D) 2 18.32 776 0.926

1 C Citation JT15D-1 2 21.87 8.598  0.573

1 Citation Bravo JT15D-4 (B,C,D) 2 18.32 7.76  0.926

1 CITATION I JT15D-1A & 1B 2 21.87 8.598  0.573

1 CITATION I JT15D-1 2 21.87 8.598  0.573

1 CITATION I SP JT15D-1A & 1B 2 21.87 8.598  0.573

1 CITATION I JT15D-4 (B,C,D) 2 18.32 776 0.926

1 CITATION II SP JT15D-4 (B,C,D) 2 18.32 776 0.926

1 CITATION SII JT15D-4 (B,C,D) 2 18.32 776 0.926

1 Citation Ultra JT15D-5 (A & B) 2 25.375 26.14 0926

1 CITATION V JT15D-5 (A & B) 2 25.375 26.14 0926

1 Citation VII TFE731-3 2 9.083 1.764  1.742

1 S550 Citation JT15D-4 (B,C,D) 2 18.32 7.76  0.926

Cessna MEL 1,250 50 Cessna 441 Conquest2 TPE331-8 2 2.094 0.154  1.301
50 Cessna T337 10-360-B 2 24317 0.485 0.11

Cessna S.E.L. 6,000 20 Cessna 172 Skyhawk 10-320-D1AD 1 10.714 0.198  0.044

20 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066

20 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022

20 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

10 Cessna 150 0-200 1 9.193 0.265 0.022

10 Cessna 208 Caravan PT6A-114 | 0.992 0.066 0419

Cessna Twin Engine 1,043 50 Cessna 441 Conquest2 TPE331-8 2 2.094 0.154 1.301
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Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine

TABLE 3.4-2

(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)

Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx

50 Cessna T337 10-360-B 2 24.317 0.485 0.11

CH-47D or UH-47 Chinook Helicopter 737 100 HH-3E GREEN GIANT  T58-GE-5 2 15.3 6.967 2.227
Challenger 1,043 20 CL600 CF34-3B 2 16.094 1.676  2.491
20 CL600S ALF 502L-2 2 15.212 2315 2513

20 CL601-3A CF34-3A 2 14.617 1.433  2.601

20 CL601-3R CF34-3A 2 14.617 1.433  2.601

20 CL604 CF34-3B 2 16.094 1.676  2.491

Champs and other under 150 HP 50 20 Cessna 150 0-200 1 9.193 0.265 0.022
20 Cessna 172 Skyhawk 10-320-D1IAD 1 10.714 0.198  0.044

20 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066

20 Cessna 172 Skyhawk 0-320 1 16.05 0.309 0.022

20 Cessna 172 Skyhawk TSI0-360C 1 17.681 0.794  0.066

Citation II 75 100 CITATION 11 JT15D-4 (B,C,D) 2 18.32 7.76 0.926
Dassault Falcon 200 450 23 Falcon 100 TFE731-2 2 10.384 3.66 1.279
23 Falcon 20 CF700-2D 2 66.624 7.694 0.816

23 Falcon 2000EX PW308C 2 13.36 1.94 2.888

23 Falcon 50 TFE731-3 3 13.603 2.646  2.579

4 Falcon 100 TFE731-3 2 9.083 1.764  1.742

4 Falcon 20 TFE731-3 2 9.083 1.764 1.742
DC-8-60s 129 10 DCS8-61 JT3D-3B 4 203.66 235.1 24.163
10 DC8-61F JT3D-3B 4 203.66 235.1 24.163
10 DC8-62C JT3D-7 SERIES 4 263.49 239.7  25.662
10 DC8-62C JT3D-3B 4 203.66 235.1 24.163
10 DC8-62F JT3D-7 SERIES 4 263.49 239.7  25.662
10 DC8-63 JT3D-7 SERIES 4 263.49 239.7  25.662
10 DC8-63C JT3D-7 SERIES 4 263.49 239.7  25.662
10 DC8-63F JT3D-7 SERIES 4 263.49 239.7  25.662
5 DCS8-60 JT3D-7 SERIES 4 263.49 239.7  25.662
5 DC8-60 JT3D-3B 4 203.66 235.1 24.163
5 DC8-62 JT3D-3B 4 203.66 235.1 24.163
5 DC8-62 JT3D-7 SERIES 4 263.49 239.7  25.662
DC-8-70s 771 14 DCS8-70 CFM56-2C5 4 58.004 3.66 34.436
14 DC8-70 JT3D-7 SERIES 4 263.49 239.7  25.662



TABLE 3.4-2
Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine

(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)
Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
3 DC8-71 CFM56-2A SERIES 4 45.636 2.337 40.323
3 DC8-71 CFM56-2B 4 53.638 3.263 34.701
3 DC8-71 CFM56-2B-1 4 58.004 3.66 34436
3 DC8-71 CFM56-2C5 4 58.004 3.66 34436
3 DC8-71F CFM56-2C5 4 58.004 3.66 34436
3 DC8-71F CFMS56-2A SERIES 4 45.636 2.337 40.323
3 DC8-71F CFM56-2B 4 53.638 3.263 34.701
3 DC8-71F CFM56-2B-1 4 58.004 3.66 34436
3 DC8-72 CFM56-2A SERIES 4 45.636 2.337 40.323
3 DC8-72 CFM56-2B 4 53.638 3.263 34.701
3 DC8-72 CFM56-2B-1 4 58.004 3.66 34436
3 DC8-72 CFM56-2C5 4 58.004 3.66 34436
3 DC8-72C CFM56-2A SERIES 4 45.636 2.337 40.323
3 DC8-72C CFM56-2B 4 53.638 3.263 34.701
3 DC8-72C CFM56-2B-1 4 58.004 3.66 34436
3 DC8-72C CFM56-2C5 4 58.004 3.66 34436
3 DC8-73C CFM56-2C5 4 58.004 3.66 34436
3 DC8-73C CFMS56-2A SERIES 4 45.636 2.337 40.323
3 DC8-73C CFM56-2B 4 53.638 3.263 34.701
3 DC8-73C CFM56-2B-1 4 58.004 3.66 34.436
3 DC8-73F CFM56-2C5 4 58.004 3.66 34.436
3 DCS8-73F CFM56-2B-1 4 58.004 3.66 34436
3 DCS8-73F CFM56-2A SERIES 4 45.636 2.337 40.323
3 DCS8-73F CFM56-2B 4 53.638 3.263 34.701
DC-9 1,494 20 DC9-15F JT8D-7B 2 14.043 4.012 14484
20 DC9-20 JT8D-11 2 39.617 11.86 16.491
5 DC9-10 JT8D-7series OldCom 2 35913 11.17  13.58
5 DC9-10 JT8D-7 2 14.043 4012 14.484
5 DC9-10 JT8D-7A 2 14.043 4012 14.484
5 DC9-10 JT8D-7B 2 14.043 4.012 14.484
5 DC9-10C JT8D-7B 2 14.043 4.012 14.484
5 DC9-10C JT8D-7A 2 14.043 4.012 14.484
5 DC9-10C JT8D-7 2 14.043 4012 14.484
5 DC9-10C JT8D-7series OldCom 2 35913 11.17 13.58
4 DC9-10F JT8D-7series OldCom 2 35913 11.17 13.58



Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine
(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

TABLE 3.4-2

Annual Percent No of Emission Factor (Ib / LTO)
Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
4 DC9-10F JT8D-7 2 14.043 4.012 14.484
4 DC9-10F JT8D-7B 2 14.043 4.012 14.484
4 DC9-10F JT8D-7A 2 14.043 4.012 14.484
4 DC9-10F JT8D-9series OldCom 2 35.362 10.86  14.859
DC-9/31/32/33 600 34 DC9-30 JT8D-7B 2 14.043 4012 14.484
34 DC9-30F JT8D-9A 2 14.308 3417 1541
3 DC9-30C JT8D-7B 2 14.043 4012 14.484
3 DC9-30C JT8D-9 2 14.308 3417 1541
3 DC9-30C JT8D-7 2 14.043 4012 14.484
3 DC9-30C JT8D-17AR 2 12.787 1.94 22.201
3 DC9-30C JT8D-15 2 13.029 2.094 18.276
3 DC9-30C JT8D-11 2 39.617 11.86 16.491
3 DC9-30C JT8D-9A 2 14.308 3417 1541
3 DC9-30C JT8D-17 2 12.456 1.852  20.084
2 DC9-30C JT8D-9series OldCom 2 35.362 10.86  14.859
2 DC9-30C JT8D-7series OldCom 2 35913 11.17  13.58
2 DC9-30C JT8D-17 (old comb) 2 35.296 12.76  18.894
2 DC9-30C JT8D-15 (old comb) 2 39.926 13.11  17.571
De Havilland Canada DHC2 Beaver 20 50 DHC-6 PT6A-20 2 2.072 0.132  0.794
25 337H Skymaster TSIO-360C 2 35.384 1.631 0.132
25 Cessna T337 10-360-B 2 24.317 0.485 0.11
De Havilland Canada DHC-8 5,686 25 DHC-8-100 PWI120A 2 5.004 0 3.131
25 DHC-8-200 PWI123D 2 3.461 0 4.762
25 DHC-8-300 PW123 2 3.439 0 5.115
13 DHC-8-400 PWI127-A 2 3.77 0 4.762
12 DHC-8-400 PW123 2 3.439 0 5.115
Embraer EMB-135 1,120 10 Embraer ERJ 135/140 AE3007A1P (Type 3) 2 13.625 1.301 5.864
10 Embraer ERJ 135/140 AE3007A3 (Type 3) 2 13.735 1.345  5.445
10 Embraer ERJ 135/140 AE3007A3 (Type 2) 2 10.957 1.874 6.283
10 Embraer ERJ 135/140 AE3007A3 (Type 1) 2 8.642 1.698  5.798
10 Embraer ERJ 135/140 AE3007A1/3 (Type 1) 2 8.62 1.676  5.798
10 Embraer ERJ 135/140 AE3007A1P (Type 1) 2 8.223 1455 6.371
10 Embraer ERJ 135/140 AE3007A1/3 (Type 2) 2 10.207 1.742  6.437
10 Embraer ERJ 135/140 AE3007A1P (Type 2) 2 10.516 1.72 6.9
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Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine

TABLE 3.4-2

(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)
Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
10 Embraer ERJ 135/140 AE3007A1/3 2 8.135 1.455 6.019
10 Embraer ERJ 135/140 AE3007A1/3 (Type 3) 2 12.875 1.257 5.49
Embraer EMB-145 2,613 50 Embraer ERJ 145LR AE3007A1/2 2 8.422 1.301  6.636
25 Embraer ERJ 145 AE3007A 2 6.46 1.08 6.9
25 Embraer ERJ 145 AE3007A1E 2 13.316 1.213  6.614
Enstrom 480 Helicopter 50 50 Bell 206 250B17B 1 1.367 0.198  0.198
50 OH-6 Cayuse 250B17B 1 2.249 0.419 0.22
Fairchild-Dornier DO-328 374 50 DO 328 PW119-B 2 3.549 0 5.181
50 Dornier 328JET PW306B 2 1.257 12.54 6.57
Falcon 2000 144 100 Falcon 2000EX PW308C 2 13.36 1.94 2.888
Falcon 50 400 100 Falcon 50 TFE731-3 3 13.603 2.646  2.579
General Aviation Multi Piston 1,480 100 CT G.A. Multi Piston User-Created Composi - 31.158 2.602  0.909
General Aviation Helicopter 2,973 20 Bell 206 250B17B | 1.367 0.198  0.198
20 Robinson R22 10-320-D1AD 1 12.28 0.154 0.044
20 Robinson R22 10-360-B 1 13.14 0.176  0.066
20 Robinson R22 0-320 1 15.565 0.243  0.022
20 Robinson R22 TSI0-360C 1 19.445 0.353  0.066
General Aviation Jet 10,147 100 CT G.A. Jet User-Created Composi - 23.176 4.64 16.525
General Aviation Single Piston 1,480 100 CT G.A. Single Pisto User-Created Composi - 19.062 0.477 0.047
Grumman Tiger 3,000 100 Rockwell Commander 10-360-B 1 12.17 0.265  0.066
Gulfstream 1,043 15 Gulfstream I RDa7 2 36.112 9.48 0.882
15 Gulfstream 11 SPEY MK511-8 2 28.814 3.549 16.336
14 Gulfstream G350/G450 TAY 611-8C 2 21.319 0.86 5.225
14 Gulfstream G550 BR700-710C4-11 2 18.629 1.389  6.085
14 Gulfstream III F113-RR-100 2 32.915 3.814 16.469
14 Gulfstream 111 SPEY MK511-8 2 28.814 3.549 16.336
14 Gulfstream IV TAY Mk611-8 2 19.555 3.197 12412
Gulfstream I1 800 100 Gulfstream II SPEY MK511-8 2 28.814 3.549 16.336
Gulfstream 111 800 100 Gulfstream 111 SPEY MK511-8 2 28.814 3.549 16.336
Gulfstream IV 800 100 Gulfstream [V TAY Mk611-8 2 19.555 3.197 12412
H-60, UH-60 or UH-60A Helicopter 4,220 100 H-60 Black Hawk T700-GE-700 2 4.63 4277 2227




TABLE 3.4-2

Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine
(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)

Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
Helicopter 4 20 Bell 206 250B17B 1 1.367 0.198  0.198
20 Robinson R22 10-320-D1AD 1 12.28 0.154  0.044

20 Robinson R22 10-360-B 1 13.14 0.176  0.066

20 Robinson R22 0-320 1 15.565 0.243  0.022

20 Robinson R22 TSI0-360C 1 19.445 0.353  0.066

HH-65 Dauphin Helicopter 348 100 H-60 Black Hawk T700-GE-700 2 4.63 4277 2227
Lear Jet 1,390 20 Learjet 24D CJ610-6 2 75.089 8.422  0.772
20 Learjet 25B CJ610-6 2 75.089 8.422  0.772

20 Learjet 25C CJ610-6 2 75.089 8.422  0.772

20 Learjet 31 TFE731-2 2 10.384 3.66 1.279

20 Learjet 35/36 TFE 731-2-2B 2 10.384 3.66 1.279

Lear Jet 25/35 600 34 Learjet 25B CJ610-6 2 75.089 8.422  0.772
33 Learjet 25C CJ610-6 2 75.089 8.422  0.772

33 Learjet 35/36 TFE 731-2-2B 2 10.384 3.66 1.279

Lear Jet 31, 45, 55, 60 2,500 50 Learjet 31 TFE 731-2-2B 2 10.384 3.66 1.279
50 Learjet 31 TFE731-2 2 10.384 3.66 1.279

Lifestar MBK117 EuroCopter 2,201 34 AH-1S Cobra T53-L-11D 2 4.74 5445  1.301
33 AH-1J Cobra T400-CP-400 2 0.573 0.044 1.742

33 AH-18 Cobra T53-L-13 2 4.74 6.349  1.301

Lockheed Jetstar 800 100 Jetstar TFE731-3 4 18.144 3.527  3.439
McDonnell Douglas MD-80 4,853 15 MD-80 JT8D-209 2 15.3 5.049 22377
15 MD-80 JT8D-219 2 17.725 0 20.283
14 MD-80 JT8D-217 2 16.27 0 20.194
14 MD-80 JT8D-217 (old comb) 2 14.242 4497 26.367
14 MD-80 JT8D-217A 2 16.27 0 20.194

14 MD-80 JT8D-217C 2 18.739 0 18.585

14 MD-80 JT8D-219 old comb 2 14.264 4.586 26918

McDonnell Douglas MD-88 374 100 MD-80-88 JT8D-219 2 17.725 0 20.283
Military 2,585 100 A-10A Thunderbolt II TF34-GE-100-100A 2 36.442 8.841  1.455
Military Helicopters 150 100 CT Ave. Mil Helicopt User-Created Composi 5.577 4344  2.089
Misc. 100 16 Cessna 150 0-200 | 9.193 0.265 0.022
12 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022
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TABLE 3.4-2

Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine

(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)

Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
12 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066
12 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066
12 Cessna 172 Skyhawk 10-320-D1IAD 1 10.714 0.198  0.044
12 Cessna 208 Caravan PT6A-114 1 0.992 0.066 0.419
12 Cessna 441 Conquest2 TPE331-8 2 2.094 0.154 1.301
12 Cessna T337 10-360-B 2 24.317 0.485 0.11
MK I Helicopter 11 20 Bell 206 250B17B 1 1.367 0.198  0.198
20 Robinson R22 10-320-D1AD 1 12.28 0.154  0.044
20 Robinson R22 10-360-B 1 13.14 0.176  0.066
20 Robinson R22 0-320 1 15.565 0.243  0.022
20 Robinson R22 TSI10-360C 1 19.445 0.353  0.066
Mooney 5,348 34 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066
33 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066
33 Comanche TIO-540-J2B2 1 53.462 1.124  0.022
Other aircraft 172,274 99 EPA Fleet Ave Std User-Created EPA - 12.014 0.382  0.065
1 EPA Fleet Ave Taxi User-Created EPA - 28.13 1.223  0.158
Pilatus 348 34 Cherokee six TIO-540-J2B2 1 53.462 1.124  0.022
33 Equator P-550 Turbo PT6A-27 1 0.926 0.066  0.441
33 Rockwell Commander TSIO-360C 1 17.681 0.794  0.066
Piper 140 2,160 100 Piper PA-28 0-320 1 16.05 0.309  0.022
Piper Aztec / Seneca 100 50 Aztec TIO-540-J2B2 2 106.92 2271  0.022
13 FT337P TSI0-360C 2 25.353 1.676 0.11
13 P-337P Skymaster TSIO-360C 2 35.384 1.631 0.132
12 337H Skymaster TSIO-360C 2 35.384 1.631  0.132
12 Cessna T337 10-360-B 2 24.317 0.485 0.11
Piper J-3 103 100 Piper PA-28 0-320 1 16.05 0.309  0.022
Piper J3C-65 60 34 Cessna 150 0-200 1 9.193 0.265 0.022
33 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066
33 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022
Piper MEL 1,750 33 PA-42 Cheyenne PT6A-41 2 16.38 14.83  0.794
33 Twin Comanche 10-320-D1AD 2 21.451 0.419  0.088
17 Aztec TIO-540-J2B2 2 106.92 2271 0.022
17 PA-31T Cheyenne PT6A-28 2 1.94 0.11 1.102
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TABLE 3.4-2

Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine
(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)

Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
Piper Mojave 300 50 Aztec TIO-540-J2B2 2 106.92 2271 0.022
50 Navajo TI0-540-J2B2 2 106.92 2271  0.022
Piper Navajo 300 100 Navajo TIO-540-J2B2 2 106.92 2271  0.022
Piper PA16 50 50 Cessna 150 0-200 1 9.193 0.265 0.022
50 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022
Piper PA-23 Aztech 250 100 Aztec TIO-540-J2B2 2 106.92 2271  0.022
Piper PA-28 Archer 5,000 34 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066
33 Piper PA-28 10-320-D1AD 1 10.714 0.198  0.044
33 Piper PA-28 0-320 1 16.05 0.309  0.022
Piper PA-28 Cherokee Series 20,702 34 Cherokee six TIO-540-J2B2 1 53.462 1.124  0.022
33 Piper PA-28 0-320 1 16.05 0.309 0.022
33 Piper PA-28 10-320-D1AD 1 10.714 0.198  0.044
Piper PA-28 Warrior 9,703 100 Piper PA-28 0-320 1 16.05 0.309  0.022
Piper PA-28R Cherokee Arrow 5,000 90 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265  0.066
5 Piper PA-28 10-320-D1AD 1 10.714 0.198  0.044
5 Piper PA-28 0-320 1 16.05 0.309  0.022
Piper PA-31T Cheyenne 1,500 50 PA-31T Cheyenne PT6A-28 2 1.94 0.11 1.102
50 PA-42 Cheyenne PT6A-41 2 16.38 14.83  0.794
Piper PA-34 Seneca 3,128 25 337H Skymaster TSIO-360C 2 35.384 1.631  0.132
25 Cessna T337 10-360-B 2 24.317 0.485 0.11

25 FT337P TSIO-360C 2 25.353 1.676  0.11
25 P-337P Skymaster TSIO-360C 2 35.384 1.631  0.132
Piper PA-46 Malibu Meridian 696 50 Cherokee six TIO-540-J2B2 1 53.462 1.124  0.022
25 400A Hustler PT6A-41 1 8.179 7.385 0.419

25 Porter PC6/B2 PT6A-42 1 8.289 7.782  0.441
Piper Super Cub 106 100 Piper PA-28 0-320 1 16.05 0.309  0.022
Raytheon Hawker 800 100 Hawker Horizon PW308A 2 11.993 2.161  2.734
Rockwell Sabreliner 2,000 100 Saberliner 75A CF700-2D 2 66.624 7.694 0.816
SF-340 1,120 50 SF-340-A CT7-5 2 4.145 0.617  1.499
50 SF-340-B PLUS CT7-5 2 4.145 0.617  1.499

Shorts 330 696 100 Shorts 330 PT6A-45R 2 3.968 0.683 1.19




Aircraft Survey Results Linked to EDMS 4.2 Aircraft Model and Engine

TABLE 3.4-2

(Sorted by Aircraft Model per Survey, Percent Applied, EDMS Aircraft and EDMS Engine)

Annual  Percent No of Emission Factor (Ib / LTO)

Aircraft Make Model Summary LTOs Applied EDMS Aircraft EDMS Engine Engines Cco VOC  NOx
Sikorsky S76 Helicopter 9,132 34 AH-1S Cobra T53-L-11D 2 4.74 5445 1301
33 AH-1J Cobra T400-CP-400 2 0.573 0.044 1.742

33 AH-1S Cobra T53-L-13 2 4.74 6.349  1.301

Small, Non-Jet 53,600 10 337H Skymaster TSIO-360C 2 35.384 1.631  0.132
10 Aztec TIO-540-J2B2 2 106.92 2271  0.022

10 Cessna 150 0-200 1 9.193 0.265 0.022

10 Cessna 172 Skyhawk 0-320 1 16.05 0.309  0.022

10 Cessna 172 Skyhawk TSIO-360C 1 17.681 0.794  0.066

10 Cessna 172 Skyhawk 10-320-D1IAD 1 10.714 0.198  0.044

10 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265  0.066

10 Comanche TIO-540-J2B2 1 53.462 1.124  0.022

10 P-337P Skymaster TSIO-360C 2 35.384 1.631  0.132

10 Socata Tampico 10-320-D1AD 1 10.714 0.198  0.044

Socata TBM-700 348 100 Air Tractor AT602 PT6A-60, -60A, -60AG 1 4.74 0.728  0.485
Socata TBM-700 / Cessna Caravan 50 50 Air Tractor AT602 PT6A-60, -60A, -60AG 1 4.74 0.728  0.485
50 Cessna 208 Caravan PT6A-114 1 0.992 0.066 0419

T Craft 8 50 Cessna 150 0-200 1 9.193 0.265  0.022
50 Cessna 172 Skyhawk 10-360-B 1 12.17 0.265 0.066

Turbine (all jets, turbo plants) 11,000 100 EPA Fleet Ave Taxi User-Created EPA - 28.13 1.223  0.158
West Wind 696 33 IAI Westwind CJ610-6 2 75.089 8.422  0.772
33 Westwind 1 TFE731-3 2 9.083 1.764  1.742

33 Westwind 2 TFE731-3 2 9.083 1.764  1.742

1 IAI Westwind TFE731-3 2 9.083 1.764 1.742

Westwind 2 750 100 Westwind 2 TFE731-3 2 9.083 1.764  1.742




TABLE 3.4-3
SUMMARY OF ANNUAL AND DAILY EMISSIONS FROM AIRCRAFT

(Sorted by County and Airport Name for airports having greater than zero activity)
WINTER ANNUAL ANNUAL ANNUAL

DAILY VOC DAILY CO DAILY NOx DAILY CO vVOC CO NOx
ANNUAL EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS
County LTO (LBS/DAY)  (LBS/DAY) (LBS/DAY) (LBS/DAY) (TONS/YR) (TONS/YR) (TONS/YR)
Fairfield
Capt. Cove Sea/Heliport 5 0.22 0.18 0.08 0.00 0.01 0.01 0.00
Cytec Industries Helistop 1 0.04 0.04 0.02 0.00 0.00 0.00 0.00
Danbury Hospital Heliport 30 0.39 0.33 0.14 0.33 0.06 0.05 0.02
Danbury Municipal Airport 57,269 75.60 2,362.61 12.79 1,600.48 11.10 346.77 1.88
General Electric Co. Helipad 582 6.33 5.38 2.31 4.95 1.15 0.98 0.42
Igor 1. Sikorsky Memorial 46,583 235.84 3,269.40 150.72 2,087.76 38.76 453.79 27.56
Sikorsky Bridgeport 1,585 1.45 79.65 0.51 32.29 0.18 9.79 0.06
Sikorsky Helipad 3,132 41.22 44.62 21.46 30.28 6.70 7.25 3.49
USSC Heliport 3 0.00 0.15 0.00 0.06 0.00 0.02 0.00
109,190 361.10 5,762.37 188.03 3,756.15 57.96 818.67 33.43
Hartford
Aetna @ Bradley International Airport 776 0.00 0.00 0.00 15.11 1.46 1.67 0.61
Bancroft Airport 50 0.34 14.89 0.02 3.72 0.02 0.85 0.00
Bradley International Airport 73,748 706.48 4,251.56 3,571.86 4,251.56 127.97 773.17 650.01
Camp Rowland 101 1.94 3.46 0.82 1.44 0.21 0.34 0.09
Corporate Ridge Helipad 3 0.00 0.15 0.00 0.06 0.00 0.02 0.00
CT72 - Cigna Heliport 129 2.13 1.81 0.78 1.10 0.26 0.22 0.09
Green Acres Airstrip 100 0.22 4.86 0.02 4.86 0.04 0.88 0.00
Hartford Hospital Helipad 1,692 18.41 15.64 6.72 15.64 3.35 2.85 1.22
Hartford-Brainard Airport 46,000 578.15 4,129.25 88.21 766.57 60.24 474.27 9.18
Kaman Heliport 600 26.12 22.19 9.54 0.00 1.19 1.01 0.43
Laurie Field 20 0.03 1.24 0.00 0.47 0.00 0.14 0.00
Mountain Meadows Airport 6,530 11.35 351.93 1.91 123.17 1.29 40.03 0.22
N B G H Heliport 13 0.01 0.65 0.00 0.26 0.00 0.08 0.00
Nayaug Seaplane Landing Area 10 0.04 1.36 0.01 0.00 0.00 0.06 0.00
Roberts Farm Airport 350 0.70 29.94 0.19 5.77 0.06 2.40 0.02
Robertson Field 29,600 40.96 1,257.28 6.82 851.70 6.01 184.54 1.00
Salmon River Airfield 280 0.32 10.24 0.03 8.73 0.05 1.79 0.01
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TABLE 3.4-3
SUMMARY OF ANNUAL AND DAILY EMISSIONS FROM AIRCRAFT

(Sorted by County and Airport Name for airports having greater than zero activity)
WINTER ANNUAL ANNUAL ANNUAL

DAILY VOC DAILY CO DAILY NOx DAILY CO vOoC CcO NOx
ANNUAL EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS
County LTO (LBS/DAY) (LBS/DAY) (LBS/DAY) (LBS/DAY) (TONS/YR) (TONS/YR) (TONS/YR)
Hartford (Continued)

Simsbury Tri-Town Airport 4,726 8.04 251.42 1.36 88.00 0.91 28.60 0.15
Skylark's Air Park 5,760 17.95 653.77 1.77 322.00 1.22 44.40 0.12
St. Francis Hospital 175 1.90 1.62 0.70 1.62 0.35 0.29 0.13
Stones Ranch 62 1.05 1.76 0.45 0.75 0.12 0.19 0.06
170,725 1,416.14 11,005.00 3,691.21 6,462.53 204.75 1,557.79 663.36

Litchfield
Good Hill Farm 150 0.51 20.50 0.04 13.67 0.04 1.55 0.00
Ripley Field 6 0.02 0.75 0.00 0.00 0.00 0.03 0.00
Segalla's Field 4 0.01 0.30 0.00 0.00 0.00 0.02 0.00
Sharon Hospital 42 0.66 0.56 0.24 0.16 0.08 0.07 0.03
Waterbury-Plymouth Airport 7,848 13.19 414.44 2.24 145.06 1.50 47.14 0.26
Wings Ago Airstrip 100 0.17 5.28 0.03 1.85 0.02 0.60 0.00
8,150 14.56 441.83 2.56 160.73 1.64 49.42 0.29

Middlesex
Aetna @ Middletown Heliport 776 0.00 0.00 0.00 15.11 1.46 1.67 0.61
Chester Airport 1,060 10.01 196.33 1.14 70.13 0.72 12.12 0.08
Devil's Hopyard Field 250 0.65 23.21 0.07 10.22 0.04 1.52 0.00
Goodspeed Airport & Seaplane Base 3,500 5.88 184.83 1.00 64.69 0.67 21.02 0.11
Maplewood Farm Airport 60 0.06 2.71 0.01 1.39 0.01 0.37 0.00
5,646 16.60 407.07 2.22 161.55 2.91 36.71 0.82



TABLE 3.4-3
SUMMARY OF ANNUAL AND DAILY EMISSIONS FROM AIRCRAFT

(Sorted by County and Airport Name for airports having greater than zero activity)
WINTER ANNUAL ANNUAL ANNUAL

DAILY VOC DAILY CO DAILY NOx DAILY CO vVOC CO NOx
ANNUAL EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS
County LTO (LBS/DAY) (LBS/DAY) (LBS/DAY) (LBS/DAY) (TONS/YR) (TONS/YR) (TONS/YR)
New Haven
Clark Heliport 246 0.04 0.26 0.04 0.92 0.02 0.17 0.02
Griswold Airport 1,568 2.89 87.62 0.48 30.67 0.33 9.97 0.05
Meriden-Markham Municipal Airport 9,014 12.03 374.40 2.03 253.63 1.77 54.95 0.30
North Canaan Airport 270 1.17 47.97 0.16 4.41 0.07 2.99 0.01
St. Mary's Hospital Heliport 24 0.40 0.34 0.14 0.19 0.05 0.04 0.02
St. Raphael Heliport 10 0.17 0.15 0.06 0.04 0.02 0.02 0.01
Tweed-New Haven Airport 32,344 62.46 1,520.17 17.38 884.30 8.88 216.55 2.94
Waterbury-Oxford Airport 62,500 270.45 9,212.19 19.72 2,705.67 29.10 946.98 2.34
Yale-New Haven Hospital 176 2.15 1.82 0.78 1.56 0.35 0.30 0.13
106,152 351.76 11,244.92 40.79 3,881.39 40.58 1,231.96 5.82
New London
Colchester Heliport 11 0.02 1.23 0.01 0.27 0.00 0.07 0.00
Gallup Farm 50 0.08 2.64 0.01 0.92 0.01 0.30 0.00
Groton-New London Airport 34,765 308.78 2,272.24 107.28 1,465.96 45.32 333.51 15.75
Mile Creek Airport 60 0.13 4.67 0.02 3.08 0.01 0.42 0.00
MPTN Heliport 100 0.09 5.03 0.03 2.04 0.01 0.62 0.00
Ski's Landing Area 6 0.00 0.00 0.00 0.00 0.00 0.05 0.00
Spruce Airport 17 0.04 1.42 0.00 0.59 0.00 0.09 0.00
Stonington Airpark 2 0.00 0.00 0.00 0.00 0.00 0.01 0.00
35,011 309.15 2,287.22 107.35 1,472.86 45.36 335.07 15.75



TABLE 3.4-3
SUMMARY OF ANNUAL AND DAILY EMISSIONS FROM AIRCRAFT

(Sorted by County and Airport Name for airports having greater than zero activity)
WINTER ANNUAL ANNUAL ANNUAL

DAILY VOC DAILY CO DAILY NOx DAILY CO vOoC CcO NOx
ANNUAL EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS
County LTO (LBS/DAY)  (LBS/DAY) (LBS/DAY) (LBS/DAY) (TONS/YR) (TONS/YR) (TONS/YR)
Tolland
Ellington Airport 14,600 24.55 771.01 4.17 269.85 2.79 87.70 0.47
Windward Heights Airstrip 5 0.02 0.73 0.00 0.00 0.00 0.03 0.00
Wysocki Airport 42 0.07 2.22 0.01 0.78 0.01 0.25 0.00
14,647 24.63 773.96 4.18 270.63 2.80 87.99 0.48
Windham
Danielson Airport 10,232 13.37 419.42 2.27 284.12 1.96 61.56 0.33
Toutant Airport 65 0.23 3.51 0.08 0.40 0.01 0.18 0.01
Windham Airport 14,875 62.29 1,127.21 10.00 492.46 8.60 148.90 1.36
Windham Community Memorial 51 0.56 0.47 0.20 0.47 0.10 0.09 0.04
Woodstock Airport 1,000 2.77 112.15 0.25 18.69 0.21 8.50 0.02
26,223 79.21 1,662.76 12.81 796.14 10.89 219.22 1.76
State Total 475,744 2,573.15 33,585.12 4,049.15 16,961.97 366.89 4,336.83 721.70



3.5 COMMERCIAL MARINE VESSELS

Commercial vessels include all boats and ships used directly or indirectly in the conduct of
commerce or military activity as directed in the 1989 Procedure Document’. These include
vessels ranging from small charter boats to the largest tankers and military vessels. Emissions
from commercial vessels were computed for major harbors and waterways in the State.
Steamships and motorships are two subcategories of commercial vessels.

Table 3.4-2 presents the VOC, NOx, and CO daily emissions for a typical ozone summer day
and a typical winter day due to waterborne commercial vessels and the numbers used in the
calculation of these emissions.

Ship activity data of inbound ships, using each harbor and waterway in Connecticut were
obtained from the Waterborne Commerce of the United States, Calendar Year 2002”. Since this
document does not differentiate between vessel types, it was assumed that steamships had a draft
of more than 18 feet, while motorships had a draft of less than 18 feet (1989 Procedures
Document). For the Connecticut River, which borders more than one county, the number of
commercial marine vessels was apportioned based upon the miles of river in each county.

The residual and distillate fuel sales in Connecticut for commercial marine vessel use were
gathered from Energy Information Administration (EIA) Fuel Oil and Kerosene Sales® Table 23
and Connecticut Port shipping statistics were extracted from the Waterborne Commerce of the
United States. Energy Information Administration (EIA) 2002 Fuel Oil and Kerosene Sales®
Table 23 indicates that there was 2,425 thousand gallons of distillate fuel oil sold for vessel
bunkering in 2002. Energy Information Administration (EIA) 2002 Fuel Oil and Kerosene
Sales® Table 23 indicates that there were no Residual (Number 6) fuel oil sales for Connecticut in
2002. Comparison of residual fuel oil sales for commercial and shipping activity revealed no
discernable conclusion, other than the conclusion that the larger vessels were not refueling in
Connecticut. This conclusion is consistent with statements made by personnel at the State Pier in
New London Connecticut, who noted that most large vessels that come to Connecticut typically
switch to distillate fuel oil engines prior to entering port for reliable and safe maneuvering,
typically do not buy any fuel in Connecticut Ports, and typically bunker in a New Jersey Port.
Based on this situation, it was concluded that all residual fuel sales information were probably
low and that large vessels had limited bunkering in Connecticut Ports. It was further concluded
that the 1999 fuel use estimate of 241.3 thousand gallons would be grown by 2.5 % based on the
increase in shipping volume between 1999 (17,960 thousand short tons) and 2002 (18,403
thousand short tons) yielding an estimate of 247 thousand gallons of Residual fuel oil. The 1999
a fuel activity value of 241.3 thousand gallons was determined using an average value from the
ratio of historical commercial vessel distillate values previously supplied by Connecticut Office
of Policy and Management to the 1999 EIA State Energy Data on Distillate and Residual Fuel.

Fuel was apportioned to each port by assuming that only steamships use residual fuel (1989
Procedure Document). To apportion distillate fuel to each port, steamships were weighted by a
factor of two in order to account for both the greater quantity of fuel used while moving and the
use of auxiliary power generation systems while at dockside (1989 Procedures Document).



For example, all of the fuel sold in port j is not used there. It was assumed that 25% of the
residual fuel and 75% of the distillate fuel was used in port (1989 Procedures Document). The
remaining fuel was assumed to be used offshore. The annual quantity of residual and distillate
fuel used in port j was calculated using the following equations:

Where:

Qr;
Nj>18
0.25
Qr
Ng-18

where:

Qd;
Nj>18
Nj<ig
0.75
Qds
Ni<i1s
Ni>18
Ng18

_ Npis x 0.25 x Or,
Ni>18

or,

= Quantity of residual fuel used in port j for marine purposes (thousand gallons)

Number of vessels using port j with a draft greater than 18 feet
Assumed 25% of residual fuel is used in port j
Total quantity of residual fuel sold in CT for 2002 (thousand gallons)

= Number of vessels using ports within CT with a draft greater than 18 feet

_(Ni<is + (2xNi>18)) x 0.75 x Qds
Ns <18 + (2% Ns > 18)

Od,

= Quantity of distillate fuel used in port j for marine use (thousand gallons)

Number of vessels using port j with a draft greater than 18 feet

Number of vessels using port j with a draft of 18 feet or less

Assume 75% of distillate fuel is used in port j

Total quantity of distillate fuel sold in CT for marine use (thousand gallons)
Number of vessels using ports within CT with a draft of 18 feet or less
Number of vessels using port j with a draft greater than 18 feet

= Number of vessels using ports within CT with a draft greater than 18 feet

Bridgeport Harbor in Fairfield County had both steamships and motorships coming inbound,
therefore this harbor was used for both sample calculations.



A sample calculation for the quantity of residual fuel used in Bridgeport Harbor is:

_ 275x0.25x 247
897

or,

QOr; =19 thousand gallons of residual fuel

A sample calculation for the quantity of distillate fuel used in Bridgeport Harbor is:

0d (13,458 + (2x 275)) x 0.75 x 2,425
/ 42,247 + (2x897)

Qd; = 578 thousand gallons of distillate fuel

The 1989 Procedures Document presents separate emission factors for motorships by waterway
classification (Table 7-2), for steamships hoteling (Table 7- 3), and for motorships and
steamships by vessel size (Table 7-5). Later emission factors were also available from a variety
of studies, however these emission factors required detailed engine information and detailed time
in mode information for the vessels. The 1989 Procedures Document motorship coastal and
river emission factors presented in Table 7-2 (Coastal and River) and steamship emission factors
presented in Table 7-3 were used due to vessel data available for this inventory. Use of the
Table 7-5 motorship emission factors by vessel draft was not feasible, since the lowest draft
value presented in the Waterborne Commerce of the United States, Calendar Year 20027 was not
consistent with the motorship draft ranges in Table 7-5. Detailed breakout of steamship
operation and hoteling was also not available, however it was noted that most large vessels that
come to Connecticut typically switch to distillate fuel oil engines prior to entering port for
reliable and safe maneuvering. Consequently steamship hoteling emission factors were
considered more appropriate than steamship operating emission factors. Since fuel data for each
vessel type was unavailable, it was assumed that motorships used all the distillate fuel and that
steamships used all the residual fuel (1989 Procedures Document). The major harbors and
waterways in Connecticut were assumed to be in use year round with no seasonal variations;
consequently typical summer and winter day emissions are identical. Table 3.5-3 of this
document provides details of the emission estimates. The details presented include the applied
emission factors and identification of ports and waterways where river waterway emission
factors were applied and where costal waterway emission factors were applied.




The annual emissions were averaged over this time period to determine typical daily emissions,
using the following equations:

Or, x EF,
E = —_—
Y365
Od; x EF,
= 365
Where:
Es; = Emissions from steamships in port j (Ibs/day)
Qr; = Quantity of residual fuel used in port j for marine purposes (thousand gallons)
EF; = Emission factor for steamships (Ibs/ thousand gallons)
365 = 365 days/year operation
Em; = Emissions from motorships in port j (Ibs/day)
Qd; = Quantity of distillate fuel used in port j for marine purposes (thousand gallons)
EF, = Emission factor for motorships (Ibs/ thousand gallons)

A sample calculation for the VOC emissions from steamships using Bridgeport Harbor is:

_19x3.20
365

S

Es;=0.17 Ibs VOC per day

A sample calculation for the VOC emissions from motorships using Bridgeport Harbor is:

_ 578x50.0
365

m;

Em; =179 1bs VOC per day

County emissions were calculated by summing the emissions from each port in each respective
county.



TABLE 3.5-1
2002 SUMMARY OF THE COMMERCIAL MARINE VESSEL ACTIVITY

Inbound Vessel Trip Count Distillate Residual
Draft >18 ft. Draft <= 18 ft Fuel Fuel
County Port (# of ships) (# of ships) (thousand gallons) (thousand gallons)
Fairfield
Bridgeport Harbor 275 13,458 578 19
FiveMile River Harbor 0 0 0 0
Greenwich Harbor 0 1,598 69 0
Housatonic River 0 9 0 0
Norwalk Harbor 0 485 21 0
Stamford Harbor 0 1,348 58 0
Westport Harbor and Saugatuck River 0 83 4 0
Fairfield County Total: 275 16,981 730 19
Hartford
Connecticut River Below Hartford 0 4,319 186 0
Hartford County Total: 0 4,319 186 0
Middlesex
Clinton Harbor 0 0 0 0
Connecticut River Below Hartford 0 9,789 421 0
Patchogue River 0 0 0 0
Middlesex County Total: 0 9,789 421 0



TABLE 3.5-1 (Continued)
2002 SUMMARY OF THE COMMERCIAL MARINE VESSEL ACTIVITY

Inbound Vessel Trip Count Distillate Residual
Draft >18 ft. Draft <= 18 ft Fuel Fuel
County Port (# of ships) (# of ships) (thousand gallons) (thousand gallons)
New Haven
Guilford Harbor 0 0 0 0
Branford Harbor 0 0 0 0
Milford Harbor 0 2 0 0
New Haven Harbor 474 1,502 101 33
Stony Creek 0 0 0 0
New Haven County Total: 474 1,504 101 33
New London
Connecticut River Below Hartford 0 3,154 136 0
Mystic River 0 1,000 43 0
New London Harbor 91 5,394 230 6
Niantic Bay and Harbor 0 0 0 0
Pawcatuck River 0 0 0 0
Stonington Harbor 0 0 0 0
Thames River 57 106 9 4
New London County Total: 148 9,654 418 10
State Total: 897 42,247 1,857 62



TABLE 3.5-2
2002 SUMMARY OF EMISSIONS FROM COMMERCIAL MARINE VESSELS

ANNUAL CO ANNUAL VOC ANNUAL NOx DAILY CO DAILY VOC DAILY NOx
COUNTY / EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS
PORT (TONS/YR) (TONS/YR) (TONS/YR) (LBS/DAY) (LBS/DAY) (LBS/DAY)
Fairfield
Bridgeport Harbor 31.82 14.49 78.44 174.34 79.41 429.81
FiveMile River Harbor 0.00 0.00 0.00 0.00 0.00 0.00
Greenwich Harbor 3.78 1.72 9.29 20.73 9.42 50.89
Housatonic River 0.02 0.01 0.05 0.11 0.05 0.30
Norwalk Harbor 1.15 0.52 2.82 6.29 2.86 15.45
Stamford Harbor 3.19 1.45 7.83 17.49 7.95 4293
Westport Harbor and Saugatuck River 0.20 0.09 0.48 1.08 0.49 2.64
Fairfield County Total: 40.16 18.28 98.92 220.04 100.19 542.01
Hartford
Connecticut River Below Hartford 9.30 4.65 26.03 50.94 25.47 142.63
Hartford County Total: 9.30 4.65 26.03 50.94 25.47 142.63
Middlesex
Clinton Harbor 0.00 0.00 0.00 0.00 0.00 0.00
Connecticut River Below Hartford 21.07 10.54 59.00 115.46 57.73 323.28
Patchogue River 0.00 0.00 0.00 0.00 0.00 0.00
Middlesex County Total: 21.07 10.54 59.00 115.46 57.73 323.28

Daily summer and daily winter emissions are identical due to uniform activity and emission factors.



TABLE 3.5-2 (Continued)
2002 SUMMARY OF EMISSIONS FROM COMMERCIAL MARINE VESSELS

ANNUAL CO ANNUAL VOC ANNUAL NOx DAILY CO DAILY VOC DAILY NOx
COUNTY / EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS
PORT (TONS/YR) (TONS/YR) (TONS/YR) (LBS/DAY) (LBS/DAY) (LBS/DAY)
New Haven
Branford Harbor 0.00 0.00 0.00 0.00 0.00 0.00
Guilford Harbor 0.00 0.00 0.00 0.00 0.00 0.00
Milford Harbor 0.00 0.00 0.01 0.03 0.01 0.06
New Haven Harbor 5.56 2.58 14.25 30.49 14.15 78.10
Stony Creek 0.00 0.00 0.00 0.00 0.00 0.00
New Haven County Total: 5.57 2.58 14.26 30.52 14.16 78.16
New London
Connecticut River Below Hartford 6.79 3.39 19.01 37.20 18.60 104.16
Mystic River 2.37 1.08 5.81 12.97 5.90 31.85
New London Harbor 12.66 5.77 31.20 69.40 31.60 170.96
Niantic Bay and Harbor 0.00 0.00 0.00 0.00 0.00 0.00
Pawcatuck River 0.00 0.00 0.00 0.00 0.00 0.00
Stonington Harbor 0.00 0.00 0.00 0.00 0.00 0.00
Thames River 0.45 0.23 1.27 2.49 1.24 6.97
New London County Total: 22.28 10.46 57.29 122.06 57.34 313.94
State Total: 98.37 46.52 255.50 539.01 254.88 1,400.03

Daily summer and daily winter emissions are identical due to uniform activity and emission factors.



Table 3.5-3
Commercial Marine Emission Factors
Used in the 2002 Periodic Emissions Inventory for the State of Connecticut

Distillate Fuel Residual Fuel
Coastal River Steamships
Pollutant  Motorships Motorships Hoteling Operating
(Ibs/thousand gallons) (lbs /thousand gallons) (lbs /thousand gallons) (lbs /thousand gallons)
CcoO 110 100 0 3.5
270 280 36.4 55.8
voC 50 50 3.2

The Coastal emission factors were used for all ports and waterways except those that
were explicitly identified by a ton-mile assignment in the freight traffic portion of the
Waterborne Commerce of the United States, Calendar Year 20027 report. Three
waterways were provided ton-mile values in the Waterborne Commerce of the United
States, Calendar Year 2002’ report. These waterways were the Thames River, the
Connecticut River and the Housatonic River. Only two other rivers were estimated to
have commercial marine fuel use but did not warrant a ton-mile value in the freight
traffic portion of the Waterborne Commerce of the United States, Calendar Year 2002’
report. These rivers were the Mystic River and the Saugatuck River (Westport Harbor
and Saugatuck River). Visual inspection of maps showing the navigable length of the
Mystic River and the Saugatuck River supports the use of a coastal emission factor for
these rivers. All other rivers were estimated to have no significant commercial marine
fuel use and consequently did not require an emission factor assignment.

Hoteling emission factors were used in all steamship calculations. Operating emission
factors for steamships are presented above for comparison only. When the residual fuel
use identified in Table 3.5-1 is considered, it can be seen that the difference between
the emissions factors for steamship hoteling and steamship operation have very limited
impact potential on the results of the 2002 Periodic Emissions Inventory for the State of
Connecticut.



3.6 LOCOMOTIVES

Locomotive emissions were determined following guidance contained in the Procedures
Document. Table 3.6-7 presents an estimate for the VOC, NOy, and CO produced by
locomotives activities for a typical ozone season day and annually. Table 3.6-7 also
presents an estimate for the CO produced by locomotives activities for a winter day.

Thirteen companies operated locomotives in 2002:

o Amtrak
Branford Steam Railroad
Central New England Railroad
Connecticut Southern Railroad
CSX Transportation, Inc.
Housatonic Railroad Company
Metro-North Commuter Railroad Company
Naugatuck Railroad Company
New England Central Railroad, Inc.
Providence and Worcester Railroad Company
Shoreline East Railway
Springfield Terminal Railway Company
Valley Railroad Company

CSX Transportation, Inc. is the only Class I company providing freight service within
Connecticut.

Branford Steam Railroad, Central New England Railroad, Connecticut Southern
Railroad, Housatonic Railroad Company, New England Central Railroad, Inc.,
Providence and Worcester Railroad Company, and Springfield Terminal Railway
Company are Class II and III companies that provide freight service within Connecticut.
Naugatuck Railroad Company and Valley Railroad Company are tourist attractions that
were classified with the same designations as these Class II and III companies. These
two tourist attractions only account for 0.3% of the locomotive diesel fuel usage and are
not a significant influence in emissions or in the seasonal distribution of emissions.

Amtrak, Shoreline East Railway and the Metro-North Commuter Railroad Company
provide commuter and passenger service for Connecticut. Amtrak Line Haul
Locomotives are classified under SCC 22-85-002-008 “Line Haul Locomotives
Passenger (Diesel)”, while Shoreline East Railway and the Metro-North Commuter
Railroad Company are classified under 22-85-002-009 “Line Haul Locomotives
Commuter Lines (Diesel)”. While Shoreline East Railway is a subsidiary of Amtrak, the
Shoreline East Railway functions primarily as a commuter line.

The tracks used by each company in each county were read from a map supplied by the
CT DOT. Track’s mileage for each railroad was then measured using the Connecticut
State Road Map. Table 3.6-1 provides a tabulation of track mileage usage by diesel line
haul locomotives.



Each company that operates locomotives in Connecticut provided an estimate for the
amount of fuel consumed in 2002 in the state. Amtrak, Branford Steam Railroad, CSX
Railroad, Metro-North Railroad, Springfield Terminal Railway Company and Valley
Railroad were the only railroad companies that reported switchyard activity. Branford
Steam Railroad, Central New England Railroad, Connecticut Southern Railroad,
Housatonic Railroad Company, Naugatuck Railroad Company, New England Central
Railroad, Inc, and Springfield Terminal Railway Company data was not available at the
time of this draft. Therefore, 1999 activity data was used calculate emissions for the six
companies that reported data for 1999. 1996 activity data was used for the Springfield
Terminal Railway Company (formerly described as Boston and Maine Corporation a
subsidiary of Guilford Rail Systems). Total locomotive diesel fuel usage for 2002 was
estimated at 5,256,539 gallons based on Connecticut DEP survey results. The Energy
Information Administration (EIA) Fuel Oil and Kerosene Sales® Table 23 estimates total
railroad distillate fuel use for transportation and heating at 4,797,000 gallons. While
these numbers are relatively close (within 10% of each other), locomotive fuel usage
survey results are considered to provide a better estimate of locomotive diesel fuel usage,
especially considering Connecticut’s size and the ability for out of state railroads to refuel
outside of Connecticut (i.e. Providence and Worcester Railroad Company, CSX
Transportation, Inc, and Springfield Terminal Railway Company). See Table 23 of
Reference 8 for further information related to transportation related distillate diesel fuel
sales.

The Valley Railroad Company is the only locomotive company in Connecticut that
reported using a coal fired locomotive. In 2002, Valley Railroad Company used 386 tons
of Pocahontas brand anthracite coal, and 3145 gallons of diesel fuel, all in Middlesex
County.

The amount of fuel consumed by locomotives in each county annually was determined by
the following equation (see Tables 3.5-2 and 3.5-3):

0= OCT xTMZ
TMCT
Where:
Q = amount of fuel consumed by line haul or switchyard locomotives
by company in each county (gal)
QCT = amount of fuel consumed by line haul or switchyard locomotives
by company in Connecticut (gal)
T™Z = miles of track used by each company in each county (miles)
TMCT = miles of track used by each company in Connecticut (miles)


http://www.eia.doe.gov/emeu/states/main_ct.html
http://www.eia.doe.gov/emeu/states/main_ct.html
http://www.eia.doe.gov/pub/oil_gas/petroleum/data_publications/fuel_oil_and_kerosene_sales/historical/2002/pdf/table23.pdf

A sample calculation for the quantity of diesel fuel consumed for line haul use by Metro-
North Railroad in New Haven County is:

_ 1,585,153x27.06

0 51.26

0 = 836,797 gallons of diesel fuel consumed in New Haven County

The emission factors for both diesel-powered line haul locomotives and diesel-powered
switchyard locomotives were taken from Table 3 of the Technical Highlights
Document'?. Since the Technical Highlights document presented an emission factor for
total hydrocarbons (THC or HC), the value for the Diesel Engine Type was presented in
that Table for Conversion Factors for Hydrocarbon Emission Results in EPA’s
Conversion Factors for Hydrocarbon Emission Components”® was used to convert the
emission factor to provide a VOC emission factor (i.e. 1.053 VOC/THC times the THC
based emission factor yields a VOC emission factor). The emission factors for coal
powered locomotives were obtained from Table 1.2-1 in Compilation of Air Pollution
Emission Factors (AP-42)".

Locomotives were assumed to operate 5 days per week 52 weeks of the year, with
uniform activity throughout the year (i.e. typical summer and winter daily emissions are
identical). The seasonal adjustment factor for uniform activity is 0.25 for all four
seasons. The equation used to calculate daily emissions for this category is as follows:

5 _ OxEF xSF

DAYS x13
Where:
E = county daily emissions from locomotives (Ibs./day)
Q = amount of fuel consumed by locomotives by county
EF = emission factor (Ibs./gal)
SF = seasonal adjustment factor (%/100)
DAYS = activity days per week (5 days)
13 = 52 weeks per year divided by 4 seasons is 13 weeks per season

A sample calculation for the VOC emissions from Metro-North line haul locomotives in
New Haven County is:

_ 836,797 x 0.0232 x 0.25
5x13

E

E =74.7 1b. VOC per day

Calculated emissions are presented in Tables 3.6-4, 3.6-5, 3.6-6, 3.6-7 and 3.6-8.



Table 3.6-1
2002 DIESEL LINE HAUL LOCOMOTIVES TRACK MILEAGE
IN EACH COUNTY BY COMPANY

Railroad
Company
Name

Fairfield

Hartford

Litchfield

Middlesex

New
Haven

New
London

Tolland

Windham

Total

Amtrak

0.00

33.90

0.00

11.60

38.90

33.90

0.00

0.00

118.30

Branford
Steam
Railroad

0.00

0.00

0.00

0.00

5.00

0.00

0.00

0.00

5.00

Central New
England
Railroad

0.00

3.75

0.00

0.00

0.00

0.00

0.00

0.00

3.75

Connecticut
Southern
Railroad

0.00

39.00

0.00

0.00

19.00

0.00

0.00

0.00

58.00

CSX Railroad

39.38

33.75

0.00

0.00

30.00

0.00

0.00

0.00

103.13

Housatonic
Railroad
Company

36.00

0.00

46.00

0.00

0.00

0.00

0.00

0.00

82.00

Metro-North
Commuter
Railroad
Company

24.20

0.00

0.00

0.00

27.06

0.00

0.00

0.00

51.26

Naugatuck
Railroad
Company

0.00

0.00

15.50

0.00

4.10

0.00

0.00

0.00

19.60

New England
Central
Railroad, Inc

0.00

0.00

0.00

0.00

0.00

23.00

23.20

7.00

53.20

Providence
and Worcester
Railroad
Company

72.40

0.00

0.00

17.10

58.20

73.50

0.00

46.20

267.40

Shoreline East
Railway

0.00

0.00

0.00

10.00

21.80

0.00

0.00

0.00

31.80

Springfield
Terminal
Railway
Company

0.00

18.40

24.10

0.00

28.50

0.00

0.00

0.00

71.00

Valley
Railroad
Company

0.00

0.00

0.00

13.00

0.00

0.00

0.00

0.00

13.00

All
Railroads

171.98

128.80

85.60

51.70

232.56

130.40

23.20

53.20

877.44




Table 3.6-2
2002 GALLONS OF DIESEL FUEL USE
FOR LINE HAUL LOCOMOTIVES BY COMPANY AND COUNTY

Railroad
Company

Fairfield

Hartford

Litchfield

Middlesex

New
Haven

New
London

Tolland

Windham

Railroad
State
Total

Amtrak

0

310,786

0

106,346

356,625

310,786

0

0

1,084,544

Branford
Steam
Railroad

0

0

0

0

23,666

0

0

0

23,666

Central
New
England
Railroad

17,640

17,640

Connecticut
Southern
Railroad

235,190

114,580

349,770

CSX
Railroad

41,523

35,591

31,637

108,751

Housatonic
Railroad
Company

75,979

97,084

173,063

Metro-
North
Commuter
Railroad
Company

748,355

836,798

0

1,685,153

Naugatuck
Railroad
Company

11,307

2,991

14,298

New
England
Central
Railroad,
Inc

107,497

108,432

32,717

248,646

Providence
and
Worcester
Railroad
Company

172,107

40,650

138,351

174,722

109,825

635,654

Shoreline
East
Railway

233,531

509,098

742,629

Springfield
Terminal
Railway
Company

6,064

7,943

9,393

23,400

Valley
Railroad
Company

2,720

2,720

Line Haul
Fuel Total

1,037,964

605,272

116,334

383,247

2,023,138

593,006

108,432

142,542

5,009,935




Table 3.6-3
2002 GALLONS OF DIESEL FUEL USED BE EACH COMPANY
FOR SWITCHYARD LOCOMOTIVES IN EACH COUNTY

Railroad
Railroad Company Fairfield Hartford Middlesex New Haven State Total
EAmtrak 0 0 0 26,576 26,576
Branford Steam Railroad 0 0 0 10,672 10,672
CSX Railroad 5,941 0 0 5,941 11,882
Mqtro-North Commuter 87.849 0 0 0 87.849
Railroad Company
Springfield Terminal Railway 0 54,600 0 54,600 109,200
Company
Valley Railroad Company 0 0 425 0 425
Switchyard Fuel Total 93,790 54,600 425 97,789 246,604
TABLE 3.6-4
2002 SUMMARY OF DIESEL LINE HAUL LOCOMOTIVES EMISSIONS
BY COUNTY

(OZONE SEASON DAY CO EMISSIONS ARE IDENTICAL TO CO WINTER DAY EMISSIONS)

Cco vocC NOx

Count (Ibs/day) (Ibs/day) (Ibs/day)
Fairfield 234.11 92.68 2,376.29
Hartford 136.52 54.04 1,385.70
Litchfield 26.24 10.39 266.33
Middlesex 86.44 34.22 877.40
New Haven 456.31 180.64 4,631.73
New London 133.75 52.95 1,357.61
Tolland 24.46 9.68 248.24
Windham 32.15 12.73 326.33

STATE TOTAL 1,129.97 447.32 11,469.63



TABLE 3.6-5
2002 SUMMARY OF DIESEL POWERED SWITCHYARD
LOCOMOTIVE EMISSIONS BY COUNTY
(OZONE SEASON DAY CO EMISSIONS ARE IDENTICAL TO CO WINTER DAY EMISSIONS)

Cco vVOC NOx
County (Ibs/day) (Ibs/day) (Ibs/day)
Fairfield 30.30 17.59 287.88
Hartford 17.64 10.24 167.59
Middlesex 0.14 0.08 1.30
New Haven 31.59 18.34 300.16
STATE TOTAL 79.67 46.24 756.94

TABLE 3.6-6

2002 SUMMARY OF COAL POWERED LOCOMOTIVE EMISSIONS
(OZONE SEASON DAY CO EMISSIONS ARE IDENTICAL TO CO WINTER DAY EMISSIONS)

co vocC NOx
County (Ibs/day) (Ibs/day) (Ibs/day)
Middlesex 134 27 4
STATE TOTAL 134 27 4
TABLE 3.6-7
2002 SUMMARY OF ANNUAL AND DAILY EMISSIONS
FROM LOCOMOTIVES

(OZONE SEASON DAY CO EMISSIONS ARE IDENTICAL TO CO WINTER DAY EMISSIONS)

Daily CO Daily VOC Daily NOx Annual CO Annual VOC  Annual NOx

County (Ibs/day) (Ibs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
Fairfield 264 110 2,664 34 14.3 346
Hartford 154 64 1,553 20 8.4 202
Litchfield 26 10 266 3 1.4 35
Middlesex 220 61 883 29 7.9 115
New Haven 488 199 4,932 63 25.9 641
New London 134 53 1,358 17 6.9 176
Tolland 24 10 248 3 1.3 32
Windham 32 13 326 4 1.7 42
STATE TOTAL 1,343 520 12,231 175 67.6 1,590



TABLE 3.6-8

2002 SUMMARY OF ANNUAL AND DAILY EMISSIONS

FROM LOCOMOTIVES BY USE AND COUNTY
(OZONE SEASON DAY CO EMISSIONS ARE IDENTICAL TO CO WINTER DAY EMISSIONS)

Commuter Rail Daily CO Daily VOC Daily NOx Annual CO Annual VOC  Annual NOx

County (Ibs/day) (Ibs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
Fairfield 197 83 1,983 26 10.8 258
Hartford 0 0 0 0 0.0 0
Litchfield 0 0 0 0 0.0 0
Middlesex 53 21 535 7 2.7 70
New Haven 304 120 3,081 39 15.6 401
New London 0 0 0 0 0.0 0
Tolland 0 0 0 0 0.0 0
Windham 0 0 0 0 0.0 0

Commuter Total: 553 224 5,599 72 29.2 728

Passenger Rail

Fairfield 0 0 0 0 0.0 0
Hartford 70 28 712 9 3.6 92
Litchfield 0 0 0 0 0.0 0
Middlesex 24 9 243 3 1.2 32
New Haven 89 37 898 12 4.8 117
New London 70 28 712 9 3.6 92
Tolland 0 0 0 0 0.0 0
Windham 0 0 0 0 0.0 0
Passenger Total: 253 102 2,565 33 13.2 333
Entertainment Rail
Fairfield 0 0 0 0 0.0 0
Hartford 0 0 0 0 0.0 0
Litchfield *)3 1 (*)26 0 0.1 3
Middlesex (*) 134 (*)27 (*)12 17 3.5 2
New Haven 1 0 7 0 0.0 1
New London 0 0 0 0 0.0 0
Tolland 0 0 0 0 0.0 0
Windham 0 0 0 0 0.0 0
Entertainment Total: (*) 138 (*) 28 (*) 45 18 3.7 6



2002 SUMMARY OF ANNUAL AND DAILY EMISSIONS

TABLE 3.6-8 (Continued)

FROM LOCOMOTIVES BY USE AND COUNTY
(OZONE SEASON DAY CO EMISSIONS ARE IDENTICAL TO CO WINTER DAY EMISSIONS)

Freight Class I Daily CO Daily VOC Daily NOx Annual CO Annual VOC  Annual NOx
County (Ibs/day) (lbs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
Fairfield 11 5 113 1 0.6 15
Hartford 8 3 81 1 0.4 11
Litchfield 0 0 0 0 0.0 0
Middlesex 0 0 0 0 0.0 0
New Haven 9 4 91 1 0.5 12
New London 0 0 0 0 0.0 0
Tolland 0 0 0 0 0.0 0
Windham 0 0 0 0 0.0 0
Freight Class I Total: 28 12 285 4 1.6 37
Freight Class I1 / II1 Daily CO Daily VOC Daily NOx Annual CO Annual VOC  Annual NOx
County (Ibs/day) (Ibs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
Fairfield 56 22 568 7 2.9 74
Hartford 76 33 760 10 4.3 99
Litchfield 24 9 240 3 1.2 31
Middlesex 9 4 93 0.5 12
New Haven 86 38 855 11 4.9 111
New London 64 25 646 33 84
Tolland 24 10 248 1.3 32
Windham 32 13 326 4 1.7 42
Freight Class I1 / ITI 371 154 3,738 48 20.0 486
STATE TOTAL 1,343 520 12,231 175 67.6 1,590

(*) Daily estimates for Entertainment contribution are based on the uniform activity assumption stated in

the analytic method description. The activity of the Entertainment Rail does not conform to this

assumption, but is a very small contributor to railroad emissions. Annual estimates for the Entertainment
Rail contribution reflect activity and usage, however accurate daily estimates for Entertainment Rail
contribution would require additional efforts that are not required to support a periodic emissions inventory.
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SECTION 4
AREA SOURCES

4.1 INTRODUCTION

The Area Source Inventory estimates the emissions for those sources that are too small and/or too numerous
to be handled individually in the point source inventory (e.g., residential heating). This section describes the
methodology used to create peak ozone typical summer day and typical winter day area source inventories,
excluding the mobile source categories.

Area sources can be divided into either evaporative sources or fuel combustion sources. The area source
emissions are calculated for three periods of time, which include annual emissions, peak ozone typical
summer day and typical winter day emissions. Emission estimates for CO, VOC, and NOx were calculated
for the combustion sources while estimates of only VOC were calculated for evaporative sources in the
2002 Ozone/CO SIP emission inventory. Tables 1 and 2 in Appendix C list the CO, VOC, and NOx
emissions from the area source categories for the peak ozone typical summer and winter day emissions. The
tables are categorized by county and status area, respectively. Table 3 and Table 4 in Appendix C present
annual emissions (TPY) by county and status area, respectively.

The statewide population statistics for 2002, used to calculate a large percentage of the emissions from area
sources, were taken from the following United States Census Bureau website:
http://eire.census.gov/popest/data/cities/subtabl3.php . The 2002 statewide population was 3,460,503
people. The county populations were determined by aggregating the town populations within each county.

Area source emissions of CO, VOC and NOx for a typical summer day and CO for a typical winter day were
determined using the following general equation unless specifically noted otherwise:

Emissions _ Yearly Emissions x Seasonal Adjustment Factor
day no.of activity days/week x 13 weeks

4.2 GASOLINE DISTRIBUTION LOSSES

Gasoline distribution produces VOC emissions that are based on the amount of gasoline sold. The total
amount of gasoline sold in Connecticut in 2002 was 1,548,165,500 gallons while the total amount sold for
the months of June, July and August 2002 was 409,099,148 gallons. The above information on gasoline
sales was obtained from the State of Connecticut Department of Revenue Services (DRS), Excise Tax
Subdivision.” DRS sales tax data includes sales to government agencies, miscellaneous non-taxable sales
and use, and total taxable gasoline distribution. Sales of aviation fuel were not included in gasoline fuel
sales because some types of aviation fuel such as jet kerosene are not as volatile as gasoline. Therefore,
aircraft refueling losses will be addressed separately in Section 4.2.6.


http://eire.census.gov/popest/data/cities/subtab13.php

The percent of gasoline sold during the ozone season was calculated by dividing the gallons of gasoline sold
in the summer by the gallons of gasoline sold during the entire year. The period throughput was calculated
to be 26.42%.

The CT DEP maintains a database of all active retail gasoline-dispensing facilities. This database was used
to apportion the total amount of gasoline sold in the state to each county. Among other things this database
identifies the town in which each dispensing facility is located. It does not include the amount of gasoline
sold. In processing the data, dispensing facilities were deleted, if they were either a marina, closed, or did
not sell gasoline.

A search of the Point Source Inventory showed that there were no bulk gasoline plants in operation in
Connecticut in 2002.

The annual amount of gasoline sold in a county, expressed in thousand gallons, was determined by using the
following equation:

Q= DRS x ZOPM
SOPM x 1000
Where:
Q = gallons of gasoline sold annually in a county
DRS = total gasoline sold in Connecticut, 2002 (1,548,165,500 gallons)
SOPM = total amount of gasoline sold by service stations in the state in 1990
(1,179,941,770 gallons)

ZOPM = total amount of gasoline sold by service stations in a county in 1990
1,000 = one thousand gallons

The quantities (Q) determined using this equation were used in calculating emissions from tank truck
unloading, vehicle refueling, and underground breathing. The gasoline throughput used to calculate
emissions from tank trucks in transit will be estimated separately in Section 4.2.3. The throughput for this
sub-category will include, in addition to the above, gasoline sold and transferred out-of-state.

A sample calculation to determine the annual amount of gasoline sold in Hartford County, expressed in
gallons is:

_ 1,548,165,500 x 310,637,760
1,179,941,770 x 1000

Q

Q= 407,578.30 x 1,000 gallons



4.2.1 Tank Truck Unloading

Table 4.2.1-1 contains the VOC annual and typical ozone season day emissions from tank truck unloading
and the numbers used in the calculation of these emissions.

Since service station gasoline tanks must always be in compliance with the Regulations of Connecticut State
Agencies (RCSA)® the VOC emissions from this source category were adjusted for control efficiency, rule
penetration, and rule effectiveness.

Based on the RCSA, a gasoline storage tank having a capacity of more than 250 gallons is required to be of
the submerged fill type unless the gasoline storage tank has a capacity of less than 1,000 gallons and was
installed prior to June 1, 1972 or the underground gasoline storage tank was installed prior to June 1, 1972
and uses an offset fill pipe. As a result of the above regulations, the number of gasoline storage tanks that
were not of the submerged fill type is insignificant compared with the total number of gasoline storage tanks
in Connecticut. Therefore, it is appropriate to use the emission factor for submerged fill for all tank truck
unloading. The uncontrolled emission factor for submerged filling was obtained from AP-42 and is 7.3 Ib. of
VOC/1,000 gallons.’

Effective May 31, 1983, a vapor balance emission control system must be used when a tank truck is
unloading into a service station underground storage tank of a facility having an annual throughput greater
than 120,000 gallons per year. The vapor balance control system is usually referred to as Stage I and
requires that the transfer of gasoline from the tank truck to the underground storage tank is made through a
properly maintained and operated approved control system which is in good working order, connected and
operating. Stage I also requires that there are no leaks in the tank trucks pressure relief valves and hatch
covers, nor in the truck tanks, storage tank or associated vapor and liquid lines during loading or unloading.?
The control efficiency for Stage I controls was determined using emission factors listed on Table 11.3-1 in
EIIP’s Gasoline Marketing (Stage I and Stage II), external draft. The emission factor was determined by
dividing the difference between emission factors for submerged filling (7.3 1b/1,000 gal) and balanced
submerged filling (0.3 1b/1,000 gal) by the emission factor for submerged filling. Using this method, the
control efficiency for Stage I controls is 95.89%.

The OPM, Energy Division's 1990 Petroleum Product Vendor Registration program was the only source
available that could provide the data necessary to calculate rule penetration. In 1990 the rule penetration
was 99.09% which was determined from the OPM 1990 data by dividing the amount of annual gasoline
sales from outlets selling greater than 120,000 gallons per year (1,169,225,202 gal) by the total amount of
annual gasoline sales (1,179,941,770 gal) in Connecticut. It is the conservatively assumed that the rule
penetration is the same in 2002 as it was in 1990.

The Bureau of Air Management conducted a study in 1994 to determine the rule effectiveness of stage I
controls®. 106 gasoline tank trucks were followed, between July and September 1994, in unmarked cars
and covertly observed as they delivered their gasoline to service stations. Based on these observations, stage
I rule effectiveness in Connecticut was determined to be 96.8%.
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Due to automation, bulk terminals in Connecticut are accessible seven days a week, therefore, tank truck
unloading may take place seven days a week. The typical ozone season daily VOC emissions are calculated
using the following equation:

Where:

E_QxEFxPOTx[l— (Eff X RE xRP)]

DAYS
E = daily county emissions expressed in pounds per day
Q = thousands of gallons of gasoline sold in a county
EF = emission factor of 7.3 1bs./ 1,000 gal (see above)
POT = percentage of DRS's 2002 gasoline sold during June, July, and August
of 2002 (see above)
Eff = control efficiency of 95.89% (see above)
RE = rule effectiveness of 96.8% (see above)
RP = rule penetration of 99.09% (see above)
DAYS = 92 days in the months of June, July and August

A sample calculation for Hartford County is:

_407,578.30 X 7.3X0.2642 X [1 - (0.9589 X 0.968 X 0.9909)]
92

E

E = 685.65 lIbs. VOC per day



Table 4.2.1-1
Summary of the Emissions From Tank Truck Unloading

Annual VOC Daily VOC

Retail Gas Emissions Emissions
County (1000 Gal) (tons/year) (Ibs/day)
Fairfield 367,891.70 107.74 618.89
Hartford 407,578.30 119.36 685.65
Litchfield 89,156.07 26.11 149.98
Middlesex 83,452.26 24.44 140.39
New Haven 364,067.08 106.62 612.45
New London 123,789.18 36.25 208.24
Tolland 63,052.14 18.46 106.07
Windham 49.178.76 14.40 82.73
State Total: 1,548,165.50 453.37 2,604.41

4.2.2 Vehicle Fueling and Underground Tank Breathing

Table 4.2.2-1 contains the VOC annual and typical ozone season day emissions from vehicle fueling and the
data used to calculate these emissions. Table 4.2.2-2 contains the VOC annual and typical ozone season day
emissions from underground tank breathing and the data used to calculate these emissions.

The VOC emissions resulting from vehicle fueling are determined by applying an emission factor to the
amount of gasoline sold per day. MOBILE6.2° was used to estimate an emission factor for evaporative
losses from vehicle fueling and spillage at Stage II and non-Stage II vehicle fueling stations in 2002. The
2002 Reid Vapor Pressure Sampling Program showed that the average Reid Vapor Pressure (RVP) in
Connecticut during June, July and August of 2002 was 6.86 psia, however the Mobile 6.2 Model used a
RVP of 6.7 psia based on EPA projections for northern reformulated gasoline mixes (Reference 6 page 151).
Stage Il and non-Stage II emission factors were calculated using 2002 typical 8-hour ozone day
temperatures. The basic input file supplied to the MOBILE6 computer program is presented in Table 4.2.2-
3. Additional inputs, such as the inspection and maintenance program and registration age distribution input
files used in this section are consistent with and are further described in Section 3 of this emissions
inventory report.

Unlike the previous EPA MOBILE models, MOBILE6 does not provide a composite refueling emission
factor in grams of VOC per gallon of gasoline sold for all vehicles. It does, however, provide a refueling
emission factor in grams per vehicle mile traveled (VMT) for each vehicle class and model year, the fuel
efficiency in miles per gallon by each vehicle class and model year, and adjustment factors that can be used
to weight the emission factors and fuel efficiency with respect to vehicle age. The information garnered
from MOBILEG6 was used to develop VOC emission factors in grams per gallon of gasoline sold by vehicle
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class using the registration distribution file to weight averages calculated from vehicle age specific refueling
emission factors and fuel efficiencies. A composite weighted average emission factor in units of grams per
gallons of gasoline sold was developed for all vehicles using the weighted average VOC emission factors in
grams per gallon of gasoline calculated for each vehicle class and using the relative fraction of VMT by
vehicle class. In addition to providing the inputs used in the Mobile 6.2 model, Table 4.2.2-3 also provides
the detailed output data developed by the Mobile 6.2 model. Since the bulk of the information used to
develop the refueling emission factors came from Mobile 6.2, the composite refueling emission factors are
described as coming from MOBILE®6.2.

For the non-Stage II stations, an emission factor of 2.98 grams per gallon of gasoline was calculated using a
minimum ambient temperature of 67.7°F and a maximum ambient temperature of 95.5°F in the Greater
Connecticut non-attainment status area. An emission factor of 2.81 grams per gallon of gasoline was
calculated with a minimum ambient temperature of 66.5°F and a maximum ambient temperature of 91.6°F in
the CT portion of the NY-NJ-CT CMSA non-attainment status area. Both MOBILEG6 refueling emission
factors were divided by 453.59 grams/lb. and multiplied by 1,000 to give an emission factor of 6.57
1bs/1,000 gallons for the Greater Connecticut status area and 6.20 1bs/1,000 gallons for the CT portion of the
NY-NJ-CT CMSA status area. These emission factors only apply when Stage II is not implemented.

There were 485 stations in Connecticut that were not required to implement Stage I controls because their
throughputs were less than 10,000 gallons per month. It was conservatively assumed that each of these
stations sold 10,000 gallons of gasoline per month, for every month in 2002. The amount of gasoline sold at
these stations was estimated to be 58,200 thousand gallons (485 * 10 * 12).

Of the 1,651 stations in Connecticut that were required to install Stage II controls, 64 were found to be out
of compliance. Some of the 64 stations had installed Stage II controls but failed to pass the DEP approved
test. Control efficiencies for all 64 stations were conservatively assumed to be zero. The amount of
gasoline sold at these 64 stations were determined using the following equation:

o =(Q-Qu)XNC
nc REQ
Where:
Qne = thousands of gallons of gasoline sold at stations not in compliance
Q = thousands of gallons of gasoline sold in state
Qur = thousands gallons of gasoline sold at stations not required to install Stage II controls
NC = number of stations out of compliance
REQ = number of stations required to install Stage II controls

A sample calculation of the thousands of gallons of gasoline sold at stations not in compliance is presented
below:

(1,548,165.50 - 58,200 ) x 64
’ 1,651
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Qne =57,757.60 x 1000 gallons
The total amount of gasoline sold in Connecticut in 2002 without Stage II controls is 115,957.60 thousand
gallons (58,200 + 57,757.60). The total amount of gasoline sold with Stage II controls is 1,432,207.9
thousand gallons (1,548,165.50 — 115,957.60). Table 4.2.2-1 summarizes the quantity of gasoline sold with
and without Stage I1 by county.

The daily non-Stage II VOC emissions are calculated using the following equation:

_Q,xPOT xEF

ns

DAYS
Where:
Ens = daily county non-Stage II emissions expressed in pounds per day
EF = 6.57 Ibs. per 1,000 gallons for Greater CT status area and 6.20 Ibs. per 1,000 gallons for
CT portion of the NY-NJ-CT status area
Qns = thousands of gallons of gasoline sold without Stage II controls in a county during June,

July, and August of 2002
POT = percentage of DRS's gasoline sold during June, July, and August of 2002
DAYS = 92 days in the months of June, July and August

A sample calculation of VOC emissions estimated from non-Stage II sources in Hartford County is
presented below.

_26,567.72 x0.2642 X 6.57
92

ns

Ens =501.26 1bs. VOC per day

Emission factors for the fueling stations that had implemented Stage II were also calculated using
MOBILE6. All Inputs were identical to the inputs used for non-Stage II stations, such as RVP and
temperature. However, Stage Il parameters were included in the inputs.

Connecticut’s Stage II program began in 1992 with a two-year phase-in period, a 10,000-gallon monthly
throughput cutoff, and an annual inspection. Since the emission factors would only be applied to gasoline
sold using Stage II, the Stage II parameters had to reflect a fully implemented program. Therefore, 86%
program in-use efficiency for LDGV, LDGT and HDGV, as directed in the Technical Guidance on the Use
of MOBILES6 for Emission Inventory Preparation, was used. This efficiency reflects annual inspections and
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no gasoline station exemptions. Also, a two-year phase-in was input into the mobile model.

An emission factor of 0.68 grams per gallon of gasoline was calculated in the Greater Connecticut
non-attainment status area. An emission factor of 0.66 grams per gallon of gasoline was calculated in the
CT portion of the NY-NJ-CT CMSA non-attainment status area. Both MOBILEG6 refueling emission factors
were divided by 453.59 grams/Ib. and multiplied by 1,000 to give an emission factor of 1.50 1bs/1,000
gallons and 1.46 1bs/1,000 gallons for the Greater Connecticut and the CT portion of the NY-NJ-CT status
areas respectively. These emission factors only applied to gasoline sold using Stage II.

The summer day Stage I1 VOC emissions are calculated using the following equation:

_Q, xPOT xEF
! DAYS
Where:
En = daily county emissions expressed in pounds per day
EF = 1.50 Ibs. per 1,000 gallons for Greater CT status area and 1.46 1bs. per 1,000 gallons for
CT portion of the NY-NJ-CT status area
Qu = thousands of gallons of gasoline sold in a county using Stage II

POT = percentage of DRS's gasoline sold during June, July, and August of 2002
DAYS = 92 days in the months of June, July and August

A sample calculation of VOC emissions estimated from Stage II sources in Hartford County is presented
below:

_328,141.43x0.2642 x1.50
1= 92

E;n=1,413.50 Ibs. VOC per day
Stage Il and non-Stage Il emissions were added together to get the total emissions for each county.

A sample calculation of the total VOC emissions estimated from refueling sources in Hartford County is
presented below:

Eit =501.26 + 1,413.50 = 1,914.76 Ibs. VOC per day.



One pound of VOC per thousand gallons of gasoline sold is emitted to the air due to underground tank
breathing, according to Table 11.3-1 in EIIP’s Gasoline Marketing (Stage I and Stage II). Table 4.2.2-2
summarizes the gallons of gasoline sold in each county and the emissions from tank breathing.

According to EPA’s July 19, 2000 letter from David Conroy (EPA) to David Wackter (DEP), Pressure
vacuum (PV) vent caps reduce VOC emissions from underground tank breathing by 90%. PV vent caps are
required on all vacuum assist Stage Il vapor recovery systems. There were 1,165 gasoline stations in
Connecticut with vacuum assist Stage II vapor recovery systems in 2002. The rule penetration was
calculated by dividing the 1,1165 gasoline stations with PV vent caps by the total number of gasoline
stations in Connecticut (2,136). This resulted in a rule penetration of 54.54%. The default rule effectiveness
of 80% was used

The typical summer day tank breathing VOC emissions are calculated using the following equation:

_QXxEF xPOT CmHEXRumE XRuIeP

X(1-
DAYS (1= 100 100 100 2
Where:
E = daily county emissions expressed in pounds per day
EF = 1.0 Ibs. per 1,000 gallons
Q = thousands of gallons of gasoline sold during 2002 in a county

POT = percentage of DRS's gasoline sold during June, July, and August of 2002
CntrlE = Percent of VOC controlled by PV vent caps

RuleE = Percent rule effectiveness of PV vent caps

RuleP = Percent rule penetration (see above)

DAYS = 92 days in the months of June, July and August

A sample calculation of VOC emissions estimated from tank breathing sources in Fairfield County is
presented below:

_316,893.67 x1.0x0.2642 (1-( 90 80 _ 54.54

E X X
92 100 100 100

)

E =552.68 Ibs. VOC per day



Table 4.2.2-1
Summary of Vehicle Fueling Emissions

Retail Gas Sold Retail Gas Sold Daily VOC Annual VOC
w/out Stage |1 with Stage 11 Emissions Emissions
County (1,000 Gal) (1,000 Gal) (Ibs/day) (tons/year)
Fairfield 23,735.34 293,158.33 1,647.54 286.80
Hartford 26,567.72 328,141.43 1,914.30 333.24
Litchfield 9,516.79 117,543.20 685.72 119.37
Middlesex 7,364.19 90,956.05 511.17 88.98
New Haven 28,267.14 349,131.29 1,962.10 341.56
New London 11,159.57 137,833.39 804.09 139.97
Tolland 4,475.16 55,273.29 322.45 56.13
Windham 4.871.69 60,170.92 351.02 61.11
State Total 115,957.60 1,432,207.90 8,198.38 1,427.17
Table 4.2.2-2
Summary of Underground Tank Breathing
Daily VOC Annual VOC
Retail Gas Emissions Emissions
County Sold (1000 Gal) (Ibs/day) (tons/year)
Fairfield 316,893.67 552.77 96.23
Hartford 354,709.14 618.73 107.71
Litchfield 127,059.99 221.63 38.58
Middlesex 98,320.23 171.50 29.86
New Haven 377,398.43 658.31 114.60
New London 148,992.97 259.89 45.24
Tolland 59,748.45 104.22 18.14
Windham 65.042.61 113.46 19.75
State Total 1,548,165.50 2,700.51 470.10



MOBILE6 INPUT FILE :
> REFUEL EMISSIONS
* REVISED 11/29/02
REPORT FILE :

DATABASE OUTPUT :
DATABASE OPTIONS :
EMISSIONS TABLE :

RUN DATA

EXPAND EVAPORATIVE
EXPAND BUS EFS
EXPAND HDGV EFS
EXPAND LDT EFS

* Fuel Data
FUEL PROGRAM
FUEL RVP

* FUEL PROGRAM
6.2 Users Guide.

TABLE 4.2.2-3
1999 MOBILEG6 INPUT DATA

C:\MOBO2\Output\Refuel .TXT

C:\Mob02\Opt\REFUEL .OPT
C:\MOBO2\Output\Refuel .tbl

2N
6.86
: 2 N assigns a FUEL RVP of 6.7 used per page 151 of the Mobile

* Vehicle Age Distribution

REG DIST :
* 1/M Data

1/M DESC FILE :
ANTI-TAMP PROG :
VMT FRACTIONS

0.4978 0.0757 0.2518
0.0011 0.0042 0.0050

SCENARIO RECORD :
Refuel w/o Stage 11

CALENDAR YEAR
EVALUATION MONTH

* Weather Data for
MIN/MAX TEMP :

RELATIVE HUMIDITY :

BAROMETRIC PRES :
SCENARIO RECORD :
CALENDAR YEAR :
EVALUATION MONTH :

* Weather Data
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C:\MobO2\CTIMO02.d
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TABLE 4.2.2-3
1999 MOBILEG6 INPUT DATA



TABLE 4.2.2-3(continued)
1999 MOBILEG6 INPUT DATA

END OF RUN
*RUN DATA

EXPAND EVAPORATIVE
EXPAND BUS EFS
EXPAND HDGV EFS
EXPAND LDT EFS

* Fuel Data

FUEL PROGRAM 2N

FUEL RVP : 6.86

STAGE 11 REFUELING :

92 2 86. 86.

* FUEL PROGRAM > 2 N assigns a FUEL RVP of 6.7 used per page 151 of the Mobile

6.2 Users Guide.

* Vehicle Age Distribution

REG DIST : C:\MobO2\CTREGO02.D

* 1/M Data

1/M DESC FILE : C:\Mob0O2\CTIMO2.d

ANTI-TAMP PROG : 83 78 50 22222 21111111 1 12 095. 12111112

VMT FRACTIONS :
0.4978 0.0757 0.2518 0.0776 0.0357 0.0192 0.0019 0.0015
0.0011 0.0042 0.0050 0.0055 0.0196 0.0010 0.0005 0.0019

SCENARIO RECORD : Hartford, Litchfield, New London, Tolland, and Windham County
Refuel w Stage 11

CALENDAR YEAR : 2002

EVALUATION MONTH t 7

* Weather Data for Serious Area

MIN/MAX TEMP I 67.7 95.5

RELATIVE HUMIDITY : 86.2 76.2 69.5 61.2 53.8 49.0 44.5 41.2 40.4 38.8 40.8 43.7
47.3 56.5 63.5 67.6 72.8 75.3 75.6 81.8 85.3 87.4 89.1 90.6

BAROMETRIC PRES : 29.89

SCENARIO RECORD : Fairfield, Middlesex, and New Haven County Refuel w Stage I1

CALENDAR YEAR : 2002

EVALUATION MONTH 4

* Weather Data

MIN/MAX TEMP I 66.5 91.6

RELATIVE HUMIDITY : 84.0 74.5 65.2 58.8 53.6 48.0 45.5 42.8 41.4 44.3 45.8 49.9
56.9 66.0 69.7 71.5 76.1 79.1 85.7 86.7 89.8 90.5 90.7 92.1

BAROMETRIC PRES : 29.53

END OF RUN



TABLE 4.2.2-3(continued)
1999 MOBILE6 OUTPUT DATA

* MOBILE6.2.03 (24-Sep-2003) *
* Input file: C:\MOBO2\REFUEL.IN (file 1, run 1). *

M616 Comment:
User has supplied post-1999 sulfur levels.

*

Reading Registration Distributions from the following external
data file: C:\MOBO2\CTREG02.D

*

Reading I/M program description records from the following external
data file: C:\MOBO2\CTIMO2.D

2002 CT 1/M PROGRAMS

Revised 12/13/04

File has been updated w/2002 stringency/compliance/waiver rates.
12/13/04 draft of I/M File. Current Name CTIMO2.d

Annual 1/M test for the pre-81 CARS

Idle test started 1983 was upgraded to an ASM 2525 test in 1998.

ook o+ F F % % %

*

Reading ASM I/M Test Credits from ASMDATA.D
Biennial 1/M for the post-80 CARS
Idle test started 1983 was upgraded to an ASM 2525 test in 1998.

* *

Reading ASM I/M Test Credits from ASMDATA.D
Annual Evap test for the pre-81 cars
Biennial Evap test for the post-81 cars
Annual 1/M test for the pre-81 Trucks (GVWR 8,501-10,0001b)
Biennial 1/M test for the post-80 Trucks (GVWR 8,501-10,0001b)
M615 Comment:

User supplied VMT mix.

* ook ok ok F

THAHEBHBBEHBH AR H BB AR HBRHRH
* Hartford, Litchfield, New London, Tolland, and Windham County Refuel w/o Stage |1

* File 1, Run 1, Scenario 1.
THAERABHABHBHBHBEHEHEHHH TR HR
*** 1/M credits for Techl&2 vehicles were read from the following external
data file: TECH12.D
M 48 Warning:
there are no sales for vehicle class HDGV8b

Calendar Year: 2002

Month: July

Altitude: Low
Minimum Temperature: 67.7 (F)
Maximum Temperature: 95.5 (F)
Minimum Rel. Hum.: 38.8 (%)
Maximum Rel. Hum.: 90.6 (%)

Barometric Pressure: 29.89 (inches Hg)

Fuel Sulfur Content: 129. ppm



TABLE 4.2.2-3(continued)
1999 MOBILE6 OUTPUT DATA

All

Veh

Exhaust I/M Program: Yes
Evap I/M Program: Yes
ATP Program: Yes
Reformulated Gas: Yes
Vehicle Type: LDGV LDGT12
GVWR: <6000
VMT Distribution: 0.4972 0.3274
Composite Emission Factors (g/mi):
Composite VOC : 1.139 1.027
Composite CO 11.72 12.36
Composite NOX : 0.939 1.009
Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.141 0.086
Diurnal Loss: 0.031 0.021
Resting Loss: 0.115 0.075
Running Loss: 0.234 0.168

Crankcase Loss: 0.008 0.009
Refueling Loss: 0.089 0.156
Total Non-Exhaust: 0.616 0.514
Veh. Type LDGT1 LDGT2
VMT Mix 0.0757 0.2518
Composite Emission Factors (g/mi):
Composite VOC : 1.665 0.836
Composite CO 16.63 11.08
Composite NOX : 1.075 0.990
Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.195 0.054
Diurnal Loss: 0.043 0.014
Resting Loss: 0.167 0.047
Running Loss: 0.322 0.122

Crankcase Loss: 0.011 0.009
Refueling Loss: 0.159 0.155
Total Non-Exhaust: 0.896 0.400
Veh. Type HDGV2B HDGV3
VMT Mix 0.0145 0.0005

Composite Emission Factors (g/mi):
Composite VOC : 1.704 3.061
Composite CO 14.79 40.45
Composite NOX : 4.441 5.272

LDGT34 LDGT HDGV LDDV
>6000 (ALD)
0.1117 0.0179  0.0006
1.368 1.114 2.149  0.612
15.01 13.03 21.23 1.552
1.223 1.064 4.771  1.403
0.111 0.093 0.257 0.000
0.026 0.022 0.072 0.000
0.094 0.080 0.257 0.000
0.174 0.169 0.290 0.000
0.009 0.009 0.012 0.000
0.239 0.177 0.365 0.000
0.652 0.550 1.253 0.000
LDGT3 LDGT4  LDDT12  LDDT34
0.0765  0.0352  0.0001  0.0016
1.497 1.087 2.391 0.534
16.15 12.53 4.065 0.977
1.171 1.338 2.881 1.313
0.132 0.064 0.000 0.000
0.030 0.016 0.000 0.000
0.112 0.056 0.000 0.000
0.205 0.106 0.000 0.000
0.010 0.008 0.000 0.000
0.239 0.239 0.000 0.000
0.727 0.490 0.000 0.000
HDGV4 HDGV5 HDGV6 HDGV7
0.0003  0.0006  0.0012  0.0006
5.750 3.199 3.339 4.687
65.66 32.52 35.60 57.50
6.491 5.914 5.917 7.006



TABLE 4.2.2-3(continued)
1999 MOBILE6 OUTPUT DATA

Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.199 0 0.856 0 0 0 0 0
Diurnal Loss: 0.054 0 0.273 0 0 0 0 0
Resting Loss: 0.193 0 0.944 0 0 0 0 0

Running Loss: 0.258 0.320 0.595 0.358 0.352 0.416 0.470 0.000
Crankcase Loss: 0.011 0 0.017 0 0 0 0 0
0 0 0 0 0 0 0 0
1 1 3 1 1 2 2 0

Refueling Loss: .347 .397

Total Non-Exhaust: .062 459 .081 .802 .841 336 434 .000
Veh. Type GasBUS URBAN SCHOOL
VMT Mix 0.0003 0.0005 0.0007
Composite Emission Factors (g/mi):
Composite VOC : 8.584 0.833 0.795
Composite CO : 134.03 5.440 2.740
Composite NOX : 7.975 20.306 13.459

Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.853 0.000 0.000
Diurnal Loss: 0.231 0.000 0.000
Resting Loss: 0.813 0.000 0.000
Running Loss: 1.020 0.000 0.000

Crankcase Loss: 0.026 0.000 0.000
Refueling Loss: 0.552 0.000 0.000
Total Non-Exhaust: 3.494 0.000 0.000

THAEBUHBBE R B AE BB R HHRH
* Fairfield, Middlesex, and New Haven County Refuel w/o Stage 11
* File 1, Run 1, Scenario 2.
*HHBHABHEB BB H BB RS RHRH
M 48 Warning:

ihere are no sales for vehicle class HDGV8b

Calendar Year: 2002

Month: July

Altitude: Low
Minimum Temperature: 66.5 (F)
Maximum Temperature: 91.6 (F)
Minimum Rel. Hum.: 41.4 (%)
Maximum Rel. Hum.: 92.1 (%)

Barometric Pressure: 29.53 (inches Hg)

Fuel Sulfur Content: 129. ppm

Exhaust I/M Program: Yes
Evap 1/M Program: Yes
ATP Program: Yes
Reformulated Gas: Yes



Vehicle Type: LDGV LDGT12
GVWR: <6000
VMT Distribution: 0.4972 0.3274

TABLE 4.2.2-3(continued)

1999 MOBILE6 OUTPUT DATA

LDGT34
>6000

All

Veh

Composite Emission Factors (g/mi):

1.322
14.75
1.225

Composite VOC : 1.100 0.993

Composite CO 11.45 12.22

Composite NOX : 0.934 1.009
Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.138 0.084
Diurnal Loss: 0.025 0.017
Resting Loss: 0.111 0.072
Running Loss: 0.217 0.154

Crankcase Loss: 0.008 0.009
Refueling Loss: 0.084 0.147
Total Non-Exhaust: 0.582 0.483
Veh. Type LDGT1 LDGT2
VMT Mix 0.0757 0.2518

Composite Emission Factors (g/mi):
Composite VOC : 1.610 0.808
Composite CO 16.53 10.93
Composite NOX : 1.077 0.989

Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.189 0.053
Diurnal Loss: 0.036 0.011
Resting Loss: 0.162 0.045
Running Loss: 0.294 0.111

Crankcase Loss: 0.011 0.009
Refueling Loss: 0.150 0.146
Total Non-Exhaust: 0.843 0.375
Veh. Type HDGV2B HDGV3
VMT Mix 0.0145 0.0005

Composite Emission Factors (g/mi):
Composite VOC : 1.622 2.917
Composite CO 14.31 38.47
Composite NOX : 4.447 5.306

LDGT HDGV LDDV LDDT
(ALD)
0.0179  0.0006  0.0017
1.077 2.044  0.612 0.600
12.86 20.39 1.552 1.086
1.064 4.784  1.403 1.369
0.089 0.233 0.000 0.000
0.018 0.059 0.000 0.000
0.077 0.251 0.000 0.000
0.155 0.261 0.000 0.000
0.009 0.012 0.000 0.000
0.167 0.344 0.000 0.000
0.516 1.160 0.000 0.000
LDGT4  LDDT12  LDDT34
0.0352  0.0001  0.0016
1.050 2.391 0.534
12.28 4.065 0.977
1.338 2.881 1.313
0.060 0.000 0.000
0.013 0.000 0.000
0.054 0.000 0.000
0.097 0.000 0.000
0.008 0.000 0.000
0.226 0.000 0.000
0.458 0.000 0.000
HDGV5 HDGV6 HDGV7 HDGVSA
0.0006  0.0012  0.0006  0.0000
3.039 3.173 4.461 4.558
31.18 34.04 54.68 53.76
5.936 5.944 7.058 7.655



TABLE 4.2.2-3(continued)
1999 MOBILE6 OUTPUT DATA

Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.182 0.299 0.755 0.366 0.387 0.539 0.540 0.000
Diurnal Loss: 0.044 0.073 0.222 0.107 0.109 0.145 0.149 0.000
Resting Loss: 0.188 0.318 0.929 0.442 0.458 0.626 0.635 0.000
Running Loss: 0.234 0.283 0.524 0.320 0.314 0.370 0.419 0.000

Crankcase Loss: 0.011 0.013 0.017 0.013 0.013 0.014 0.015 0.000
Refueling Loss: 0.327 0.356 0.374 0.413 0.415 0.451 0.481 0.000
Total Non-Exhaust: 0.987 1.341 2.822 1.662 1.696 2.145 2.239 0.000
Veh. Type GasBUS URBAN SCHOOL
VMT Mix 0.0003 0.0005 0.0007
Composite Emission Factors (g/mi):
Composite VOC : 8.175 0.833 0.795
Composite CO : 126.42 5.440 2.740
Composite NOX : 8.128 20.306 13.459
Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.757 0.000 0.000
Diurnal Loss: 0.188 0.000 0.000
Resting Loss: 0.802 0.000 0.000
Running Loss: 0.884 0.000 0.000

Crankcase Loss: 0.026 0.000 0.000
Refueling Loss: 0.520 0.000 0.000
Total Non-Exhaust: 3.177 0.000 0.000
* MOBILE6.2.03 (24-Sep-2003) *
* Input file: C:\MOBO2\REFUEL.IN (file 1, run 2). *

M616 Comment:

User has supplied post-1999 sulfur levels.
M601 Comment:

User has enabled STAGE 11 REFUELING.

*

Reading Registration Distributions from the following external
data file: C:\MOBO2\CTREGO2.D

*

Reading I/M program description records from the following external
data file: C:\MOBO2\CTIMO2.D

2002 CT 1/M PROGRAMS

Revised 12/13/04

File has been updated w/2002 stringency/compliance/waiver rates.
12/13/04 draft of I/M File. Current Name CTIMO2.d

Annual 1/M test for the pre-81 CARS

Idle test started 1983 was upgraded to an ASM 2525 test in 1998.

ook ok ok ok F F F

*

Reading ASM 1/M Test Credits from ASMDATA.D
Biennial 1/M for the post-80 CARS
Idle test started 1983 was upgraded to an ASM 2525 test in 1998.

* *



TABLE 4.2.2-3(continued)
1999 MOBILE6 OUTPUT DATA

Reading ASM I/M Test Credits from ASMDATA.D
Annual Evap test for the pre-81 cars
Biennial Evap test for the post-81 cars
Annual 1/M test for the pre-81 Trucks (GVWR 8,501-10,0001b)
Biennial I/M test for the post-80 Trucks (GVWR 8,501-10,0001b)
M615 Comment:

User supplied VMT mix.

* ok F F *

HHHB BB BB R
Hartford, Litchfield, New London, Tolland, and Windham County Refuel w Stage 11
File 1, Run 2, Scenario 1.
HHHHHEHEE BB R B AR RRAEREHREHAH
*** |/M credits for Techl&2 vehicles were read from the following external

data file: TECH12.D
M 48 Warning:

there are no sales for vehicle class HDGV8b

* ok F *

Calendar Year: 2002

Month: July

Altitude: Low
Minimum Temperature: 67.7 (F)
Maximum Temperature: 95.5 (F)
Minimum Rel. Hum.: 38.8 (%)
Maximum Rel. Hum.: 90.6 (%)

Barometric Pressure: 29.89 (inches Hg)

Fuel Sulfur Content: 129. ppm

Exhaust I/M Program: Yes
Evap 1/M Program: Yes
ATP Program: Yes
Reformulated Gas: Yes

Vehicle Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LDDT HDDV MC  All Veh
GVWR: <6000 >6000 (ALD)
VMT Distribution: 0.4972 0.3274 0.1117 0.0179 0.0006 0.0017 0.0416 0.0019 1.0000
Composite Emission Factors (g/mi):
Composite VOC : 1.073 0.907 1.181 0.977 1.863 0.612 0.600 0.693 4.57 1.034
Composite CO : 11.72 12.36 15.01 13.03 21.23 1.552 1.086 3.582 18.06 12.114
Composite NOX : 0.939 1.009 1.223 1.064 4.771 1.403 1.369 15.537 1.15 1.671

Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.141 0 0 0 0 0 0 0 0 0
Diurnal Loss: 0.031 0 0 0 0 0 0 0 0 0
Resting Loss: 0.115 0 0 0 0 0 0 0 1 0

Running Loss: 0.234 0.168 0.174 0.169 0.290 0.000 0.000 0.000 0.000 0.196
Crankcase Loss: 0.008 0 0 0 0 0 0 0 0 0
Refueling Loss: 0.022 0 0 0 0 0 0 0 0 0
Total Non-Exhaust: 0.550 0 0 0 0 0 0 0 1 0
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TABLE 4.2.2-3(continued)
1999 MOBILE6 OUTPUT DATA

Veh. Type: LDGT1 LDGT2 LDGT3 LDGT4 LDDT12 LDDT34
VMT Mix: 0.0757 0.2518 0.0765 0.0352 0.0001 0.0016

Composite Emission Factors (g/mi):
Composite VOC : 1.541 0.716 1.311 0.899 2.391 0.534
Composite CO : 16.63 11.08 16.15 12.53 4.065 0.977
Composite NOX : 1.075 0.990 1.171 1.338 2.881 1.313

Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.195 0 0 0 0 0
Diurnal Loss: 0.043 0 0 0 0 0
Resting Loss: 0.167 0. 0 0 0 0

Running Loss: 0.322 0.122 0.205 0.106 0.000 0.000
Crankcase Loss: 0.011 0 0 0 0 0
Refueling Loss: 0.036 0 0 0 0 0
Total Non-Exhaust: 0.773 0 0 0 0 0

Veh. Type: HDGV2B HDGV3 HDGV4 HDGV5 HDGV6 HDGV7 HDGV8A HDGV8B
VMT Mix: 0.0145 0.0005 0.0003 0.0006 0.0012 0.0006 0.0000 0.0000
Composite Emission Factors (g/mi):
Composite VOC : 1.433 2.766 5.440 2.856 2.994 4.312 4.390 0.000
Composite CO : 14.79 40.45 65.66 32.52 35.60 57.50 56.42 0.00
Composite NOX : 4.441 5.272 6.491 5.914 5.917 7.006 7.607 0.000
Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.199 0.338 0.856 0.409 0.435 0.610 0.607 0.000
Diurnal Loss: 0.054 0.089 0.273 0.132 0.135 0.180 0.184 0.000
Resting Loss: 0.193 0.323 0.944 0.452 0.467 0.637 0.647 0.000
Running Loss: 0.258 0.320 0.595 0.358 0.352 0.416 0.470 0.000

Crankcase Loss: 0.011 0.013 0.017 0.013 0.013 0.014 0.015 0.000
Refueling Loss: 0.075 0.082 0.086 0.095 0.096 0.104 0.111 0.000
Total Non-Exhaust: 0.791 1.164 2.770 1.459 1.497 1.961 2.035 0.000
Veh. Type GasBUS URBAN SCHOOL
VMT Mix 0.0003 0.0005 0.0007
Composite Emission Factors (g/mi):
Composite VOC : 8.152 0.833 0.795
Composite CO : 134.03 5.440 2.740
Composite NOX : 7.975 20.306 13.459
Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.853 0.000 0.000
Diurnal Loss: 0.231 0.000 0.000
Resting Loss: 0.813 0.000 0.000
Running Loss: 1.020 0.000 0.000

Crankcase Loss: 0.026 0.000 0.000
Refueling Loss: 0.120 0.000 0.000



Ic-v

Total Non-Exhaust: 3.063

TABLE 4.2.2-3(continued)
1999 MOBILE6 OUTPUT DATA

0.000 0.000

2, Scenario 2.

*ox % %
=ZTHTTH

HHHHHE AR RRH
Middlesex, and New Haven County Refuel w Stage II

n
HHHBHABH AR AR HEARHEHA
nao-

ihere are no sales for vehicle class HDGV8b

All

Veh

Calendar Year: 2002
Month: July
Altitude: Low
Minimum Temperature: 66.5 (F)
Maximum Temperature: 91.6 (F)
Minimum Rel. Hum.: 41.4 (%)
Maximum Rel. Hum.: 92.1 (%)
Barometric Pressure: 29.53 (inches Hg)
Fuel Sulfur Content: 129. ppm
Exhaust I/M Program: Yes
Evap I/M Program: Yes
ATP Program: Yes
Reformulated Gas: Yes
Vehicle Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV
GVWR: <6000 >6000 (AID)
VMT Distribution: 0.4972 0.3274 0.1117 0.0179 0.0006
Composite Emission Factors (g/mi):
Composite VOC : 1.038 0.881 1.147 0.948 1.777 0.612
Composite CO 11.45 12.22 14.75 12.86 20.39 1.552
Composite NOX : 0.934 1.009 1.225 1.064 4.784 1.403
Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.138 0.084 0.104 0.089 0.233 0.000
Diurnal Loss: 0.025 0.017 0.021 0.018 0.059 0.000
Resting Loss: 0.111 0.072 0.092 0.077 0.251 0.000
Running Loss: 0.217 0.154 0.158 0.155 0.261 0.000

Crankcase Loss: 0.008 0.009 0.009 0.009 0.012 0.000
Refueling Loss: 0.021 0.034 0.050 0.038 0.076 0.000
Total Non-Exhaust: 0.520 0.370 0.435 0.387 0.892 0.000
Veh. Type LDGT1 LDGT2 LDGT3 LDGT4 LDDT12 LDDT34
VMT Mix 0.0757 0.2518 0.0765 0.0352 0.0001 0.0016

Composite Emission Factors (g/mi):
Composite VOC : 1.494 0.696 1.272 0.875 2.391 0.534
Composite CO 16.53 10.93 15.88 12.28 4.065 0.977
Composite NOX : 1.077 0.989 1.173 1.338 2.881 1.313
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TABLE 4.2.2-3(continued)
1999 MOBILE6 OUTPUT DATA

Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.189 0 0 0 0 0
Diurnal Loss: 0.036 0 0 0 0 0
Resting Loss: 0.162 0 0 0 0 0

Running Loss: 0.294 0.111 0.187 0.097 0.000 0.000
Crankcase Loss: 0.011 0 0 0 0 0
Refueling Loss: 0.035 0 0 0 0 0
0 0 0 0 0 0

Total Non-Exhaust: 727 263 505 282 000 000

Veh. Type: HDGV2B HDGV3 HDGV4 HDGV5 HDGV6 HDGV7 HDGV8A HDGV8B
VMT Mix: 0.0145 0.0005 0.0003 0.0006 0.0012 0.0006 0.0000 0.0000

Composite Emission Factors (g/mi):
Composite VOC : 1.368 2.640 5.153 2.717 2.850 4.110 4.184 0.000
Composite CO : 14.31 38.47 62.34 31.18 34.04 54.68 53.76 0.00
Composite NOX : 4.447 5.306 6.555 5.936 5.944 7.058 7.655 0.000

Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.182 0.299 0.755 0.366 0.387 0.539 0.540 0.000
Diurnal Loss: 0.044 0.073 0.222 0.107 0.109 0.145 0.149 0.000
Resting Loss: 0.188 0.318 0.929 0.442 0.458 0.626 0.635 0.000
Running Loss: 0.234 0.283 0.524 0.320 0.314 0.370 0.419 0.000

Crankcase Loss: 0.011 0.013 0.017 0.013 0.013 0.014 0.015 0.000
Refueling Loss: 0.073 0.079 0.083 0.092 0.092 0.100 0.107 0.000
Total Non-Exhaust: 0.733 1.065 2.531 1.341 1.374 1.794 1.865 0.000
Veh. Type GasBUS URBAN SCHOOL
VMT Mix 0.0003 0.0005 0.0007
Composite Emission Factors (g/mi):
Composite VOC : 7.770 0.833 0.795
Composite CO : 126.42 5.440 2.740
Composite NOX : 8.128 20.306 13.459

Non-Exhaust Emissions (g/mi):

Hot Soak Loss: 0.757 0 0
Diurnal Loss: 0.188 0 0
Resting Loss: 0.802 0 0

Running Loss: 0.884 0.000 0.000
Crankcase Loss: 0.026 0 0
Refueling Loss: 0.116 0 0
Total Non-Exhaust: 2.772 0 0



4.2.3 Gasoline Trucks in Transit

Table 4.2.3-1 contains the VOC annual and typical ozone season day emissions from gasoline trucks in
transit and the data used in the calculation of these emissions.

The total amounts of gasoline throughput for trucks in transit during the months of June, July and August
2002 (482,949,080 gallons) and for calendar year 2002 (1,811,899,840 gallons) were obtained from DRS
sales tax data.” Unlike the gasoline throughput used in tank truck unloading, vehicle fueling and
underground tank breathing, the amounts include gasoline sold and transferred out of state. The
aforementioned DRS sales tax data includes sales to government agencies, miscellaneous non-taxable sales
and use, total taxable gasoline distribution, and sales and transfers out-of-state.

The ozone season throughput (POT) is 26.65 percent of the annual throughput. This was determined by
dividing the ozone season throughput (482,949,080 gallons) by the annual throughput (1,811,899,840
gallons).

The VOC emissions resulting from gasoline trucks in transit are determined by applying an emission factor
to the amount of gasoline sold per day. As with the tank truck unloading category above, it was assumed
this activity takes place 7 days a week. Gasoline is distributed in Connecticut by truck, not railroad tank
cars. Since the exact route a tank truck takes from a distribution point (bulk terminal or bulk plant) to an
outlet is not known, the VOC emissions are apportioned to each county by vehicle miles traveled (VMTs),
using the following equation:

0= QS x ZVMT
SVMT
Where:
Q = gallons of gasoline sold per year in a county
QS = gallons of gasoline sold per year in the state

ZVMT = vehicle miles traveled in a county ®
SVMT = vehicle miles traveled in the state ®

A sample calculation for Fairfield County is:

_ 1,811,899,840 x 20,436,608

Q 84,920,205

Q =436,045,66 gallons



A search of the Point Source Inventory showed that there weren’t any bulk gasoline plants in Connecticut in
2002.

AP-42 Table 5.2-5 gives a range of VOC emission factors for loaded and unloaded tank trucks in transit.
The average values, for the ranges listed as typical on Table 5.2-5, were used as the emission factors. For a
tank truck loaded with gasoline, that value is 0.005 pounds per 1,000 gallons. For a tank truck returning
with vapor, that value is 0.055 pounds per 1,000 gallons. These two emission factors were added to equal a
composite emission factor of 0.06 pounds of VOC per 1,000 gallons.

In Connecticut the RCSA regulate tank trucks for leak tightness. The effect of the leak tightness regulations
is difficult to quantify. A tank truck that does not leak will have no VOC emissions in transit. The emission
factor, as described above, does not account for emission reductions from the leak tightness regulation.
Since the emissions are estimated conservatively, rule effectiveness, rule penetration and control efficiency
were not applied. The VOC emissions from this category are very small.

The daily VOC emissions are calculated using the following equation:

E= EF xQ x POT

DAYS
Where:
E = daily county emissions expressed in pounds per day
EF = emission factor of 0.06 Ibs. per 1,000 gallon
Q = 1,000 gallons of gasoline sold per day in a county
POT = percentage of gasoline sold during June, July and August of 2002
DAYS = 92 days in the ozone season (June, July and August)

A sample calculation for Fairfield County is:

_0.06 x436,045.66 x 0.2665
92

E

E =75.80 Ibs. VOC per day



Table 4.2.3-1
Summary of the Emissions From Gasoline Trucks in Transit

Annual VOC Daily VOC

VMTs  Apportion Retail Gas Emissions Emissions
County In County Factor (1000 Gal) (tons/year) (Ibs/day)
Fairfield 20,436,608 0.24 436,045.66 13.08 75.80
Hartford 21,171,253 0.25 451,720.41 13.55 78.52
Litchfield 4,199,795 0.05 89,608.92 2.69 15.58
Middlesex 4,772,242 0.06 101,822.93 3.05 17.70
New Haven 18,458,840 0.22 393,847.01 11.82 68.46
New London 8,419,928 0.10 179,651.78 5.39 31.23
Tolland 4,383,313 0.05 93,524.55 2.81 16.26
Windham 3.078.226 0.04 65.678.56 1.97 11.42
State Total: 84,920,205 1.00 1,811,899.84 54.36 314.97

4.2.4 Barge loading/Unloading

The loading/unloading of gasoline at bulk terminals produces VOC emissions. In 1990 several people were
contacted to determine under what circumstances barge loading/unloading caused VOC emissions.
According to David Mark Wordt, EPA Chemicals Branch OAQPS, significant amounts of VOC may be
emitted during the loading of ships or barges with gasoline. Mr. Wordt also stated that the amount of VOC
emitted are negligible during the unloading of barges or ships, because the Coast Guard requires segregated
or dedicated ballasting in Connecticut. Ifthe barge does not have segregated or dedicated ballasting, VOC
emissions would occur during unloading when the cargo tanks which contained gasoline are filled with sea
water to ballast the ship or barge. John Johnson, of Bouchard Shipping, a major shipping company
operating in Connecticut, confirmed that barges and ships unloading gasoline in Connecticut use segregated
or dedicated ballasting.

According to CTDEP enforcement, loading of gasoline onto barges is no longer conducted in Connecticut.
The loading of crude oil is the only other loading activity that has significant VOC emissions, but crude oil
is not delivered to Connecticut. The VOC emissions from barge loading in Connecticut is considered
negligible.



4.2.5 Aircraft Refueling

Emissions from aircraft refueling occur when vapor-laden air in a partially empty tank is displaced to the
atmosphere as the tank is refilled. Table 4.2.5-1 contains the VOC annual and typical ozone season day
emissions from aircraft refueling and the data used in the calculation of these emissions.

Emissions from aircraft refueling can be estimated using fuel sales data by type of fuel multiplied by the
corresponding fuel emission factors. Jet kerosene (used primarily by turbojet aircraft), jet naphtha (used
primarily by military aircraft), and aviation gasoline (used by general aviation reciprocating engines) are the
three most common types of aircraft fuels used in the United States. The Energy Information
Administration, which publishes the State Energy Data Reports, did not have aviation fuel consumption data
for 2002. The most recent aviation fuel use data available is for calendar year 2001. It was assumed that
2001 aviation fuel use data best represents 2002 activity.

The energy consumption figures provided by the Energy Information Administration were 78,000 barrels of
aviation fuel and 2,356,000 barrels of jet fuel. A petroleum barrel is defined as a unit of volume equal to 42
U.S. gallons. Converting barrels to gallons there were 3,276,000 gallons of aviation gasoline and
98,952,000 gallons of jet fuel consumed in CT during 2001.

Aviation gasoline was assumed to be gasoline RVP 7. The emission factors for aircraft refueling are
temperature dependent i.e., the higher the temperatures the more VOC emissions. For this reason both daily
and annual emission factors were estimated. The daily high temperature used for this category was 86
degrees Fahrenheit (546 degrees Rankine), which is the typical high ozone season day temperature. An
interpolation between the 80 and 90 degree Fahrenheit figures, from Table 7.1-2 of AP-42, was done to
approximate fuel true vapor pressure in psia for jet kerosene, jet naphtha, and gasoline RVP 7 (aviation
gasoline) at 86 degrees Fahrenheit. To estimate the annual emission factors, an average annual high
temperature of 50 degrees Fahrenheit and the corresponding fuel true vapor pressures from Table 7.1-2 of
AP-42 were used. The loading method used for aircraft refueling is splash loading of a clean cargo tank.
Emission factors were developed using the following equation:

_ 1246 XS xPxM
T

EF

Where:

= emission factor expressed in pounds VOC per 1,000 gallons fuel throughput
saturation factor of 1.45 from Table 5.2-1 of AP-42

= fuel true vapor pressure in psia from Table 7.1-2 of AP-42

fuel molecular weight in 1b./Ib.-mol from Table 7.1-2 of AP-42

study temperature in degrees Rankine

T
=H<Z g
|



The typical ozone day emission factor for jet kerosene is:

_12.46x1.45x0.0186 x130
546

EF

EF =0.08 Ibs. VOC per 1,000 gallons

Using the same equation, the typical ozone day jet naphtha emission factor is 5.824 pounds per 1,000
gallons and the typical ozone day aviation gasoline emission factor is 13.051 pounds per 1,000 gallons.

The annual jet kerosene, jet naphtha, and aviation gasoline emission factors are 0.03, 2.83 and 6.99 pounds
per 1,000 gallons, respectively.

VOC emissions were calculated based on fuel consumption and its corresponding emission factor.

The Energy Information Administration reported only total jet fuel consumption and did not separately
account for jet naphtha and jet kerosene. Aircraft operations at each airport were used to apportion refueling
emissions to each county and to estimate the percentage of jet fuel that was jet naphtha and jet kerosene.

Aircraft operations in Connecticut were separated out into three categories, military, air carrier (commercial)
and general aviation.

Aircraft operations in 2002 were not available so 1999 data was used. It was assumed that the amount of jet
naphtha consumed was proportional to the ratio of the number of military operations to the total number of
jet operations; and the amount of jet kerosene was proportional to the ratio of the number of air carrier
operations to the total number of jet operations. The total number of jet operations (88,739) is the sum of
the military (13,182) and the air carrier operations (75,557). The total jet naphtha consumed was 14.85% of
the total jet fuel consumed or 14,699,120 gallons. The total jet kerosene consumed was 85.15% of the total
jet fuel consumed or 84,252,880 gallons. It was assumed that airports were in operation 365 days in 2002
with no seasonal variations in activity.

The equation used to calculate typical ozone season day VOC emissions for this category is as follows:

_ GAL X EF x Sadj

DAYS x 1000
Where:
E = daily emissions expressed in pounds per day
GAL = gallons of fuel per year consumed in 2002
EF = typical ozone season day emission factor expressed in pounds VOC per 1,000

gallons fuel throughput
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Sadj = percent summer throughput (25%)
DAYS =91 days per summer
1,000 = 1,000 gallons

A sample calculation for emissions from aircraft refueling of jet kerosene is:

E= 84,252,880 x0.08 x 0.25
91x1,000

E =18.52 Ibs. VOC per day

Emissions for jet naphtha and aviation gasoline were calculated in the same manner. The statewide typical
ozone season a day VOC emission from aircraft refueling of jet naphtha is 235.19 Ibs./day and the statewide
typical ozone season day VOC emissions from aircraft refueling of aviation gasoline is 117.46 lbs./day.

The statewide VOC emissions from aircraft refueling of aviation gasoline were apportioned to each county
by the number of general aircraft operations. The emissions from aircraft refueling of jet kerosene and jet
naphtha were apportioned to each county by the number of air carrier, and military aircraft operations,
respectively.

Table 4.2.5-1
Summary of Emissions From Aircraft Refueling

Air General Annual Daily VOC

Carrier Aviation Military Emissions Emissions
County (LTO) (LTO) (LTO) (Tons/Year) (Lbs/Day)
Fairfield 3 108,736 865 3.56 37.95
Hartford 75,551 176,662 7,621 16.77 191.06
Litchfield 0 138 0 0.00 0.03
Middlesex 0 3,830 0 0.08 0.79
New Haven 0 199,835 394 4.65 48.41
New London 3 40,456 4,302 7.61 85.13
Tolland 0 54 0 0.00 0.01
Windham 0 37,533 0 0.76 7.77
State Total: 75,557 567,244 13,182 33.44 371.15



4.3 STATIONARY SOURCE SOLVENT EVAPORATION

4.3.1 Dry Cleaning

Table 4.3.1-1 contains the VOC annual and typical ozone season day emissions from dry cleaning and the
data used in the calculation of these emissions.

For the 1990 and 1993 Ozone and Carbon Monoxide Emissions Inventories, perchloroethylene was
considered a VOC. EPA has since reclassified perchloroethylene as an exempt VOC due to its negligible
photochemical reactivity. Since nearly all dry cleaners in Connecticut use perchloroethylene, the current
VOC emission estimates for this category are much less than in the 1990 and 1993 Emission Inventories.

A survey, which was included in Attachment C of the 1990 Base Year Ozone and Carbon Monoxide
Emissions Inventory’ for Connecticut, was conducted in 1990 to estimate the VOC emissions from dry
cleaning during the ozone season. From the survey, it was estimated that 1,098 tons of VOC were emitted to
the air from dry cleaners in 1990, and that 20 percent of the solvent used for dry cleaning in 1990 was used
during the ozone season (June, July and August). Thus, it is estimated that 219.6 tons of VOC were emitted
from dry cleaning operations during the ozone season in 1990. The estimated VOC emission takes into
account the solvent recycling and disposal methods used by dry cleaners in Connecticut.

Of the dry cleaners surveyed in 1990, 97% reported using only perchloroethylene. At the time the 1990
VOC emissions from dry cleaners were determined perchloroethylene was considered a VOC.
Perchloroethylene is now considered an exempt VOC. Therefore, to estimate the 2002 VOC emissions, the
1990 emissions were multiplied by 3% and grown to 2002 using population change from 1990 to 2002. Itis
estimated that 34.68 tons of VOC were emitted to the air from dry cleaners in 2002 and that 20% or 6.94
tons of VOC emissions from dry cleaners occurred during the ozone season.

E= E90 x0.03 x Pop02

Pop90
Where:
E = total tons of VOC emissions from dry cleaners in 1999
E90 = total tons of VOC emissions from dry cleaners in 1990 ’
0.03 = 97% of dry cleaners surveyed in 1990 reported using only perchloroethylene
Pop02 = the 2002 state population’
Pop90 = the 1990 state population'

E= 1,098 x 0.03 x 3,460,503
3,287,116




E =34.68 tons VOC per year

A search of the Southern New England Telephone directory yellow pages was made in 1990 to determine
the number of dry cleaning stores in each county. In 1990 the VOC emissions from dry cleaners were
apportioned to each county based upon the number of dry cleaning stores in each county relative to the total
number of dry cleaners in the state. For the 2002 Inventory the 1990 data for dry cleaning stores was used
to apportion the emissions to the county.

A computer search of the Point Source Inventory revealed that there were no non- perchloroethylene dry
cleaning emissions accounted for in the Point Source Inventory.

It is estimated that dry cleaners operate 5.6 days per week, 51 weeks per year. The equation used to

calculate daily VOC emissions for this category is as follows:

_ 694xDZx2000
DAYS xWEEKS x DTEL

Where:

E = daily county emissions expressed in pounds per day

Dz = number of dry cleaning stores in a county

DTEL = total number of dry cleaning stores in the state

PT = daily point source VOC emissions from dry cleaning operations expressed in
pounds per day

6.94 =6.94 tons VOC emitted from dry cleaning operations during the ozone season in
2002

DAYS = 5.6 activity days per week, unit conversion factor

WEEKS = 13 weeks in ozone season, unit conversion factor

2000 = 2000 Ibs. per ton, unit conversion factor

A sample calculation for Hartford County is:

E— 6.94 x6.03 x 2000 —0.00
5.6 x13x23.01

E =49.94 1bs. VOC per day



Table 4.3.1-1

Summary of Emissions from Dry Cleaning

1990 Dry Est. 1990 Dry Annual Daily Point
Cleaners Cleaners in County Point VOC VvVOC Annual VOC Daily VOC
County in County Not Using Perc (tons/year) (Ibs/day) (tons/year) (Ibs/day)
Fairfield 240 7.20 0.00 0.00 10.85 59.62
Hartford 201 6.03 0.00 0.00 9.09 49.94
Litchfield 36 1.08 0.00 0.00 1.63 8.94
Middlesex 30 0.90 0.00 0.00 1.36 7.45
New Haven 187 5.61 0.00 0.00 8.46 46.46
New London 37 1.11 0.00 0.00 1.67 9.19
Tolland 24 0.72 0.00 0.00 1.09 5.96
Windham 12 0.36 0.00 0.00 0.54 2.98
State Total: 767 23.01 0.00 0.00 34.68 190.55

4.3.2 Surface Cleaning

Table 4.3.2-1 contains the VOC annual and typical ozone season day emissions from surface cleaning
operations and the numbers used in the calculation of these emissions.

The alternative method for estimating VOC emissions from surface cleaning in the EIIP Procedures
Document was used for this category. The VOC emissions resulting from surface cleaning were determined
by using emission factors contained in Table 6.5-2 of the EIIP Procedures Document. Surface cleaning, or
degreasing includes the solvent cleaning or conditioning of metal surfaces and parts, fabricated plastics,
electronic and electrical components and other nonporous substrates. This category includes three types of
surface cleaning operations: cold cleaning; vapor cleaning; and in-line cleaning, which can be either a cold
or vapor cleaning process.

Section 22a-174-20-(L) of the RCSA contains regulations pertaining to surface cleaning operations
(degreasers). After reviewing these regulations it was determined that rule effectiveness and rule
penetration do not apply. The VOC emissions resulting from surface cleaning activities were determined by
applying an emissions-per-employee factor to the number of employees in standard industrial classification
(SIC) codes 25, 33-39, 417, 423, 551, 552, 554-556, and 753.

The Connecticut Department of Labor (DOL) provided the number of employees in the above SIC codes, for
each county for 2002.

A computer search of the Point Source Inventory was used to determine the total surface cleaning emissions
accounted for in the Point Source Inventory. Any surface cleaning VOC emissions already accounted for in
the Point Source Inventory were subtracted from the total surface cleaning emissions that were estimated
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using the per employee emission factor.

According to the EPA procedure document, surface-cleaning activity is uniform throughout the year. Based
on our Point Source Inventory, the average days of surface-cleaning activity per week is five.

The equations used to calculate daily VOC emissions for this category are as follows:

= EF XEMP
DAYS x 52
Where:
E = daily county emissions expressed in pounds per day
EF = emission factor of 87 pounds per year per employee, from Table 6.5-2 of the
EIIP Procedures document
EMP = number of employees in each county '
PT = daily county surface cleaning VOC emissions from the point
source inventory expressed in pounds per day
DAYS = 5 activity days per week, unit conversion factor
52 = 52 weeks per year, unit conversion factor

A sample calculation for Hartford County is:

E= 87 X 62,677

5% 52 — 0.52 =20,972.17 Ibs. VOC per day



Summary of Emissions from Surface Cleaning

Table 4.3.2-1

No. of Surface Annual Daily Point
Cleaning Point VOC VOC Annual VOC Daily VOC
County Employees (tons/year) (Ibs/day) (tons/year) (Ibs/day)
Fairfield 47,013 5.57 63.56 2,039.50 15,667.71
Hartford 62,677 0.07 0.52 2,726.38 20,972.17
Litchfield 11,688 16.48 120.67 491.95 3,790.32
Middlesex 10,295 0.00 0.00 447.83 3,444.87
New Haven 40,637 4.40 35.19 1,763.31 13,562.58
New London 12,938 0.00 0.00 562.80 4,329.25
Tolland 3,445 0.00 0.00 149.86 1,152.75
Windham 3.988 1.19 6.00 172.29 1,328.45
State Total 192,681 27.71 225.94 8,353.91 64,248.09



4.3.3 Surface Coating

Surface coating is divided into two main subcategories, non-industrial and industrial. Non-industrial surface
coatings include architectural coatings, automobile refinishing and traffic markings. Industrial surface
coatings include coating operations for: furniture and fixtures; metal containers; new automobiles;
machinery and equipment; appliances; other transportation equipment; sheet, strip, and coil; factory finished
wood; electrical insulation; other product coatings; high-performance maintenance; marine coatings; and
other special purpose coatings.

Tables 4.3.3-1 contains the VOC annual and daily emissions for a typical ozone season day due to
architectural, automobile refinishing, and traffic markings (non-industrial surface coating). This table also
includes the data used to estimate these emissions.

4.3.3.1 Architectural Coating

Architectural coatings are used primarily by homeowners and painting contractors. Architectural coatings
include interior and exterior house and building paints as well as coatings for other surfaces, such as curbs
and signs.

The alternative method for estimating VOC emissions from architectural coating in the EIIP Procedures
Document was used for this category. According to the U.S. Bureau of Census report, MA28F —Paint and
Allied Products, there were 589,527,000 gallons of water based and 127,703,000 gallons of solvent based
architectural coatings used respectively in the U.S. in 2002.*° The U.S. Census Bureau estimates that there
were 280,540,330 people living in the U.S. in 2002. Using this information a per capita usage factor for
water and solvent based architectural coatings was calculated to be 2.10 and 0.46 gallons per person,
respectively. The EIIP Procedures Document lists the average VOC content for water based and solvent
based coatings as 0.74 and 3.87 pounds per gallon, respectively. Combining the Usage factors with the
average VOC content gives an emission factor of 3.33 pounds of VOC per capita per year. This per capita
emission factor accounts for all VOC emissions from this source category. There are no emissions from this
category included in the Point Source Inventory.

Section 22a-174-20-(g) of the RCSA pertains to architectural surface coating. After reviewing these
regulations it was determined that rule effectiveness and rule penetration do not apply. Connecticut does not
have information on the waste recycling or waste solvent disposal activity for architectural surface coating.

According to the EPA Procedures document, architectural surface coating occurs seven days per week and a
seasonal adjustment factor of 1.3 should be used.



The equation used to calculate daily VOC emissions for this category is as follows:

E= EF x POP x SAF

DAYS x 52
Where:
E = daily county emissions expressed in pounds per day
EF = emission factor of 3.33 Ibs. per capita/year
POP = county population '
SAF = seasonal adjustment factor, 1.3 (see above)
DAYS =7 days per week, unit conversion factor
52 = 52 weeks per year, unit conversion factor

A sample calculation for Hartford County is:

E= 3.33x867,332x1.3
52x7

E =10,315.06 Ibs. VOC per day

4.3.3.2 Automobile Refinishing

Automobile refinishing is the repainting of worn automobiles, and other vehicles. Coating of new
automobiles is contained in the industrial subcategory.

In 1996 as part of the EPA’s adopt-a-factor program, the Connecticut DEP gathered information from a
subset of auto body refinisher in Connecticut to calculate a per employee VOC emission factor. Facilities
were first sent a pre-inspection questionnaire (PIQ). This was followed up by an inspection of the facility by
a member of the DEP’s field staff to verify and edit the data on the PIQ. The data were analyzed for
correctness and completeness. A per employee emission factor of 0.216 tons of VOC per employee was
calculated using information from 226 facilities in Connecticut.

The DEP emission factor is based on employees that perform auto refinishing. The Connecticut Department
of Labor (DOL) estimates that there were 2,590 employees that repair auto bodies, repaint and refinish auto
bodies, straighten vehicle frames and replace vehicle glass in 2002.

The DOL was unable to provide the number of auto refinishing employees by county, therefore, the VOC
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emissions from auto refinishing were calculated for the entire state and then apportioned to each county by
population. The VOC emissions resulting from all auto refinishing activities in Connecticut were
determined by multiplying the total number of auto refinishing employees in the state by the Connecticut
developed per employee emission factor (559.44 = 2,590 x 0.216). During 2002 it was estimated that
559.44 tons of VOC were emitted from auto refinishing activities in Connecticut.

There were no auto refinishers included in the point source section of the inventory.

According to the EPA procedure document, automobile refinishers operate uniformly throughout the year, 5
days per week.

The equations used to calculate daily VOC emissions for this category are as follows:

E= EState x POP x 2,000

PState x DAYS x 52
Where:
E = daily county emissions expressed in pounds per day
EState  =tons of VOC emitted in Connecticut from auto refinishing activities during 2002
(see above)
POP = county population '
2,000 = conversion factor 2000 pounds per ton
PState = statewide population '
DAYS =5 activity days per week, unit conversion factor
52 = 52 weeks per year, unit conversion factor

A sample calculation using the per employee emission factor for Fairfield County is:

E= 559.44 x 896,202 x 2,000
3,460,503 x5 X 52

E=1,114.50 Ibs. VOC per day



4.3.3.3 Traffic Markings

Traffic marking operations consist of marking of highway center lines, edge stripes, and directional
markings and painting on other paved and non-paved surfaces, such as markings in parking lots. Materials
used for traffic markings include solvent-based paints, water-based paints, thermoplastics, preformed tapes,
field-reacted materials, and permanent markers.”®

Alternative method I for estimating VOC emissions from traffic markings in the EIIP Procedures Document
was used for this category. To determine Connecticut’s VOC per capita emission factor for traffic markings
the following steps were taken as outlined in EIIP’s alternative method one:

1. Determine the amount of U.S. traffic paint usage for 2002;

Apportion this to the state level based on Connecticut’s spending on highway maintenance relative to

the national total;

Determine Connecticut’s 2002 population;

4. Use the EIIP procedures Document’s average VOC content for water based traffic coatings which is
0.72 pounds per gallon.”® According to the Connecticut Department of Transportation, only water
based traffic coatings are used by them. It was their understanding that local towns and municipalities
in Connecticut do not use solvent-based traffic coatings.

[O8)

A per capita emission factor was calculated because a per capita emission factor was used to calculate
emissions from traffic markings in previous inventories. Keeping the emission factor in the same units will
make it easier if comparisons need to be made between inventories.

According to the U.S. Census Bureau, Report MA28F-Paint and Allied Products there were 39,397,000
gallons of traffic paint applied in the U.S. in 2002°°. The Federal Highway Administration disbursed
$292,262,000 to Connecticut for highway maintenance and services in 2001 out of a nationwide
disbursement of $30,636,638,000°'. Data for year 2001 was the most recent available data. The United
States Census Bureau estimates that there were 3,460,503 people living in Connecticut in 2002.

The following equation was used to determine Connecticut’s VOC per capita emission factor:

= Paint x $CT x EFgal
$Nation x CTPOP

Where:
EF = emission factor expressed in pounds VOC per capita/year
Paint = gallons of traffic paint used in 2002
$CT = dollars spent on highway maintenance in CT in 2001
$Nation = dollars spent on highway maintenance in USA in 2001
EFgal = EIIP national traffic markings emission factor of 0.72 pounds per gallon
CTPOP = Connecticut population in 2002".
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Connecticut’s VOC per capita emission factor for traffic markings is calculated below:

_ 39,397,000 x 292,262,000 x 0.72
30,636,638,000 x 3,460,503

EF = 0.078 lbs. VOC per person.
This per capita emission factor accounts for all VOC emissions from this source category. There are no
emissions from this source category included in the point source inventory.
According to the CT DOT, they have four trucks that perform traffic marking and operate 5 days per week
for 8 months per year (34 weeks). In addition, contractors are hired to assist in the spring in traffic

markings.

The equation used to calculate daily VOC emissions for this category is as follows:

_ EFE xPOP
DAYS x 34
Where:

E = daily county emissions expressed in pounds per day
EFE = emission factor of 0.078 pounds per capita/year
POP = county population '
DAYS = 5 activity days per week, unit conversion factor
34 = 34 weeks per year, unit conversion factor

A sample calculation for Hartford County is:

E= 0.078 x867,332
5x34

E =397.95 lbs. VOC per day



Table 4.3.3-1

Summary of the Emissions from Non-Industrial Surface Coating Operations

6€-V

Architect Traffic Mark. Auto Ref. Architect Traffic Mark. Auto Ref.

Annual VOC Annual VOC Annual VOC  Daily VOC Daily VOC Daily VOC

Emissions Emissions Emissions Emissions Emissions Emissions

County Population (tons/year) (tons/year) (tons/year) (Ibs/day) (Ibs/day) (Ibs/day)
Fairfield 896,202 1,492.18 34.95 144.88 10,658.40 411.20 1,114.50
Hartford 867,332 1,444.11 33.83 140.22 10,315.06 397.95 1,078.59
Litchfield 186,515 310.55 7.27 30.15 2,218.20 85.58 231.95
Middlesex 159,679 265.87 6.23 25.81 1,899.04 73.26 198.57
New Haven 835,657 1,391.37 32.59 135.10 9,938.35 383.42 1,039.20
New London 262,689 437.38 10.24 42.47 3,124.12 120.53 326.67
Tolland 141,089 23491 5.50 22.81 1,677.95 64.73 175.46
Windham 111,340 185.38 4.34 18.00 1,324.15 51.09 138.46
State Total: 3,460,503 5,761.74 134.96 559.44 41,155.27 1,587.76 4,303.40



4.3.3.4 Industrial Surface Coating

VOC emissions resulting from industrial surface coating activities in Connecticut were determined by using
the Bureau of Air Management’s Permit Tracking System and general permits issued for industrial surface
coaters.

In December of 1996 the Connecticut Bureau of Air Management (BAM) instituted a general permit
program for industrial surface coaters. This program required all industrial surface coaters to obtain a
general permit if they had potential emissions of any particular pollutant equal to or greater than 5 tons per
year. For the determination of potential emissions it was assumed that an individual spray gun could be
operated 8,760 hours per year. This in effect required that all industrial surface coaters in Connecticut
would either be required to get: a general permit; or if it was larger, a new source review permit; or if it was
old enough a registration. It was determined that the best way to estimate VOC emissions from industrial
surface coaters was to utilize the information already contained in our Permit Tracking System and the
general permits on file.

The emissions from industrial surface coaters that have new source review permits or registrations are
recorded in our permit tracking system. This system is used to generate the Point Source Section of the
Periodic Inventory. The VOC emissions from industrial surface coaters accounted for in the Point Source
Section of the Periodic Inventory are located in Table 4.3.3.4-1.

Not all sources located in the Permit Tracking System are included in the Point Source Section of the
Periodic Inventory. Only those sources in the Permit Tracking System that are major sources, or actually
emitted 10 tons or more per year (TPY) of VOC or NOx, or 25 TPY of CO into the atmosphere during
calendar year 2002 in Connecticut were included in the Point Source Section. The sources that are in the
Permit Tracking System but not included in the Point Source Section are represented in Table 4.3.3.4-2.

In the 1999 Periodic Emission Inventory, the emissions from industrial surface coaters covered by the
general permit program were estimated for each county. The emissions were based upon actual emission
estimates provided by a random sampling of general permit applications. The emissions from general
permits were then grown to account for those sources that needed a general permit but did not obtain one.

In March of 2002, Section 22a-174-3 of the RCSA was revised. As a result of this change, the number of
general permits issued and renewed greatly decreased. Many sources opted out of the general permit
program, choosing to be regulated by rule instead of by permit. For this reason, the general permitting
activity in 2002 could not be used to estimate emissions from sources that were too small to be included in
the Bureau’s Permit Tracking System.

Instead emissions from these small industrial surface coaters were estimated by growing the emissions from
general permits, in 1999 to 2002, using employment statistics. The Connecticut Department of Labor
estimates that in 1999 and 2002, respectively, there were 92,391 and 84,050 industrial surface coating
employees in Connecticut. The emissions from general permits were adjusted to account for the differences
in the employment activity from 1999 to 2002.



Table 4.3.3.4-3 contains the VOC emissions by county from industrial surface coaters required to obtain a
general permit.

According to EPA Procedures document, these sources typically operate 5 days per week 52 weeks per year,
with no seasonal variations. The equation used to calculate daily VOC emissions from general permits is as

follows:

GEN x EFGEN x 2000 x 2 x Emp 2002

EGEN =
DAYS x52 x Emp 1999
Where:
EGEN = daily county emissions from industrial surface coaters required to get a
general permits expressed in pounds per day
GEN = general permits issued by county in 1999
EFGEN = general permits emission factor of 1.71 tons of VOC per year, see above
Emp2002 = Industrial surface coating employee activity in Connecticut in 2002
2000 = conversion factor 2000 pounds per ton
2 = It is assumed that 50% of the industrial surface coaters that needed to obtain
a general permit actually got one.
DAYS = 5 activity days per week, unit conversion factor
52 = 52 weeks per year, unit conversion factor
Emp1999 = Industrial surface coating employee activity in Connecticut in 1999

A sample calculation for Fairfield County is:

32 x1.71 x 2000 x 2 x 84,050
5 x52 x 92,391

EGEN =

EGEN=765.84 1bs VOC per day.

The area source emissions from industrial surface coaters is made up of industrial surface coaters required to
get a general permit and the industrial surface coaters contained in the Permit Tracking System but not
included in the Point Source Section of the Periodic Inventory. The equation used to calculate daily area
source VOC emissions from industrial surface coaters is as follows:

E=EPT + EGEN

Where:



E = daily county area source emissions from industrial surface coaters, expressed
in pounds per day

EPT = daily county emissions from industrial surface coaters in the Permit
Tracking System but not included in the Point Source Section
EGEN = daily county emissions from industrial surface coaters required to get a

general permits expressed in pounds per day
A sample calculation for Fairfield County is:

E =3,654.19 + 765.84

E =4,420.04 Ibs. VOC per day



Table 4.3.3.4-1
Point Source Section -VOC Emissions From Industrial Surface Coaters

Point Annual Point Daily
VOC Emissions VOC Emissions
County (Tons/Year) (Lbs/Day)
Fairfield 70.59 696.93
Hartford 110.55 2,248.11
Litchfield 44.03 887.99
Middlesex 110.41 852.62
New Haven 155.40 1,053.38
New London 22.12 323.83
Tolland 74.35 1,150.38
Windham 8.25 65.72
State Total: 595.69 7,278.96
Table 4.3.3.4-2

VOC Emissions From Industrial Surface Coaters In The Permit Tracking System That
Are Not In The Point Source Section Of The Periodic Inventory

Annual VOC Daily VOC

Emissions Emissions

County (Tons/Year) (Lbs/Day)
Fairfield 297.15 3,654.19
Hartford 759.35 4,794.72
Litchfield 105.57 559.84
Middlesex 63.24 744.26
New Haven 487.53 4,343.40
New London 75.08 776.16
Tolland 43.44 510.81
Windham 31.54 270.42
State Total: 1,862.91 15,653.80



Table 4.3.3.4-3

VOC Emissions From Industrial Surface Coaters Required To Get A General Permit For
Industrial Surface Coaters

Number of Annual VOC Daily VOC

General Permits Emissions Emissions

County Issued (Tons/Year) (Lbs/Day)
Fairfield 32 99.56 765.84
Hartford 53 164.90 1,268.43
Litchfield 12 37.33 287.19
Middlesex 4 12.44 95.73
New Haven 38 118.23 909.44
New London 16 49.78 382.92
Tolland 5 15.56 119.66
Windham 3 9.33 71.80
State Total: 163 507.13 3,901.02

Table 4.3.3.4-4

Area Source VOC Emissions From Industrial Surface Coaters

Annual VOC Daily VOC

Emissions Emissions

County (Tons/Year) (Lbs/Day)
Fairfield 396.71 4,420.04
Hartford 924.25 6,063.15
Litchfield 142.91 847.03
Middlesex 75.69 839.99
New Haven 605.76 5,252.84
New London 124.86 1,159.08
Tolland 58.99 630.48
Windham 40.87 342.22
State Total: 2,370.04 19,554.82



4.3.4 Graphic Arts

Table 4.3.4-1 contains the VOC annual and typical ozone season day emissions from graphic arts and the
numbers used in the calculation of these emissions. The VOC emissions from graphic arts facilities are
determined by using an emission factor of 1.3 pounds per capita per year from Table 4.3-9 of the EPA
procedures document. This per capita emission factor accounts for all VOC emissions for graphic arts
facilities having VOC emissions less than 100 tons per year.

A computer search of the Point Source Inventory was used to determine the amount of graphic arts VOC
emissions that are from sources having graphic arts VOC emissions less than 100 tons per year. Any such
VOC emissions already accounted for in the Point Source Inventory must be subtracted from the graphic arts
VOC emissions that were estimated using the per capita emission factor. Ifthe difference between the VOC
emissions calculated using the per capita emission factor and VOC emissions from the small graphic arts
point sources is less than zero for a county, then the area source VOC emissions for that county is set equal
to zero. The emissions resulting from graphic arts activities contained in the Point Source Inventory are
calculated using the mass balance method, therefore, it is not necessary to make adjustments to the Point
Source Inventory emissions for rule penetration, rule effectiveness, and control efficiency (i.e., these
emissions are considered to be controlled emissions). The annual and daily VOC emissions from graphic
arts point sources that are less than 100 tons per year are listed in Table 4.3.4-1.

Section 22a-174-20-(v) of the RCSA pertains to graphic arts. After reviewing these regulations it was
determined that rule effectiveness and rule penetration do not apply. These regulations do not apply to
lithography, which is the predominant printing process for the graphic arts facilities in the area source
inventory. Connecticut does not have information on the waste recycling or waste solvent disposal activity
for graphic arts.

According to Table 5.8-1 of the EPA Procedures document, there was uniform activity throughout the year
for graphic arts facilities, and the number of activity days per week was five. The equation used to calculate
daily VOC emissions for this category is as follows:

_EFXPOP _ orp
DAYS x 52
Where:
E = daily county emissions expressed in pounds per day
EF = emission factor of 1.3 Ibs. per capita/year '°
POP = county population '
PTD = daily county graphic arts VOC emissions in the Point Source Inventory that are from
less than 100 TPY sources (see Table 4.3.4-1)
DAYS =S5 activity days per week, unit conversion factor
52 = 52 weeks per year, unit conversion factor



A sample calculation for Hartford County is:

E= 1.3x867,332
5x52

- 86.18

E =4,250.48 Ibs. VOC per day

Table 4.3.4-1
Summary Of Emissions From Graphic Arts

Annual PT Daily PT Annual Daily VOC

Emissions Emissions Emissions Emissions
County Population ~ (Tons/Year) (Lbs/Day) (Tons/Year) (Lbs/Day)
Fairfield 896,202 0.00 0.00 582.53 4,481.01
Hartford 867,332 11.14 86.18 552.62 4,250.48
Litchfield 186,515 0.00 0.00 121.23 932.58
Middlesex 159,679 48.00 0.00 55.79 798.40
New Haven 835,657 253.85 1,463.99 289.33 2,714.30
New London 262,689 5.10 40.00 165.65 1,273.45
Tolland 141,089 0.00 0.00 91.71 705.45
Windham 111,340 0.00 0.00 72.37 556.70
State Total: 3,460,503 318.09 1,590.17 1,931.23 15,712.3



4.3.5 Asphalt Paving

The EIIP Procedures Document preferred method and a synthesis of the alternate method one for estimating
VOC emissions from cutback asphalt and emulsified asphalt paving, respectively, were used for this
category.

There are three different types of asphalt concrete: hot-mix, cutback, and emulsified. The descriptions that
follow, of the three types of asphalt, were taken from the EIIP’s Procedures Document for estimating
emissions from Asphalt Paving. Cutback and emulsified asphalt cements are often referred to as liquefied
asphalt.

Hot-mix asphalt concrete is most commonly used for paving travel surfaces of 2 to 6 inches thick. It is
prepared by mixing heated uncut asphalt cement and aggregate, where the asphalt is used as a binder. For
hot-mix asphalt, the organic components have high molecular weights and low vapor pressures. Therefore,
hot-mix asphalt use produces minimal emissions of VOC.** No methodology could be found to estimate
VOC emissions from paving with hot-mix asphalt and since the VOC emissions from hot-mix paving are
considered minimal, no VOC emission estimates were made for this type of paving.

Cutback asphalt is used in liquid cement form for chip seal operations, as a tack coat in priming roadbeds for
hot-mix applications, and in concrete form for paving operations for pavements up to several inches thick.
In preparing cutback asphalt, asphalt cement is blended or “cut back” with a diluent, typically from 25 to 45
percent by volume of petroleum distillates, depending on the desired viscosity. For cutback asphalt,
emissions are due to the use of diluents that contain VOCs. Cutback asphalt has the highest diluent content
of the three asphalt categories and as a result, emits the most VOCs per ton used. ** It was assumed that
negligible amounts of VOC are emitted when using cutback asphalt as a tack coat prior to paving with hot-
mix asphalt or as a tack coat for curbing or curb repair. Therefore, the amount of cutback used in these
types of applications were not included when calculating VOC emissions from cutback asphalt paving, and
are referred to as cutback used as a tack coat for the remainder of this section.

Emulsified asphalt is used in most of the same applications as cutback asphalts but is a lower emitting
alternative to the cutback asphalts. Instead of blending asphalt cement with petroleum distillates, emulsified
asphalts use a blend of asphalt cement, water and an emulsifying agent, referred to as soap. Such blends
typically contain one-third water, two-thirds asphalt cement and minor amounts of an emulsifier. Emulsified
asphalt may contain up to 12 percent by volume solvents. **

A survey was conducted to determine the amount of cutback and emulsified asphalt applied by each town
during 2002. Each town was mailed a survey requesting the following information: amount of cutback and
emulsified asphalt used, respectively, from June through September of 2002, and annually; the type of
cutback asphalt; and the amount used as a tack coat. The survey was completed and returned by 158 out of
169 towns in the state, see Table 4.3.5-1.

To fill in missing data for towns that did not return a survey, average amounts of summertime and annual
emulsified asphalt usages were calculated. This was done by summing the amount of emulsified asphalt
used by each town and dividing it by the number of towns that completed the survey. This average usage
was then assumed to be the amount of emulsified asphalt applied by the towns for which there were no data.
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The same procedure was performed for cutback asphalt as well. The average gallons of emulsified asphalt
applied annually and in the summer are 11,070 and 10,897 gallons, respectively. The average gallons of
cutback asphalt applied annually and in the summer are 2,898 and 2,821 gallons, respectively. Table 4.3.5-2
lists the towns that did not return a survey.

In addition to the individual towns, the CT DOT also uses emulsified asphalt. The amount of emulsified
asphalt applied in each town by the CT DOT is listed in Table 4.3.5-3. The CT DOT uses only emulsified
liquefied asphalt®.

Liquefied asphalt is applied 5 days per week throughout the ozone season, which is June through August.
The summertime activity requested in the survey of the towns includes asphalt usage from June through
September. To calculate a typical ozone day emissions from liquefied asphalt use it was assumed that the
asphalt usage was uniform throughout this period, i.e. 75 percent of the asphalt applied from June through
September was used in the ozone season. It is not known when the CT DOT applied their emulsified asphalt
so it was assumed that 75 percent of the CT DOT applied emulsified asphalt was used in the ozone season as
well.

Table 4.3.5-4 contains the annual and ozone season cutback and emulsified asphalt usage by town
including survey results, estimated average usages, and CT DOT applied asphalt. The amount of
cutback used as a tack coat prior to paving with hot-mix asphalt is not included in Table 4.3.5-4,
because it is assumed to produce negligible VOC emissions.

Since the type of emulsified asphalt used was not obtained in the survey, the default emission factor of 9.2
pounds of VOC per barrel of emulsified asphalt was used from Table 17.5-4 of the EIIP Procedures
Document.

The only type of cutback asphalt applied in Connecticut during the ozone season of 2002 was MC-3000.
MC-3000 contains up to 15% solvent by volume®’, of which no more than 5% of that volume under
laboratory conditions can evaporate in order to pass the Method D-402 test. The principal solvent used in
MC-3000 is kerosene®’. A barrel of MC-3000 consists of 42 gallons of product, of which 15% by volume is
kerosene, therefore each barrel contains 6.3 gallons of kerosene. Since kerosene contains 6.77 pounds of
VOC:s per gallon, there are 42.65 pounds of VOCs per barrel. According to the EIIP Procedures Document,
75% by weight of the solvent in medium cure cutback asphalt evaporates. MC-3000 is a medium cure
cutback asphalt, therefore, assuming 75% of the kerosene by weight evaporates, then the amount of VOCs
emitted per barrel is 31.99 pounds.

The amount of cutback and emulsified asphalt used was summed by county and the gallons were converted
to barrels (42 gallons per barrel).

Table 4.3.5-5 contains the VOC annual and typical summer day emissions from asphalt paving and the
barrels of cutback and emulsified asphalt used.

The equation used to calculate daily VOC emissions for this category is as follows:



- EFXQ
DAYS x13

Where:
E = daily county emissions expressed in pounds per day
EF = emission factor of 31.99 lbs./barrel cutback and 9.2 lbs./barrel of emulsified.
Q = Barrels of emulsified or cutback asphalt applied in the summer
DAYS =S5 activity days per week, unit conversion factor
13 = 13 weeks during the ozone season, unit conversion factor

A sample calculation for VOC emissions from cutback asphalt on a typical summer day in Hartford County
is:

E— 31.99 x297
5x13

E =146.18 lIbs. VOC per day.



Table 4.3.5-1
Summary Of The 2002 Survey Of Emulsified And Cutback Asphalt Use

June-Sept. Annual  June-Sept. Tack® June-Sept.b Annualb

Emulsified Emulsified Cutback Cutback Cutback

Asphalt Asphalt Asphalt Asphalt Asphalt

Town (Gallons) (Gallons) (Gallons) (Gallons) (Gallons)
Andover 0 0 0 0 0
Ansonia 0 0 0 0 0
Ashford 44,797 44,797 0 0 0
Avon 0 0 0 0 0
Barkhamsted 250 420 0 0 0
Beacon Falls 11,330 11,330 0 0 0
Berlin 0 0 0 0 0
Bethany 0 0 0 0 0
Bethel 10 15 0 0 0
Bethlehem 29,152 29,152 0 0 0

Bloomfield

Bolton 0 0 0 0 0
Bozrah 0 0 0 0 0
Branford 0 0 0 0 0
Bridgeport 0 0 0 0 0
Bridgewater 36,282 36,282 0 0 0
Bristol 9,000 9,000 0 0 0
Brookfield 0 0 0 0 0
Brooklyn 0 0 0 0 0
Burlington 14,399 14,399 0 0 0
Canaan 20,000 20,000 0 0 0
Canterbury 135,450 135,450 0 0 0
Canton 45,400 45,400 0 0 0
Chaplin 0 0 0 0 0
Cheshire 0 0 0 0 0
Chester 0 0 0 0 0
Clinton 0 0 0 0 0
Colchester 65,556 65,556 0 0 0
Colebrook 0 0 0 44,000 44,000
Columbia 0 0 0 0 0
Cornwall 0 0 0 27,800 27,800
Coventry 0 0 0 0 0
Cromwell 0 0 0 0 0
Danbury 0 0 0 0 0
Darien 825 825 0 0 0
Deep River 0 0 0 0 0
Derby 0 0 0 0 0
Durham 50,000 50,000 0 0 0
Eastford 0 0 0 0 0
East Granby 0 0 0 0 0

N
1
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Table 4.3.5-1
Summary Of The 2002 Survey Of Emulsified And Cutback Asphalt Use

June-Sept. Annual  June-Sept. Tack® June-Sept.b Annualb
Emulsified Emulsified Cutback Cutback Cutback
Asphalt Asphalt Asphalt Asphalt Asphalt
Town (Gallons) (Gallons) (Gallons) (Gallons) (Gallons)
East Haddam 0 0 0 0 0
East Hampton 45,117 45,117 0 0 0
East Hartford 0 0 0 0 0
East Haven 0 495 0 0 0
East Lyme 0 0 0 0 0
Easton 20 30 0 49,887 49,887
East Windsor 0 0 0 0 0
Ellington 0 0 0 0 0
Enfield 0 0 510 0 0
Essex 0 0 0 0 0
Fairfield 53,090 53,090 0 0 0
Farmington 0 0 0 0 0
Franklin 0 0 0 0 0
Glastonbury 3,306 3,306 0 0 0
Goshen 30,266 30,266 0 0 0
Granby 0 0 0 0 0
Greenwich 3,776 4,800 0 0 0
Griswold 0 0 0 0 0
Groton 0 0 0 0 0
Guilford 53,000 53,000 0 0 0
Haddam 0 2,600 0 0 0
Hamden 0 0 0 0 0
Hampton
Hartford
Hartland 25 565 25 12,475 12,475
Harwinton 0 0 0 40,300 40,300
Hebron 45 45 0 0 0
Kent 38,834 38,834 0 0 0
Killingly 50,169 50,169 0 0 0
Killingworth 0 0 0 0 0
Lebanon
Ledyard 115 115 0 0 0
Lisbon 0 0 0 0 0
Litchfield 0 0 85 55,142 55,142
Lyme 2,125 2,125 0 0 0
Madison 25,000 25,000 0 0 0
Manchester 0 0 0 0 0
Mansfield 64,000 64,000 0 0 0
Marlborough 1,350 1,350 0 0 0
Meriden 1,830 2,655 0 0 0



Table 4.3.5-1
Summary Of The 2002 Survey Of Emulsified And Cutback Asphalt Use

June-Sept. Annual  June-Sept. Tack® June-Sept.b Annualb
Emulsified Emulsified Cutback Cutback Cutback
Asphalt Asphalt Asphalt Asphalt Asphalt
Town (Gallons) (Gallons) (Gallons) (Gallons) (Gallons)
Middlebury 0 0 0 0 0
Middlefield 35,000 35,000 0 0 0
Middletown 10 15 0 0 0
Milford 1,000 1,000 0 0 0
Monroe 2,775 2,775 0 0 0
Montville 24,300 24,300 0 0 0
Morris 0 0 0 0 0
Naugatuck 0 0 0 0 0
New Britain 0 0 0 0 0
New Canaan 0 0 0 0 0
New Fairfield 0 0 0 0 0
New Hartford
New Haven 0 0 4,170 0 620
Newington 465 865 0 0 0
New London 0 2,827 0 0 0
New Milford 104,757 104,757 0 0 0
Newtown 0 0 0 0 0
Norfolk 0 0 20,087 810 810
North Branford 0 0 0 0 0
North Canaan 0 0 0 0 0
North Haven 0 0 0 0 0
North Stonington 27,450 27,450 0 0 0
Norwalk 4,760 4,760 0 0 0
Norwich 0 0 0 0 0
Old Lyme 8,000 8,000 0 0 0
Old Saybrook 0 0 0 0 0
Orange 0 0 0 40,155 40,155
Oxford
Plainfield 0 0 0 0 0
Plainville 5 5 0 0 0
Plymouth 0 0 0 0 0
Pomfret 15,084 15,084 0 0 0
Portland 52,550 52,550 0 0 0
Preston 30,000 30,000 0 0 0
Prospect 0 0 0 0 0
Putnam 0 0 0 0 0
Redding 23,250 23,250 0 0 0
Ridgefield 18,875 18,875 0 0 0
Rocky Hill 600 600 0 0 0
Roxbury 0 0 0 21,073 21,073



Table 4.3.5-1
Summary Of The 2002 Survey Of Emulsified And Cutback Asphalt Use

June-Sept. Annual  June-Sept. Tack® June-Sept.b Annualb
Emulsified Emulsified Cutback Cutback Cutback
Asphalt Asphalt Asphalt Asphalt Asphalt
Town (Gallons) (Gallons) (Gallons) (Gallons) (Gallons)
Salem 0 0 0 0 0
Salisbury 0 0 0 41,900 41,900
Scotland 0 0 0 0 0
Seymour 0 0 0 0 0
Sharon 31,220 31,220 0 0 0
Shelton 49,723 49,723 0 2,500 2,500
Sherman
Simsbury 60,102 60,102 0 0 0
Somers 68,360 68,360 0 0 0
Southbury 0 0 0 0 0
Southington 17,192 17,220 0 0 0
South Windsor 18,300 18,300 0 0 0
Sprague 0 0 0 0 0
Stafford 0 0 0 0 0
Stamford 55,369 60,269 0 0 0
Sterling
Stonington 0 0 0 0 0
Stratford 3,000 5,900 1,000 0 358
Suffield 0 0 0 0 0
Thomaston 0 0 0 0 0
Thompson 30,000 30,000 0 0 0
Tolland 0 0 0 0 0
Torrington 19,595 21,770 0 0 0
Trumbull 0 0 0 0 0
Union 0 0 0 13,586 13,586
Vernon 1,040 1,040 0 0 0
Voluntown 0 0 0 0 0
Wallingford 25,037 25,037 0 0 0
Warren 0 0 0 20,383 20,383
Washington 38,982 38,982 0 0 0
Waterbury
Waterford 18,362 24,706 0 0 0
Watertown 0 0 0 0 0
Westbrook 0 0 0 0 0
West Hartford
West Haven 0 0 0 0 0
Weston 0 0 0 0 0
Westport 0 1,900 0 0 0
Wethersfield 0 0 0 0 0
Willington 51,772 51,772 0 0 0



Table 4.3.5-1
Summary Of The 2002 Survey Of Emulsified And Cutback Asphalt Use

June-Sept. Annual  June-Sept. Tack® June-Sept.b Annualb

Emulsified Emulsified Cutback Cutback Cutback

Asphalt Asphalt Asphalt Asphalt Asphalt

Town (Gallons) (Gallons) (Gallons) (Gallons) (Gallons)
Wilton 0 0 0 0 0
Winchester 0 0 0 0 0
Windham 2,302 2,302 0 0 0

Windsor

Windsor Locks 0 0 0 0 0
Wolcott 0 0 0 0 0
Woodbridge 5,332 5,432 0 0 0
Woodbury 42,659 42,659 0 0 0
Woodstock 0 0 0 75,633 86,853
State Total: 1,721,747 1,748,995 25,877 445,644 457,842

a —amount of cutback used as a tack coat prior to paving with hot-mix asphalt or as a tack coat for
curbing or curb repair.

b-does not include cutback used as a tack coat prior to paving with hot-mix asphalt or as a tack
coat for curbing or curb repair.



Table 4.3.5-2
Towns That Did Not Reply To The 2002 Survey Of Cutback and Emulsified Asphalt Use

Bloomfield
Hampton
Hartford
Lebanon
New Hartford
Oxford
Sherman
Sterling
Waterbury
West Hartford
Windsor



Table 4.3.5-3
Amount Of Emulsified Asphalt Applied In 2002 By The Connecticut Department Of Transportation

Emulsified
Asphalt
Town (Gallons)

Barkhamsted 18,200
Bozrah 4,925
Canaan 9,250
Canterbury 10,600
Colchester 1,000
East Haddam 55,250
East Hampton 2,300
Hartland 18,199
Kent 42,455
Killingly 10,166
Lebanon 4,925
Lyme 1,000
North Stonington 11,700
Putnam 10,167
Thompson 10,167
Warren 35,528
Washington 18,500
State Total: 264,332



Table 4.3.5-4
Cutback And Emulsified Asphalt Usage By Town Including Survey Results, Estimated
Average Usages, And CT DOT Applied Asphalt

June-Aug. Annual June-Aug. Annual

Emulsified Emulsified Cutback Cutback

Asphalt Asphalt Asphalt Asphalt

Town (gals/summer) (gals/year) (gals/summer) (gals/year)

Andover 0 0 0 0
Ansonia 0 0 0 0
Ashford 33,598 44,797 0 0
Avon 0 0 0 0
Barkhamsted 10,425 18,620 0 0
Beacon Falls 8,498 11,330 0 0
Berlin 0 0 0 0
Bethany 0 0 0 0
Bethel 8 15 0 0
Bethlehem 21,864 29,152 0 0
Bloomfield 8,173 11,070 0 0
Bolton 0 0 0 0
Bozrah 2,770 4,925 0 0
Branford 0 0 0 0
Bridgeport 0 0 0 0
Bridgewater 27,212 36,282 0 0
Bristol 6,750 9,000 0 0
Brookfield 0 0 0 0
Brooklyn 0 0 0 0
Burlington 10,799 14,399 0 0
Canaan 20,203 29,250 0 0
Canterbury 107,550 146,050 0 0
Canton 34,050 45,400 0 0
Chaplin 0 0 0 0
Cheshire 0 0 0 0
Chester 0 0 0 0
Clinton 0 0 0 0
Colchester 49,730 66,556 0 0
Colebrook 0 0 33,000 44,000
Columbia 0 0 0 0
Cornwall 0 0 20,850 27,800
Coventry 0 0 0 0
Cromwell 0 0 0 0
Danbury 0 0 0 0
Darien 619 825 0 0
Deep River 0 0 0 0
Derby 0 0 0 0
Durham 37,500 50,000 0 0



Table 4.3.5-4
Cutback And Emulsified Asphalt Usage By Town Including Survey Results, Estimated
Average Usages, And CT DOT Applied Asphalt

June-Aug. Annual June-Aug. Annual

Emulsified Emulsified Cutback Cutback

Asphalt Asphalt Asphalt Asphalt

Town (gals/summer) (gals/year) (gals/summer) (gals/year)

East Granby 0 0 0 0
East Haddam 31,078 55,250 0 0
East Hampton 35,132 47,417 0 0
East Hartford 0 0 0 0
East Haven 0 495 0 0
East Lyme 0 0 0 0
East Windsor 0 0 0 0
Eastford 0 0 0 0
Easton 15 30 37,415 49,887
Ellington 0 0 0 0
Enfield 0 0 0 128
Essex 0 0 0 0
Fairfield 39,818 53,090 0 0
Farmington 0 0 0 0
Franklin 0 0 0 0
Glastonbury 2,480 3,306 0 0
Goshen 22,700 30,266 0 0
Granby 0 0 0 0
Greenwich 2,832 4,800 0 0
Griswold 0 0 0 0
Groton 0 0 0 0
Guilford 39,750 53,000 0 0
Haddam 0 2,600 0 0
Hamden 0 0 0 0
Hampton 8,173 11,070 0 0
Hartford 8,173 11,070 0 0
Hartland 10,256 18,764 9,356 12,481
Harwinton 0 0 30,225 40,300
Hebron 34 45 0 0
Kent 53,006 81,289 0 0
Killingly 43,345 60,335 0 0
Killingworth 0 0 0 0
Lebanon 10,943 15,995 0 0
Ledyard 86 115 0 0
Lisbon 0 0 0 0
Litchfield 0 0 41,357 55,163
Lyme 2,156 3,125 0 0
Madison 18,750 25,000 0 0



Town

Manchester
Mansfield
Marlborough
Meriden
Middlebury
Middlefield
Middletown
Milford
Monroe
Montville
Morris
Naugatuck
New Britain
New Canaan
New Fairfield
New Hartford
New Haven
New London
New Milford
Newington
Newtown
Norfolk
North Branford
North Canaan
North Haven

North Stonington

Norwalk
Norwich
Old Lyme
Old Saybrook
Orange
Oxford
Plainfield
Plainville
Plymouth
Pomfret
Portland
Preston

Table 4.3.5-4
Cutback And Emulsified Asphalt Usage By Town Including Survey Results, Estimated

June-Aug.
Emulsified
Asphalt
(gals/summer)

0
48,000
1,013
1,373
0
26,250
8

750
2,081
18,225
0

0
0
0
0

8,173
0

0
78,568
349

Annual
Emulsified
Asphalt
(gals/year)

0
64,000
1,350
2,655
0
35,000
15
1,000
2,775
24,300
0

0
0
0
0

11,070
0

2,827
104,757
865

Average Usages, And CT DOT Applied Asphalt

June-Aug.
Cutback
Asphalt

(gals/summer)

30,11
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Table 4.3.5-4

Cutback And Emulsified Asphalt Usage By Town Including Survey Results, Estimated

Town

Prospect
Putnam
Redding
Ridgefield
Rocky Hill
Roxbury
Salem
Salisbury
Scotland
Seymour
Sharon
Shelton
Sherman
Simsbury
Somers

South Windsor

Southbury
Southington
Sprague
Stafford
Stamford
Sterling
Stonington
Stratford
Suffield
Thomaston
Thompson
Tolland
Torrington
Trumbull
Union
Vernon
Voluntown
Wallingford
Warren
Washington
Waterbury
Waterford

June-Aug.
Emulsified
Asphalt

(gals/summer)

0
5,719
17,438
14,156
450

Annual
Emulsified
Asphalt
(gals/year)

0
10,167
23,250
18,875

600

Average Usages, And CT DOT Applied Asphalt

June-Aug.
Cutback
Asphalt

(gals/summer)

Annual

Cutback

Asphalt
(gals/year)
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Table 4.3.5-4
Cutback And Emulsified Asphalt Usage By Town Including Survey Results, Estimated
Average Usages, And CT DOT Applied Asphalt

June-Aug. Annual June-Aug. Annual

Emulsified Emulsified Cutback Cutback

Asphalt Asphalt Asphalt Asphalt

Town (gals/summer) (gals/year) (gals/summer) (gals/year)

Watertown 0 0 0 0
West Hartford 8,173 11,070 0 0
West Haven 0 0 0 0
Westbrook 0 0 0 0
Weston 0 0 0 0
Westport 0 1,900 0 0
Wethersfield 0 0 0 0
Willington 38,829 51,772 0 0
Wilton 0 0 0 0
Winchester 0 0 0 0
Windham 1,727 2,302 0 0
Windsor 8,173 11,070 0 0
Windsor Locks 0 0 0 0
Wolcott 0 0 0 0
Woodbridge 3,999 5,432 0 0
Woodbury 31,994 42,659 0 0
Woodstock 0 0 56,725 86,853
State Totals: 1,529,897 2,135,097 334,233 464,311
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Table 4.3.5-5

Summary Of The Emissions From Asphalt Paving

June-Aug. June-Aug.
Emulsified Emulsified Cutback Cutback Daily VOC Daily VOC  Annual VOC Annual VOC
Asphalt Asphalt Asphalt Asphalt Emulsified Cutback Emulsified Cutback
County (Brls/Summ.) (Barrels/Year) (Brls/fSumm.) (Barrels/Year) (Lbs/Day) (Lbs/Day) (Tons/Year) (Tons/Year)
Fairfield 4,042 5,650 935 1,262 572.14 460.40 25.99 20.18
Hartford 4,060 5,562 223 300 574.70 109.64 25.58 4.80
Litchfield 8,854 12,603 4,489 6,106 1,253.23 2,209.49 57.98 97.67
Middlesex 4,033 5,782 0 0 570.80 0.00 26.60 0.00
New Haven 2,577 3,478 717 996 364.77 352.90 16.00 15.93
New London 3,651 5,231 0 0 516.79 0.00 24.06 0.00
Tolland 3,307 4,410 243 323 468.13 119.40 20.29 5.17
Windham 5,900 8,120 1,351 2,068 835.13 664.70 37.35 33.08
State Total: 36,426 50,836 7,958 11,055 5,155.70 3,916.53 233.84 176.83



4.3.6 Asphalt Roofing Kettles and Tankers

The VOC emissions from this category were not calculated because there is no information on the amount of
fuel used to heat roofing asphalt. In addition, there is no emission factor to estimate the amount of VOC
emitted from the heated material.

4.3.7 Pesticide Applications

Pesticide applications can be broken out into two subcategories, Agricultural and Nonagricultural (which
includes municipal, commercial, and consumer). Agricultural pesticides are used to control weeds, insects,
and other threats to the quality and yield of food production. Municipal applications cover state and public
institutions. Commercial applications include applications by a commercial exterminator/lawn care service.
Consumer applications include homeowner-applied insecticides, fungicides, nematicides, and herbicides.”

Agricultural pesticide applicators are only required to report the application of restricted pesticide, which
constitutes a small fraction of the total amount of agricultural pesticide applied in Connecticut. The
Pesticide Section of the DEP does not collect information on the types and amounts of unrestricted
agricultural pesticides applied in Connecticut.

Connecticut DEP was planning to use a database of pesticide applications under development by the Crop
Life Foundation to estimate VOC emissions from this source category. This database is not yet available, so
Connecticut DEP has chosen to adopt EPA’s VOC emission estimates from pesticide applications using the
EPA’s “Solvent Mass Balance Approach For Estimating VOC Emissions From Eleven Nonpoint Solvent
Source Categories™*

EPA provided annual VOC emission estimates from both agricultural pesticide use and from commercial
and consumer pesticide use. EPA was not able to provide daily VOC emissions from pesticide use, only
annual emissions were available. To estimate daily emissions, weekly activity for pesticide use were
assumed to be six days per week. It was assumed that 50% of all agricultural, commercial and consumer
pesticides are applied in the summer.

The daily and annual VOC emissions from agricultural, commercial and consumer pesticide use in
Connecticut are presented in Table 4.3.7-1.



Table 4.3.7-1
Summary of Emissions From 2002 Pesticide Applications

Annual VOC Daily VOC

Emissions Emissions

County (Tons/Year) (Lbs/Day)
Fairfield 264.23 3,145.57
Hartford 197.77 2,354.42
Litchfield 50.76 604.26
Middlesex 34.97 416.35
New Haven 202.13 2,406.27
New London 65.87 784.17
Tolland 38.08 453.29
Windham 34.26 407.80
State Total: 888.06 10,572.14

4.3.8 Commercial/Consumer Solvent Use

Table 4.3.8-1 contains the annual VOC and the typical ozone season day emissions from
commercial/consumer solvent use. Emissions from commercial/consumer solvent use were taken from
EPA’s “Solvent Mass Balance Approach For Estimating VOC Emissions From Eleven Nonpoint Solvent
Source Categories™*. In previous years the emissions from this category were estimated using a per-capita
emission factor that included emissions from consumer and commercial pesticide use. The emission
estimates for commercial and consumer pesticide use in EPA’s “Solvent Mass Balance Approach”, is
accounted for in their pesticide use section. The emission from pesticide use is addressed in the pesticide
section of this report.

The emission estimates from EPA’s “Solvent Mass Balance Approach” are based upon more recent solvent
use information than the previously used per-capita emission factor. Typical summer day emissions were
calculated assuming activity occurred everyday and was uniform throughout the year.



Table 4.3.8-1
Summary of Emissions From Commercial/Consumer Solvent Use

Annual Daily VOC

Emissions Emissions

County Population (Tons/Year) (Lbs/Day)
Fairfield 896,202 3,759.86 20,601.98
Hartford 867,332 2,485.81 13,620.89
Litchfield 186,515 465.45 2,550.41
Middlesex 159,679 564.22 3,091.63
New Haven 835,657 4,362.35 23,903.29
New London 262,689 2,319.84 12,711.45
Tolland 141,089 383.36 2,100.59
Windham 111,340 284.06 1,556.50
State 3,460,503 14,624.95 80,136.73

4.4 WASTE MANAGEMENT PRACTICES
4.4.1 Publicly Owned Treatment Works (POTWs)

Table 4.4.1-1 summarizes the annual VOC and the typical daily summer VOC emissions from POTWs by
county. The estimated industrial flow from POTWs is also included.

The VOC emissions from POTWs are determined by applying an emission factor to the amount of industrial
wastewater discharged to each POTW. The DEP's Bureau of Water Management provided a list of the
towns, locations, and the average daily industrial flow rate in millions of gallons/day for all the POTWs in
Connecticut in 2002.

The equation used to calculate the annual VOC emissions for this category is as follows:

E= Q x 1,000,000 x EF x 365
2000




Where:

E = annual emissions expressed in tons per year

EF =emission factor of 0.00011 Ilbs. of VOC per gallon of industrial wastewater
discharged to POTWs '

Q =daily average amount of industrial wastewater discharged to each POTW expressed

in millions of gallons per day
1,000,000 = 1,000,000 gallons, unit correction factor
365 = 365 days, unit correction factor
2000 = 2000 Ibs./ton, unit correction factor

The typical daily summer VOC emissions are calculated by multiplying the annual VOC emissions by a
seasonal adjustment factor and a unit correction factor. According to Table 5.8-1 of the EPA Procedures
document, a seasonal adjustment factor of 1.4 should be used to calculate the typical daily summer VOC
emissions. POTWs operate seven days a week. The equation used to calculate the typical daily summer
VOC emissions for this category is as follows:

Where:

E=SAF xQ x 1,000,000 x EF

E = daily emissions expressed in pounds per day

SAF =seasonal adjustment factor of 1.4 to calculate daily VOC emissions for the summer.

EF =emission factor of 0.00011 Ibs. of VOC per gallon of industrial wastewater
discharged to POTWs '

Q =daily average amount of industrial wastewater discharged to each POTW expressed

in millions of gallons per day (see above)
1,000,000 = 1,000,000 gallons, unit correction factor

A sample calculation of the daily emissions in pounds per day for the Bristol POTW in Hartford County is:

E=1.4x0.3x1,000,000 x0.00011

=46.20 1bs. VOC per day



Town

Bethel
Bridgeport
Brookfield
Danbury
Darien
Fairfield
Greenwich
New Canaan
Newtown
Norwalk
Redding
Ridgefield
Shelton
Stamford
Stratford
Trumbull
Westport
Wilton

County Total:

Facility

Bethel
Bridgeport
Brookfield
Danbury
Darien
Fairfield
Greenwich
New Canaan
Newtown
Norwalk
Redding
Ridgefield
Shelton
Stamford
Stratford
Trumbull
Westport
Wilton

County

Table 4.4.1-1

Est. Indust. Flow
(mil. gal/day)

Fairfield

0.200
5.500
0.015
1.000
0.000
0.111
0.137
0.216
0.005
0.500
0.000
0.100
0.350
2.500
1.574
0.171
0.000
0.000

12.379

Summary of Emissions from Publicly Owned Treatment Works

Annual VOC
Emissions
(tons/year)

4.02
110.41
0.30
20.08
0.00
2.23
2.75
4.34
0.10
10.04
0.00
2.01
7.03
50.19
31.61
3.43
0.00
0.00

248.52

Daily VOC
Emissions
(Ibs/day)

30.80
847.00
2.31
154.00
0.00
17.11
21.10
33.26
0.77
77.00
0.00
15.40
53.90
385.00
242.45
26.33
0.00
0.00

1,906.44



Town

Avon

Berlin

Bristol
Burlington
Canton

East Granby
East Windsor
Enfield
Farmington
Glastonbury
Granby
Hartford
Manchester
New Britain
Plainville
Simsbury
South Windsor
Southington
Suffield
Windsor Locks

County Total:

Table 4.4.1-1

Est. Indust. Flow

Facility (mil. gal/day)
County Hartford

Avon 0.007
Berlin 0.213
Bristol 0.300
Burlington 0.000
Canton 0.000
East Granby 0.200
East Windsor 0.025
Enfield 0.000
Farmington 1.300
Glastonbury 0.040
Granby 0.000
Hartford MDC 10.000
Manchester 0.500
New Britain 0.548
Plainville 0.089
Simsbury 0.004
South Windsor 0.790
Southington 0.700
Suffield 0.125
Windsor Locks 0.082

14.923

Summary of Emissions from Publicly Owned Treatment Works

Annual VOC
Emissions
(tons/year)

0.15
4.27
6.02
0.00
0.00
4.02
0.50
0.00
26.10
0.80
0.00
200.75
10.04
11.00
1.79
0.08
15.86
14.05
2.51
1.64

299.57

Daily VOC
Emissions
(Ibs/day)

1.12
32.74
46.20

0.00

0.00
30.80

3.85

0.00

200.20

6.16

0.00
1,540.
77.00
84.39
13.72

0.62

121.66
107.80
19.25
12.59

2,298.10



Town

Goshen
Harwinton
Kent
Litchfield
Morris

New Hartford
New Milford
Norfolk
North Canaan
Plymouth
Salisbury
Sharon
Thomaston
Torrington
Watertown
Winchester

County Total:

Chester
Cromwell
Cromwell
Deep River
East Haddam
East Hampton
Middlefield
Middletown
Portland

County Total:

Table 4.4.1-1

Est. Indust. Flow

Facility (mil. gal/day)
County Litchfield
Goshen (WRL) 0.000
Harwinton 0.000
Kent 0.000
Litchfield 0.000
Morris 0.000
New Hartford 0.000
New Milford 0.005
Norfolk 0.000
North Canaan 0.050
Plymouth 0.030
Salisbury 0.000
Sharon 0.000
Thomaston 0.050
Torrington 0.300
Watertown 0.050
Winchester 0.005
0.490
County Middlesex
Chester 0.000
Cromwell 0.150
Mattabassett Dist 0.000
Deep River 0.000
East Haddam 0.000
East Hampton 0.010
Middlefield 0.000
Middletown 0.005
Portland 0.055
0.220

Summary of Emissions from Publicly Owned Treatment Works

Annual VOC
Emissions
(tons/year)

0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.00
1.00
0.60
0.00
0.00
1.00
6.02
1.00
0.10

9.84

0.00
3.01
0.00
0.00
0.00
0.20
0.00
0.10
1.10

4.42

Daily VOC
Emissions
(Ibs/day)

0.00
0.00
0.00
0.00
0.00
0.00
0.77
0.00
7.70
4.62
0.00
0.00
7.70
46.20
7.70
0.77

75.46

0.00
23.10
0.00
0.00
0.00
1.54
0.00
0.77
8.47

33.88



Town

Ansonia
Beacon Falls
Branford
Cheshire
Derby

East Haven
Hamden
Meriden
Middlebury
Milford
Naugatuck
New Haven
North Branford
North Haven
Orange
Oxford
Seymour
Southbury
Wallingford
Waterbury
West Haven
Wolcott
Woodbridge

County Total:

Table 4.4.1-1

Est. Indust. Flow

Facility (mil. gal/day)
County New Haven

Ansonia 0.005
Beacon Falls 0.000
Branford 0.200
Cheshire 0.100
Derby 0.011
East Haven 0.000
Hamden 0.100
Meriden 0.750
Middlebury 0.200
Milford 1.000
Naugatuck 1.400
New Haven 5.000
North Branford 0.028
North Haven 0.200
Orange 0.000
Oxford 0.027
Seymour 0.000
Southbury - 0.000
Wallingford 0.280
Waterbury 1.575
West Haven 0.350
Wolcott 0.085
Woodbridge 0.000

11.311

Summary of Emissions from Publicly Owned Treatment Works

Annual VOC
Emissions
(tons/year)

0.10
0.00
4.02
2.01
0.22
0.00
2.01
15.06
4.02
20.08
28.11
100.38
0.56
4.02
0.00
0.54
0.00
0.00
5.62
31.62
7.03
1.71
0.00

227.07

Daily VOC
Emissions
(Ibs/day)

0.77
0.00
30.80
15.40
1.69
0.00
15.40
115.50
30.80
154.00
215.60
770.00
431
30.80
0.00
4.16
0.00
0.00
43.12
242.55
53.90
13.09
0.00

1,741.89



Town

Colchester
East Lyme
Griswold
Groton
Groton
Ledyard
Montville
New London
Norwich
Sprague
Stonington
Waterford

County Total:

Coventry
Ellington
Hebron
Mansfield
Somers
Stafford
Tolland
Vernon

County Total:

Table 4.4.1-1

Est. Indust. Flow

Facility (mil. gal/day)
County New London
Colchester 0.005
East Lyme 0.000
Jewett City 0.000
Groton (Town) 0.030
Groton (City) 0.000
Ledyard 0.000
Montville 1.450
New London 0.043
Norwich 0.119
Sprague 0.000
Stonington 0.100
Waterford 0.293
2.040
County Tolland
Coventry 0.005
Ellington 0.045
Hebron 0.000
Mansfield 0.000
Somers 0.010
Stafford 0.450
Tolland 0.000
Vernon 0.653
1.163

Summary of Emissions from Publicly Owned Treatment Works

Annual VOC
Emissions
(tons/year)

0.09
0.00
0.00
0.60
0.00
0.00
29.11
0.87
2.39
0.00
2.01
5.88

40.95

0.10
0.90
0.00
0.00
0.20
9.03
0.00
13.10

23.34

Daily VOC
Emissions
(Ibs/day)

0.72
0.00
0.00
4.62
0.00
0.00
223.30
6.67
18.34
0.00
15.40
45.12

314.18

0.77
6.93
0.00
0.00
1.54
69.30
0.00
100.49

179.03



Table 4.4.1-1
Summary of Emissions from Publicly Owned Treatment Works

Annual VOC Daily VOC

Est. Indust. Flow Emissions Emissions
Town Facility (mil. gal/day) (tons/year) (Ibs/day)

County Windham
Brooklyn Brooklyn 0.000 0.00 0.00
Killingly Killingly 1.000 20.08 154.00
Plainfield Plainfield 0.005 0.10 0.77
Putnam Putnam 0.062 1.24 9.55
Sterling Sterling 0.000 0.00 0.00
Thompson Thompson 0.000 0.00 0.00
Windham Windham

Woodstock Woodstock 0.005 0.10 0.78
County Total: 1.072 21.52 165.10
State Total: 43.598 875.23 6,714.07



4.4.2 Package Plants (Wastewater Treatment)

According to the Connecticut DEP, Bureau of Water Management, the package plants in Connecticut
receive only sanitary wastes. All of the industrial wastewater is treated by facilities other than package
plants. For this reason, the VOC emissions from package plants in Connecticut are considered negligible.

4.4.3 Industrial Wastewater Treatment and Hazardous Waste Treatment Storage and Disposal
Facilities (TSDF)

Table 4.4.3-1 presents industrial wastewater treatment facility VOC emissions by county.

This category includes open and closed private landfills, waste piles, land treatment facilities, surface
impoundments, and open tanks. Surface impoundments and open tanks include private wastewater
treatment facilities, drying beds, and aerated and non-aerated lagoons.

Neither EPA’s Surface Impoundment Model (SIMs) '° computer application nor the CHEMDAT?7 model
could be used to estimate VOC emissions for Resource Conservation and Recovery Act (RCRA) and
Superfund sites because the input parameters needed are either not available or not easily obtained.

There are 100 RCRA land disposal facilities (LDFs) in Connecticut. Land disposal facilities include surface
impoundments, waste piles, and landfills. Ofthe 98 land disposal facilities, 12 to 14 were landfills and the
rest were surface impoundments. As of 1998, there were 4 land disposal facilities (some landfills, surface
impoundments and one waste pile) which have not completed RCRA closure. None are receiving waste.
All land disposal facilities in Connecticut ceased operation by mid 1986, except for one facility, which
stopped receiving waste, and was closed with waste in place in 1993. The primary waste handled by LDFs
in Connecticut was metal hydroxide sludge produced by metal refinishing operations. Only 2 or 3 LDFs did
not have metal hydroxide as their primary waste. Metal hydroxide sludge contains only trace amounts of
volatile organic compounds.

To close any RCRA land disposal facility, if liquid waste is present, it is removed and brought to an
industrial hazardous waste treatment facility. The contaminated soil is either excavated, stabilized, or left in
place. If the waste or contaminated soil is left in place, then the LDF is capped with an impermeable
membrane. If an LDF is closed but not all of the waste, contaminated soil, or groundwater is removed then
that facility is categorized as a closed RCRA landfill.

A few LDFs were clean-closed. A facility is considered "clean-closed" when the contaminants have been
removed from soils and groundwater to levels which pose no risk to human health and the environment, and
the excavation has been back filled with documented clean fill.

There are no fuel blenders in Connecticut. All fuel blenders discontinued operation when federal permit

requirements became more stringent. There are 3 or 4 RCRA hazardous waste treatment facilities in
Connecticut. Emissions from land treatment facilities were also assumed negligible because none exist in
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Connecticut.

There are roughly 452 Superfund sites in Connecticut. Of these sites, approximately 322 contain either
solvent, pesticide or paint waste. These 322 sites are thought to be the most likely to contain VOCs. The
most commonly found materials at these Superfund sites are chlorinated degreasing agents and cleaning
agents such as trichloroethylene, 111 trichloroethane, and tetrachloroethylene.

There were 200 ground water remediation sites active in 2002. Most projects last for an extended period of
time. Once a remediation begins, it is an automated process that usually occurs 7 days a week, 24 hours a
day, 52 weeks a year. The Bureau of Water Management estimates that: the average site processes 20,000
gallons per day; 75 percent of the sites use carbon bed absorbers; and the average influent VOC
concentration is 5 parts per million (PPM) by weight. It is estimated that the average VOC control
efficiency for carbon bed absorbers is 90 %. The typical contaminant removed is trichloroethylene, and
petroleum constituents (benzene, toluene, etc). To be consistent with 1990, 1993, 1996 and 1999
inventories, the VOC emissions from ground water remediation was not estimated for 2002.

There were no groundwater remediation projects in the point source section of the inventory.

In order to estimate emissions from industrial wastewater treatment facilities the Bureau of Water
Management had provided in the past for the desired year: the facility name, the town in which it is located,
the industry discharging to the facility, and the effluent volumetric flow rate. This information was provided
for all the industrial wastewater treatment facilities in Connecticut. According to the Connecticut Bureau of
Water Management, 1996 data are the most recent data that they can provide, and the 1996 and 2002
activity should be assumed to be the same. So the 2002 VOC emissions from this category were assumed to
be the same as 1996 estimates.

Table 4.4.3-1
Summary Of The Emissions From Industrial Wastewater Treatment Plants
Annual VOC Daily VOC
Emissions Emissions
County (tons/year) (Ibs./day)
Fairfield 66.16 508.92
Hartford 41.50 319.23
Litchfield 7.34 56.43
Middlesex 8.02 61.69
New Haven 74.51 573.13
New London 12.02 92.49
Tolland 4.55 35.02
Windham 3.11 23.95
State 217.21 1,670.85



4.4.4 Municipal Solid Waste Landfills

The AP-42 Section 2.4 guidance for estimating VOC emissions from municipal solid waste (MSW)
landfills, released November, 1998 was used to estimate the emissions for this category.

Methane (CH4) and carbon dioxide (CO,) are the primary constituents of landfill gas and are produced by
anaerobic decompositions of refuse in solid waste landfills. Landfill gas also contains a very small amount
of non-methane organic compounds (NMOC). This NMOC fraction contains photochemically reactive and
non-reactive VOC.

The Connecticut DEP created an inventory of VOC emissions from MSW landfills as an initial step in the
implementation of the emission guidelines and new source performance standards for MSW landfills*®
(MSW landfills compliance study). This inventory contains the following information for each landfill in
Connecticut: an estimate of the waste in place; the year the landfill opened; the year it was closed if it is no
longer accepting waste; whether the landfill accepted industrial hazardous waste; and the amount of NMOC
emitted in 1999. The NMOC emission estimates in the MSW landfills compliance study used the regulatory
default value for total NMOC of 4,000 ppmv, expressed as hexane. This regulatory default value was
developed for regulatory compliance purposes and should not be used to estimate actual emissions.

The intent of the 2002 Periodic Inventory is to estimate actual emissions. AP-42 lists default NMOC
concentrations for the purpose of estimating actual emissions depending on the type of waste the landfill
accepted. According to AP-42, if no site specific data are available and the landfill is known to have co-
disposed of MSW and non-resident waste, a default (NMOC) value of 2,420 ppmv as hexane, should be
used to estimate actual emissions. If the landfill is known to contain only MSW or have very little organic
commercial/industrial wastes, then the total NMOC value of 595 ppmv as hexane should be used. In
addition, for co-disposal landfills, AP-42 estimates that 85% of the NMOC is made up of photochemically
reactive VOC. For non-codisposal landfills only 39% of the NMOC contains photochemically reactive
VOC. In the MSW landfills compliance study, facilities which reported receiving industrial hazardous
waste were considered co-disposal landfills. All other facilities were considered non-codisposal. The same
designation will be used for this inventory. If a facility reported receiving industrial hazardous waste then a
default VOC value of 2,060 ppmv as hexane was used. For all other landfills a VOC value of 235 ppmv as
hexane was used.

The amount of waste in place at each landfill was obtained from the MSW landfills compliance study26.
There were five landfills that reported the amount of ash in place (Hartford, New Haven, Groton, Bristol,
and Shelton). In the MSW landfills compliance study*® the amount of waste in place at these five landfills
included the ash. Since ash is a nondegradable refuse, the amount of ash was subtracted from the amount of
waste in place for these five landfills. The Montville SCRRA Ash landfill contains only ash, therefore, the
amount of waste in place was set to zero.

There are no landfills in Connecticut accepting municipal solid waste (MSW). There are 5 landfills that are
actively accepting bulky waste and/or special waste. Bulky waste includes land clearing, construction and
demolition waste. Special waste contains such things as contaminated soils. According to the Bureau of
Waste Management the amount of special waste disposed of at these landfills is relatively small. It was
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assumed for the purpose of running the LAEM model that these 5 landfills were closed when they stopped
accepting MSW. The East Hartford, Westbrook and Hartford landfills stopped accepting MSW in 1987.
The Manchester and Windsor-Bloomfield landfills stopped accepting MSW in 1999.

To determine the average annual refuse acceptance rate (R) the waste in place (no ash) was divided by the
number of years the landfill accepted waste.

It was assumed that landfills emit NMOC 365 days uniformly throughout the year.

Equations 1, 3, and 4 in section 2.4 of AP-42 were combined resulting in the following equation, which was
used to estimate the daily NMOC emissions from landfills in Connecticut:

E, .. =7.062x10"x L xR xVOC x (e —e™ ) x2,000/365

unctrl

Where:

Eunctrl = uncontrolled mass emissions of VOC as hexane, lbs/day
7.062 x10°= conversion factor, assuming 55% of landfill gas is CHs and 45% is CO,, N», and
other constituents, and expresses VOC as hexane

L = methane generation potential, m* CHy/Mg refuse (EPA default = 100 m*/Mg)
R = average annual refuse acceptance rate during active life Mg/yr

VOC = concentration of VOC in landfill gas, parts per million by volume (ppmv)

e = base log, unitless

k = methane generation rate constant, yr'' (EPA default = 0.04/yr)

C = time since landfill closure, yrs (¢ = 0 for active landfills)

t = time since the initial refuse placement, yrs

2,000 = conversion factor 2,000 pounds per ton

365 = 365 days per year of operation

A sample calculation of the daily pounds of uncontrolled VOC emissions from the Hartford Landfill is:

E, . =7.062x107 x100 X 106,566 X 2,060 x (*** — 04Xy x 2000 / 365

unctrl

Eunetrt = 336.63 pounds VOC per day

The emissions generated by the AP-42 equation listed above do not take into account the VOC emissions
removed by control equipment. The following Connecticut landfills had VOC control equipment in
operation in 2002: Hartford, Ellington, Shelton, Yaworski, Danbury and New Milford, see Table 4.4.4-1.
The VOC’s removed by controls were subtracted from the uncontrolled VOC emission estimates for these
landfills.

The VOC after control emissions for the Danbury, New Milford and Shelton landfills are already accounted



for in the point source section of this inventory, therefore, they will not be included in the area source
inventory. The daily amount of VOC’s removed by controls for these two landfills were estimated using the
following equation:

VOCentrl
Erem = ———
1-EFF
Where:
Erem = daily VOC emissions removed by control equipment, expressed in pounds per day
EFF =VOC control efficiency

VOCentrl =daily VOC emissions exiting control equipment, expressed in pounds per day

A sample calculation for the pounds of VOC removed by the control equipment at the Shelton Landfill is:

Erem =

1-0.98
Erem = 800.00 Ibs VOC removed per day

The after control emissions for the Hartford, Ellington and Yaworski landfills were not included in the point
source section of this inventory, because their premise emissions were too small. However, detailed
information was still available to estimate the amount of VOC emissions removed by control equipment at
these landfills. Since, the after control emissions were not included in the point source section of this
inventory, the total emissions removed by controls were estimated using the following equation:

_ VOCentrl
1-EFF

Erem —-VOCcntrl

A sample calculation for the pounds of VOC removed by the control equipment at the Hartford Landfill is:

0.70
1-0.98

Erem = -0.70

Erem = 34.30 Ibs VOC removed per day

Table 4.4.4-2 contains the VOC annual and typical ozone season day emissions from municipal solid waste
landfills. The emissions from municipal solid waste landfills occur seven days a week uniformly throughout
the year. The equation used to calculate daily VOC emissions for this category is as follows:

E=E — Erem

unctr|

Where:



E = daily landfill VOC emissions expressed in pounds per day

Euncirl = daily uncontrolled VOC emissions expressed in
pounds per day
Erem = daily VOC emissions removed by control equipment, expressed in pounds per day

A sample calculation for the Hartford landfill is:

E =336.63 —34.30

E =302.33 lbs. of VOC per day
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Table 4.4.4-1
Summary Of Landfills That Used Control Equipment In 2002

Annual VOC Daily VOC Annual Emissions  Daily Emissions  Controlled Emis.
Control After Cntrls After Cntrls Removed By Cntrls Removed By Cntrls  In Pt Source
Landfill Efficiency (Tons/Year) (Lbs/Day) (Tons/Year) (Lbs/Day) Section of SIP
Danbury Landfill 98.0% 0.100 0.000 5.000 0.000 Yes
Ellington CRRA Landfill  99.0% 0.400 2.300 39.600 227.700 No
Hartford CRRA Landfill 98.0% 0.100 0.700 4.900 34.300 No
New Milford Landfill 98.0% 2.200 8.520 110.000 426.000 Yes
Shelton CRRA Landfill 98.0% 3.000 16.000 150.000 800.000 Yes
Yaworski Regional Landfill 98.0% 0.100 0.000 4.900 0.000 No
5.900 27.520 314.400 1,488.000
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Table 4.4.4-2

Summary of VOC Emissions From Municipal Solid Waste Landfills

Avg. Ann.

Refuse Annual Daily Emissions Annual Daily
Accept. Rate Removed By Removed By Emissions Emissions
Landfill Co-Disposal Years Of Operation  (MG/Y) Controls Controls (Tons/Year) (Lbs/Day)

County Fairfield
Danbury Landfill Yes 1900 - 12/31/96 30,844 5.000 0.000 29.544 189.280
Fairfield Landfill No 1950s - 1988 23,904 0.000 0.000 1.771 9.702
New Canaan Landfill No 1930s - 1994 2,722 0.000 0.000 0.303 1.658
New Fairfield Disposal No early 1940s - 12/30/91 961 0.000 0.000 0.089 0.489
Newtown Landfill No 1971 - 10/93 12,371 0.000 0.000 0.838 4.594
North Canaan Landfill No 1906(?) - 1994(?) 619 0.000 0.000 0.072 0.396
Redding Landfill No 1962 - 6/94 6,115 0.000 0.000 0.532 2.916
Ridgefield Landfill No 1929(?) - 1980 747 0.000 0.000 0.045 0.245
Seaside Park Landfill Yes 1938 -1993(?) 11,292 0.000 0.000 10.193 55.850
Shelton CRRA Landfill Yes  early 1960s - 1987 45,359 150.000 800.000 0.000 0.000
Stratford Landfill No 1946 - 1983(7) 13,571 0.000 0.000 0.814 4.458
County Total 148,504 155.000 800.000 44.200 269.589
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Table 4.4.4-2
Summary of VOC Emissions From Municipal Solid Waste Landfills

Avg. Ann.
Refuse Annual Daily Emissions Annual Daily
Accept. Rate Removed By Removed By Emissions Emissions
Landfill Co-Disposal Years Of Operation  (MG/Y) Controls Controls (Tons/Year) (Lbs/Day)

County Hartford

Avon Landfill No 1972 - 1994 24,989 0.000 0.000 1.763 9.658
Bristol Landfill Yes 1950 - 2/28/97 11,562 0.000 0.000 11.671 63.952
Burlington Landfill No 1966 - 1991(?) 13,166 0.000 0.000 0.890 4.875
East Granby Landfill No 8/69 - 6/94 980 0.000 0.000 0.075 0.409
East Hartford Landfill No 1983 - 1987 217,725 0.000 0.000 2.932 16.068
Enfield Landfill No 1967 - 1/94 47,232 0.000 0.000 3.760 20.600
Farmington Landfill No 1933(?) - 1988 12,371 0.000 0.000 1.043 5.715
Granby Landfill No 1953 - 1995(?) 2,521 0.000 0.000 0.257 1.410
Hartford CRRA Landfill Yes 1955 - 1987 106,566 4.900 34.300 56.535 302.331
Hartland Landfill No 1977- 1992 2,220 0.000 0.000 0.111 0.611
Manchester Sanitary LandfillNo 1952 - 1999 98,483 0.000 0.000 12.286 67.319
Marlborough Municipal ~ No 1960 - 1993 10,545 0.000 0.000 0.895 4.904
NORCAP Regional LandfillNo 3/75 - 7/96 112,318 0.000 0.000 8.334 45.665
Plainville Landfill No 1950 - 1994 9,897 0.000 0.000 0.988 5411
Simsbury Landfill No 1920 - 1995 4,265 0.000 0.000 0.508 2.786
Suffield Municipal Landfill No 1977 - 4/8/94 22,853 0.000 0.000 1.359 7.446
Windsor-Bloomfield Sanitary Yes 7/5/72 - 1999 109,257 0.000 0.000 93.111 510.200
County Total 806,949 4.900 34.300 196.518 1,069.360
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Table 4.4.4-2

Summary of VOC Emissions From Municipal Solid Waste Landfills

Avg. Ann.

Refuse Annual Daily Emissions Annual Daily
Accept. Rate Removed By Removed By Emissions Emissions
Landfill Co-Disposal Years Of Operation  (MG/Y) Controls Controls (Tons/Year) (Lbs/Day)

County Litchfield
Barkhamsted-New Hartford Yes  4/74 - 10/93 26,316 0.000 0.000 14.220 77.920
Bethlehem Landfill No 1941 - 1988 1,966 0.000 0.000 0.158 0.866
Canaan Landfill No 1952(?) - 1994(?) 1,554 0.000 0.000 0.152 0.835
Cornwall Municipal LandfillNo  1952(?) - 1995 3,235 0.000 0.000 0.333 1.825
Kent Landfill No 1946 - 10/93 1,218 0.000 0.000 0.120 0.655
Litchfield Landfill No 8/77 -3/94 (7) 28,093 0.000 0.000 1.671 9.154
Morris Landfill No 1967 - 1994(?) 3,547 0.000 0.000 0.282 1.547
New Milford Landfill Yes 1965 - 9/29/95 176,687 110.000 426.000 25.775 317.972
Norfolk Landfill No 1938 - 10/93 6,787 0.000 0.000 0.699 3.829
Plymouth Landfill No 1950(?) - 1974 19,993 0.000 0.000 0.668 3.661
Roxbury Landfill No 1960(?) - 1/1/91 1,522 0.000 0.000 0.116 0.633
Torrington Landfill Yes 1930 - 11/26/94 13,024 0.000 0.000 12.697 69.572
Washington Landfill No carly 1940s (?) - 10/94 942 0.000 0.000 0.100 0.551
County Total 284,884 110.000 426.000 56.991 489.021

County Middlesex
East Haddam Landfill No late 1930s(?) - 1978(?) 7,547 0.000 0.000 0.409 2.243
Essex Landfill & Recycling No 1950(?) - 1996(?) 2,172 0.000 0.000 0.238 1.307
Middlefield-Durham LandfillNo 1971 - 1989 13,955 0.000 0.000 0.707 3.873
Middletown Landfill No 1953 - 1997(?) 18,291 0.000 0.000 2.058 11.277
Portland Municipal LandfillNo 5/67 - 1994(?) 9,677 0.000 0.000 0.770 4.220
Westbrook Landfill No 1955 - 1987 7.175 0.000 0.000 0.472 2.586
County Total 58,816 4.655 25.505
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Table 4.4.4-2

Summary of VOC Emissions From Municipal Solid Waste Landfills

Avg. Ann.
Refuse Annual Daily Emissions Annual Daily
Accept. Rate Removed By Removed By Emissions Emissions
Landfill Co-Disposal Years Of Operation  (MG/Y) Controls Controls (Tons/Year) (Lbs/Day)

County New Haven

Branford Landfill No 1960 - 1995 34,743 0.000 0.000 3.284 17.992
Cheshire Landfill No 1970 - 1989 36,043 0.000 0.000 1.893 10.375
Derby Landfill No 1962 - 9/93 30,335 0.000 0.000 2.496 13.678
Front Street (Helm Street) No 1967(?) - 1989(?) 55,411 0.000 0.000 3.200 17.534
Hamden Landfill No early 1970s - 11/88(?) 11,042 0.000 0.000 0.537 2.944
Madison Bulky Waste Site No 12/68 - 1997 7,410 0.000 0.000 0.691 3.788
Meriden Landfill No 1937(7) - 1/89 29,937 0.000 0.000 2.585 14.165
New Haven Landfill No early 1940s -1998 41,579 0.000 0.000 3.364 18.434
North Branford Landfill  No 1958 - 1987(?) 12,503 0.000 0.000 0.782 4.284
North End Disposal Area No 1955 - 10/31/96 131,272 0.000 0.000 13.815 75.698
North Haven Landfill No 1964 - 1993 33,222 0.000 0.000 2.641 14.472
Oxford Landfill No 1976 - 7/30/88 14,470 0.000 0.000 0.523 2.866
Prospect Landfill No early 1960s(?) - 2/28/887,882 0.000 0.000 0.494 2.704
Seymour Landfill No 1968 - 1997(?) 19,376 0.000 0.000 1.808 9.905
Southbury Landfill No 1931 - 3/87 5,018 0.000 0.000 0.408 2.238
Spring Street Landfill No 1908 - 1989(?) 23,551 0.000 0.000 2.233 12.236
Wallingford CRRA LandfillNo early 1960s (?) - 1995 18,046 0.000 0.000 1.706 9.346
Woodbridge Landfill No 1968 - 4/9/94 3.813 0.000 0.000 0.297 1.628
County Total 515,654 42.757 234.287
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Table 4.4.4-2

Summary of VOC Emissions From Municipal Solid Waste Landfills

Avg. Ann.
Refuse Annual Daily Emissions Annual Daily
Accept. Rate Removed By Removed By Emissions Emissions
Landfill Co-Disposal Years Of Operation  (MG/Y) Controls Controls (Tons/Year) (Lbs/Day)

County New London

Adelman Landfill No 10/77 - 1994 13,376 0.000 0.000 0.795 4.359
Bronson Landfill No 1963 - 8/92 6,812 0.000 0.000 0.520 2.851
Colchester Landfill No 1960 - 10/94 3,682 0.000 0.000 0.330 1.808
East Lyme Landfill No 1948 - 1992(?) 4,699 0.000 0.000 0.433 2.372
Groton MSW Landfill No 1956 - 10/9/94 41,778 0.000 0.000 3.934 21.557
Lebanon Landfill No 1971(?) - 10/2/93 45,152 0.000 0.000 3.060 16.767
Ledyard Landfill No 1950s(?) - 1995 5,237 0.000 0.000 0.548 3.005
Lyme Landfill No 1950s(?) - 1994(?) 30,670 0.000 0.000 3.061 16.770
Montville Landfill No 1966 - 10/94(?) 4,182 0.000 0.000 0.340 1.861
Montville SCRRRA Ash No 1993 - present 0 0.000 0.000 0.000 0.000
North Stonington Landfill No 1955 - 1991 6,057 0.000 0.000 0.494 2.707
Norwich Landfill No 1974 - 1997 19,764 0.000 0.000 1.615 8.852
Norwich State Hospital As No early 1940s - 1985(?) 222 0.000 0.000 0.016 0.085
Preston Landfill No 1957 - 1994(?) 5,761 0.000 0.000 0.536 2.939
Salem Landfill No 1966 - 1995(?) 10,619 0.000 0.000 0.914 5.011
Sprague Landfill No 1955 - 1993(?) 7,469 0.000 0.000 0.676 3.703
Stonington Landfill No 10/68 - 1994 (?) 29,348 0.000 0.000 2.287 12.531
Waterford Refuse Disposal No 1968 - 1996(?) 11,208 0.000 0.000 0.986 5.402
County Total 246,036 20.546 112.579
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Table 4.4.4-2
Summary of VOC Emissions From Municipal Solid Waste Landfills

Avg. Ann.
Refuse Annual Daily Emissions Annual Daily
Accept. Rate Removed By Removed By Emissions Emissions
Landfill Co-Disposal Years Of Operation  (MG/Y) Controls Controls (Tons/Year) (Lbs/Day)
County Tolland

Andover Landfill No 1950 - 1994 5,573 0.000 0.000 0.556 3.047
Columbia Landfill No 1949 - 1994 435 0.000 0.000 0.044 0.240
Coventry Landfill No 1942 - 10/9/93 4,848 0.000 0.000 0.488 2.676
Ellington CRRA Landfill No 1976 - 6/29/93 69,902 39.600 227.700 0.000 0.000
Hebron Landfill No 1963 - 1995 19,579 0.000 0.000 1.773 9.716
Mansfield Bulky Waste No 1966 - 1994(?) 12,348 0.000 0.000 1.003 5.494
Somers Landfill No 1954 - 1994(?) 9,906 0.000 0.000 0.953 5.221
Stafford Landfill No early 1960s - 6/94 3,958 0.000 0.000 0.355 1.943
UConn Landfill No 1966 - 1996(?) 7,784 0.000 0.000 0.710 3.891
Willington Landfill No 1978 - 10/93(?7) 10,705 0.000 0.000 0.559 3.065
County Total 145,037 39.600 227.700 6.441 35.294

County Windham
Brooklyn Municipal LandfillNo 1967 - 1994 5,846 0.000 0.000 0.465 2.550
Donahue Landfill No 1964(?) - 1994(?) 3,992 0.000 0.000 0.336 1.842
Killingly Landfill No early 1970s(?) - 1995 19,595 0.000 0.000 1.554 8.514
Putnam Landfill No 1968 - 6/28/97 29,862 0.000 0.000 2.786 15.265
Thompson Landfill No 1956 - 1991 11,773 0.000 0.000 0.948 5.195
Windham Landfill No 1946(?) - 1996(?) 27,216 0.000 0.000 3.073 16.836
Woodstock Landfill No mid-1940s - 4/96 4,574 0.000 0.000 0.534 2.924
Yaworski Regional LandfillNo 1950 - 1994 26,347 4.900 0.000 0.000 16.625
County Total 129,205 4.900 0.000 9.696 69.752

State Total 2,335,085 314.400 1,488.000 381.804  2,305.387



4.4.5 Solid Waste Incineration

4.4.5.1 On-Site Incineration

Residential on-site incineration is prohibited in Connecticut.  All on-site incinerators for
commercial/institutional and industrial sources are in the point source inventory (Section 2.0).

4.4.5.2 Open Burning

The number of permits issued for each type of open burn category is listed on Table 4.4.5.2-1. Table
4.4.5.2-2 contains the VOC, NOx, and CO annual and daily emissions for open burning. The daily emissions
represent both the typical ozone season day and winter day emissions.

Open burning in Connecticut is allowed on a permit basis only. The types of open burning that take place in
Connecticut can be categorized as residential, refuse site, and fire department burns. According to state
regulations a municipality that allows residential open burning must have a state trained Open Burning
Official issuing the permits. It is assumed that the 5 towns that do not have an Open Burning Official have
an ordinance prohibiting residential open burning.

Some towns in Connecticut collect brush at their transfer station or landfill for disposal via open burning.
These types of burns are referred to as refuse site open burns, which are much larger than residential open
burns. Permits for refuse site open burns are issued by the DEP’s Bureau of Air Management. Fire
department burns include the burning of old houses or barns for fire training purposes. There were no fire
department burns in 2002.

Connecticut has an open burning regulation that allows the burning of brush 3 inches in diameter or less, for
residential and refuse site burns. The burning of leaves, grass clippings, and municipal waste is prohibited,
therefore, the emission factors from woody debris found in EIIP Table 16.4-2 was used for residential and
refuse site open burns.

Although municipalities are required to send in a copy of any residential burning permit they issue, permits
were received from only 33 of the 169 towns in Connecticut. There were 1,301 open burning permits issued
in 2002, in the 33 towns whose total population was 416,055. From this it was estimated that there were
3.127 residential open burns per 1,000 people. The number of residential open burns in each town that
permitted open burning, but did not submit information, was estimated by multiplying the town population
by 3.127 and dividing by a thousand. The number of refuse site open burns were not apportioned using
population data because their locations are known.

Since Connecticut's open burning permits do not provide the quantity of fuel burned (a necessary parameter

needed to calculate emissions) estimates of 500 pounds per residential burn, and 10,000 pounds per refuse
site burn were used. The amount of fuel burned in a residential burn and in a refuse burn was estimated
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based on the experience of the Bureau of Air Management Inspectors.
Open burning may take place seven days a week and is uniform throughout the year (no seasonal adjustment

factor is applied). Thus, the typical ozone season day and winter day emissions are identical. The emissions
of a pollutant resulting from open burning are calculated using the following equation:

= — (RES QI x EF2)+(REF x Q2 x EF2)

(7 x52)
Where:
E = daily inventory emissions from open burning expressed in pounds per day
RES = number of residential open burns in a county (Table 4.4.5.2-1)
REF = number of refuse site open burns in a county (Table 4.4.5.2-1)
Ql =0.25 tons (500 Ibs.) burned per fire
Q2 = 5.0 tons (10,000 Ibs.) burned per fire
EF2 = pollutant emission factor for municipal refuse burning and residential burns’
7 = 7 activity days per week, unit conversion
52 = 52 weeks per year, unit conversion

A sample CO calculation for Fairfield County is:

£ = (1749.02 X0.25 x185.4)+(2x 5.0 X 185.4)
(7x52)

E =227.80 lbs. CO per day



Table 4.4.5.2-1
Table Summary Of Input Parameters For Open Burning

Residential Fire Dept. Open Burns

County Population” Open Burns ___ Open Burns At Landfills
Fairfield 559,331 1,749.02 0 2
Hartford 742,774 2,322.65 0 11
Litchfield 186,515 583.23 0 10
Middlesex 159,679 499.31 0 9
New Haven 823,137 2,573.94 0 3
New London 262,689 821.43 0 9
Tolland 141,089 441.18 0 4
Windham 111,340 348.16 0 12
State Total: 2,986,554 9,338.93 0 60

* Population of towns that allow open burning
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Summary Of The Emissions From Open Burning

Table 4.4.5.2-2

Annual VOC Annual NOx Annual CO Daily VOC Daily NOx Daily CO

Emissions Emissions Emissions Emissions Emissions Emissions

County (Tons/Year) (Tons/Year) (Tons/Year) (Lbs/Day) (Lbs/Day) (Lbs/Day)
Fairfield 3.40 0.17 41.46 18.68 0.91 227.81
Hartford 4.83 0.24 58.93 26.54 1.29 323.77
Litchfield 1.49 0.07 18.15 8.18 0.40 99.73
Middlesex 1.29 0.06 15.74 7.09 0.35 86.50
New Haven 5.00 0.24 61.04 27.50 1.34 335.39
New London 1.90 0.09 23.21 10.45 0.51 127.52
Tolland 0.99 0.05 12.08 5.44 0.26 66.37
Windham 1.12 0.05 13.63 6.14 0.30 74.89
State Total: 20.02 0.97 244.24 110.02 5.36 1,341.98



4.5 SMALL STATIONARY SOURCE FUEL USE

Small stationary source fuel use is divided into three categories: residential, commercial/institutional, and
industrial. This source category includes small boilers, furnaces, heaters, and other heating units too small
to be considered point sources. The area source fuel use for each fuel type is determined by subtracting the
annual point source fuel use from the annual state total fuel use. The emissions are estimated by multiplying
the quantity of fuel consumed by the appropriate emission factor. The emission factors used in these
calculations are from AP-42. The total fuel consumed for each category and fuel type was calculated using
data obtained from the Energy Information Administration, which publishes the State Energy Data Reports.
Data for 2002 consumption of residual and distillate oil were available, however, 2002 data were not
available for natural gas, liquid propane gas, and coal use. Instead 2001 data were used for natural gas,
liquid propane gas and coal consumption and assumed to be representative of 2002 consumption.

4.5.1 Residential Fuel Use

For residential fuel use, the fuel was apportioned to the counties relative to the number of housing units in a
county. The number of housing units in each county were obtained from the U.S. Census Bureau and are
listed on Table 4.5.1-1. Housing data were not available for 2002 since it was not a census year. It was
assumed that the number of housing units in 2000 is representative of housing in 2002. According to the
Energy Information Administration: 533,624 thousand gallons of distillate oil (including kerosene) were
used in 2002; and 40,599 million cubic feet of natural gas, 58,262 thousand gallons of liquid propane gas,
and 440 tons of anthracite coal were used in 2001.

Coal is used for space heating. Emissions resulting from burning coal occur only in the winter. Oil, natural
gas, and liquid propane gas are used for space heating and the heating of water. Natural gas and liquid
propane gas may also be used for appliances such as, ovens and clothes dryers. Therefore, emissions
resulting from burning these fuels occur all year. Summertime emissions result from such things as heating
water, cooking and clothes drying. To estimate summertime fuel use the DEP relied on the Energy
Information Administration (EIA) data, which lists the amount of each fuel type consumed by end use and
census region’. The end uses were broken out into 4 different categories; all uses, space heating, water
heating, and appliances. There were 4 different census regions; Northeast, Midwest, South and West.
Consumption data for Northeast Region was used and assumed to be representative of Connecticut
households’ relative fuel consumption between space heating, and water heating and appliances. These data
were found in Tables 1, 2 and 3 of their website at
http://www.eia.doe.gov/emeu/recs/byfuels/2001/byfuels 2001.html. According to the EIA data, 4,158
million gallons of oil were consumed for all residential uses in the Northeast, of which 888.8 million gallons
were used for water heating. Therefore it is estimated that 21% of household oil used was for water heating.
A similar calculation was done for liquid propane gas and natural gas. It was determined that 50% and 29%
of liquid propane gas and natural gas, respectively were used for the heating of water and the running of
appliances. It was assumed that the residential combustion of oil, natural gas and liquid propane gas takes
place seven days a week throughout the year. There are no residential sources in the Point Source
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Inventory.

Summertime emissions resulting from burning coal are set equal to zero. The emissions resulting from
burning oil, natural gas, and liquid propane gas on a typical ozone summer day are calculated using the
following equation:

E_EF xQ x ADJ xH
365 x HT

Where:

E = daily county emissions for fuel type expressed in pounds per day (Table 4.5.1-2)

EF = emission factor for the pollutant and fuel type

Q = State total annual residential fuel used expressed in units compatible with the
emission factor

ADJ =21%, 29% and 50% of oil, natural gas and liquid propane gas were used for heating
water and/or appliances, respectively. No coal was used for heating water and/or
appliances

H = housing units for fuel type in a county(Table 4.5.1-1)

HT = State total housing units for fuel type (Table 4.5.1-1)

365 = 365 days per year, unit conversion factor

A sample CO calculation for oil use on a typical summer day in Hartford County is:

E= 5.0x533,624 x0.21 x 146,905
365 x682,434

E =330.45 lbs. CO per day

To determine the CO emissions resulting from burning a fuel other than wood on a typical winter day, the
typical daily CO emissions resulting from heating water (the same as typical ozone summer day CO
emissions as calculated above) are added to the typical winter daily CO emissions resulting from space
heating.

According to the Local Climatological Data of NOAA'®, the heating degree-days (HDG) measured at
Bradley Airport in 2002 was 5,677. For the 90-day winter period (January, February and December) there
were 2,879 -degree days at Bradley Airport in 2002'°, or 50.7 percent of the yearly total. Therefore, it is
assumed that 50.7 percent of the fuel used for space heating is consumed in January, February, and
December. As stated above, all coal use is for space heating. Twenty one percent, 29% and 50% of oil,
natural gas, and liquid propane gas, respectively, were used for hot water and/or appliances. Therefore, the
remaining 79%, 71% and 50% of oil, natural gas, and liquid propane gas, respectively were used for space
heating.



The CO emissions resulting from burning a fuel other than wood on a typical winter day are calculated using
the following equation:

E= EF xQx ADJ xH + EF xQ x(1- ADJ)x H x0.507

365 X HT 90 x HT
Where:

E = daily county emissions for fuel type expressed in pounds per day

EF = emission factor for the pollutant and fuel type’

Q = State total annual residential fuel used expressed in units compatible with the
emission factor’

ADJ = 21%, 29% and 50% of oil, natural gas and liquid propane gas were used for heating
water and/or appliances, respectively. No coal was used for heating water and/or
appliances

H = housing units for fuel type in a county (Table 4.5.1-1)

0.507 =50.7% of fuel used for space heating in January, February, and December

365 = 365 days per year, unit conversion factor

90 =90 days in January, February, and December, unit conversion factor

HT = State total housing units for fuel type (sum from Table 4.5.1-1)

A sample CO calculation for oil use on a typical winter day in Hartford County is:

_5.0x533,624 x0.21 x146,905 + 5.0x533,624 x(1-0.21) x146,905 x 0.507
365 x 682,434 90 x 682,434

E =2886.5 lbs. CO per day



Table 4.5.1-1
Summary of Household Residential Fuel Use

No. of No. of Gas No. of Oil No. of LPG No. of Coal

County Household Household Household  Household  Household
Fairfield 339,466 104,967 162,898 6,737 164
Hartford 353,022 135,763 146,905 7,522 384
Litchfield 79,267 8,892 46,349 1,902 136
Middlesex 67,285 6,074 40,271 1,942 56
New Haven 340,732 103,904 157,016 6,450 253
New London 110,674 10,411 65,677 3,335 231
Tolland 51,570 3,753 34,897 1,545 118
Windham 43.959 3,786 28.421 1,659 77
State Total 1,385,975 377,550 682,434 31,092 1,419
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Table 4.5.1-2

Summary of Emissions from Residential Fuel Use of Natural Gas

Gas Daily Daily Daily Winter Annual Annual Annual
No. of (mil cu. CO VOC NOx CO CO VOC NOx

County Households ft/year) (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day)  (tons/year) (tons/year)  (tons/year)
Fairfield 104,967 11,287.4 358.72 98.65 843.00 2,164.56 225.75 62.08 530.51
Hartford 135,763 14,599.0 463.97 127.59 1,090.32 2,799.61 291.98 80.29 686.15
Litchfield 8,892 956.2 30.39 8.36 71.41 183.36 19.12 5.26 44.94
Middlesex 6,074 653.2 20.76 5.71 48.78 125.25 13.06 3.59 30.70
New Haven 103,904 11,173.1 355.09 97.65 834.46 2,142.63 223.46 61.45 525.14
New London 10,411 1,119.5 35.58 9.78 83.61 214.69 22.39 6.16 52.62
Tolland 3,753 403.6 12.83 3.53 30.14 77.39 8.07 2.22 18.97
Windham 3.786 407.1 12.94 3.56 30.41 78.07 8.14 2.24 19.13
State Total 377,550 40,599.0  1,290.27 354.82 3,032.13 7,785.57 811.98 223.29 1,908.15
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Table 4.5.1-3

Summary of Emissions from Residential Fuel Use of #2 Fuel Qil

#2 Oil Daily Daily Daily Winter Annual Annual Annual
No. of (1,000 CO VOC NOx CO CO VOC NOx

County Households gal/year) (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day)  (tons/year) (tons/year)  (tons/year)
Fairfield 162,898 127,376.8 366.43 52.25 1,319.14 3,200.77 318.44 4541 1,146.39
Hartford 146,905 114,871.2 330.45 47.12 1,189.63 2,886.53 287.18 40.95 1,033.84
Litchfield 46,349 36,242.2 104.26 14.87 375.33 910.71 90.61 12.92 326.18
Middlesex 40,271 31,489.6 90.59 12.92 326.11 791.28 78.72 11.23 283.41
New Haven 157,016 122,777.4 353.20 50.37 1,271.50 3,085.20 306.94 43.77 1,105.00
New London 65,677 51,355.6 147.74 21.07 531.85 1,290.48 128.39 18.31 462.20
Tolland 34,897 27,287.4 78.50 11.19 282.59 685.69 68.22 9.73 245.59
Windham 28,421 22,223.6 63.93 9.12 230.15 558.44 55.56 7.92 200.01
State Total 682,434 533,624.0 1,535.08 218.90 5526.30 13,409.11 1,334.06 190.24 4,802.62
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Table 4.5.1-4
Summary of Emissions from Residential Fuel Use of Liquid Propane Gas

LPG Daily Daily Daily Winter Annual Annual Annual
No. of (1,000 CO VOC NOx CO CO VOC NOx

County Households gal/year) (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day)  (tons/year) (tons/year) (tons/year)
Fairfield 6,737 12,624.2 32.86 9.34 242.11 100.42 11.99 3.41 88.37
Hartford 7,522 14,095.2 36.69 10.43 270.32 112.12 13.39 3.81 98.67
Litchfield 1,902 3,564.1 9.28 2.64 68.35 28.35 3.39 0.96 24.95
Middlesex 1,942 3,639.0 9.47 2.69 69.79 28.95 3.46 0.98 25.47
New Haven 6,450 12,086.4 31.46 8.94 231.79 96.14 11.48 3.26 84.60
New London 3,335 6,249.3 16.27 4.62 119.85 49.71 5.94 1.69 43.75
Tolland 1,545 2,895.1 7.54 2.14 55.52 23.03 2.75 0.78 20.27
Windham 1.659 3.108.7 8.09 2.30 59.62 24.73 2.95 0.84 21.76
State Total 31,092 58,262.0 151.64 43.10 1,117.35 463.44 55.35 15.73 407.83
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Table 4.5.1-5
Summary of Emissions from Residential Fuel Use of Coal

Winter Annual Annual Annual

No. of Coal Cco CcO VOC NOXx
County Households (tons/year) (Ibs/day) (tons/year) (tons/year) (tons/year)
Fairfield 164 50.9 0.17 0.02 0.00 0.46
Hartford 384 119.1 0.40 0.04 0.00 1.07
Litchfield 136 42.2 0.14 0.01 0.00 0.38
Middlesex 56 17.4 0.06 0.01 0.00 0.16
New Haven 253 78.4 0.27 0.02 0.00 0.71
New London 231 71.6 0.24 0.02 0.00 0.64
Tolland 118 36.6 0.12 0.01 0.00 0.33
Windham 77 23.9 0.08 0.01 0.00 0.21
State Total 1,419 440.0 1.49 0.13 0.02 3.96



4.5.2 Commercial/lnstitutional Fuel Use

For commercial/institutional fuel use, statewide annual fuel was apportioned to the counties relative to the
number of non-manufacturing employees in a county. The number of non-manufacturing employees by
county in 2002 was obtained from the Connecticut Labor Department, Employment Security Division'?and
is listed in Table 4.5.2-1. Similar to residential fuel use the statewide annual fuel use data for
commercial/institutional operations were obtained from the Energy Information Administration. According
to the Energy Administration: 14,164 thousand gallons of residual oil; and 122,273 thousand gallons of
distillate oil (including kerosene) were used in 2002; and 44,404 million cubic feet of natural gas, 10,282
thousand gallons of liquid propane gas, and 3,558 tons of anthracite coal were consumed in 2001.

A computer search of the 2002 Point Source Inventory was used to determine the total statewide
commercial/institutional fuel use that was accounted for in the Point Source Inventory. The fuel use by
commercial/institutional sources already accounted for in the Point Source Inventory was subtracted from
the total commercial/institutional fuel use to avoid being double counted. The fuel used by
commercial/institutional sources from the Point Source Inventory is as follows: residual oil, 3,970 thousand
gallons; distillate oil, 3,286 thousand gallons; natural gas, 4,680 million cubic feet; liquid propane, 6
thousand gallons; and anthracite coal, zero.

In this category, coal would only be used for space heating, a wintertime activity. As in the residential fuel
use category, the emissions resulting from burning oil, natural gas, and liquid propane gas occur all year.
Data are not available to calculate the amount of annual fuel used for purposes other than space heating as it
was in the residential fuel use category. Therefore, the seasonal adjustment factors listed on Table 5.8-1 in
the EPA Procedures document were used. The seasonal adjustment factor for the summer ozone season is
0.6 and the seasonal adjustment factor for the winter CO season is 1.4. Activities requiring the use of these
fuels can take place seven days a week.

The annual fuel used in a county is calculated for each type of fuel using the following equation:

NME
NMET

Q=(QT - PT)x



Where:

Q = annual county fuel use expressed in the same units as QT

QT = state total annual commercial/institutional fuel used

PT = state annual commercial/institutional fuel use from Point Source
Inventory in same units as QT

NME = number of non-manufacturing employees in a county'*

NMET = number of non-manufacturing employees in the state '*

A sample calculation for distillate oil use in Hartford County is:

428,942

=(122,273 - 3,286 ) X ————
Q=( ) 1,392,495

Q=36,652.6 x 1,000 gallons

Summertime emissions resulting from burning coal were set equal to zero. Emissions resulting from
burning oil, natural gas, and liquid propane gas on a typical ozone summer day and a typical CO winter day
are calculated using the following equation:

= EF xQx ADJ

365
Where:
E = daily county emissions for fuel type expressed in pounds per day
EF = emission factor for the pollutant and fuel type’
Q = annual county fuel used expressed in units compatible with EF
ADJ = seasonal adjustment factor which 0.6 for ozone season and 1.4 for CO season
365 =365 days per year, unit conversion factor

A sample CO calculation for a typical ozone summer day for distillate oil use in Hartford County is:

_5.0x36,652.6 x0.60
365

E

E =301.25 Ibs. CO per day



A sample CO calculation for a typical winter day for distillate oil use in Hartford County is:

5.0x36,652.62x1.4
365

E

E =702.93 lbs. CO per day

4.5.3 Industrial Fuel Use

For industrial fuel use, statewide annual fuel was apportioned to the counties relative to the number of
manufacturing employees in a county. The number of manufacturing employees in 2002 by county were
obtained from the Connecticut Labor Department, Employment Security Division'? and is listed on Table
4.5.3-1. Similar to residential and commercial fuel use the statewide annual fuel use data were obtained
from the Energy Information Administration. According to the Energy Administration: 14,743 thousand
gallons of residual oil; and 15,384 thousand gallons of distillate oil (including kerosene) were used in 2002;
and 26,019 million cubic feet of natural gas, 29,285 thousand gallons of liquid propane gas, and 0 tons of
anthracite coal consumed in 2001.

A computer search of the 2002 Point Source Inventory was used to determine the total statewide industrial
fuel use that was accounted for in the Point Source Inventory. The fuel use by industrial sources already
accounted for in the Point Source Inventory must be subtracted from the total industrial fuel use. The total
fuel use by industrial sources from the Point Source Inventory is as follows: residual oil, 20,663 thousand
gallons; distillate oil, 4,116 gallons; natural gas, 17,022 million cubic feet; liquid propane gas, 303 thousand
gallons; anthracite coal, 0 tons. Since the Point Source inventory accounts for more total residual oil use
than listed in the Energy Information Administration’s report, the emissions from residual oil were set equal
to zero.

The industrial sector uses fuel primarily to provide process heat. Space heating requirements consume a
quantity of fuel that is not significant. Therefore, the fuel use by industrial sources is uniform throughout
the year. Activities requiring the use of these fuels can take place six days a week.

ME

Q=(QT - PT)XMET

The annual fuel used in a county is calculated for each type of fuel using the following equation:

Where:
Q = annual county fuel use expressed in the same units as QT
QT = state total annual industrial fuel used
PT = state annual industrial fuel use from Point Source inventory in same units as QT
ME = number of manufacturing employees in a county from Table 4.5.3-1
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MET = number of manufacturing employees in the state sum from Table 4.5.3-1
A sample calculation for distillate oil use in Hartford County is:

68,574
239,395

Q=(15384 — 4,116)x

Q=3,227.7x 1,000 gallons

The emissions resulting from fuel use by industrial sources on a typical ozone summer day and a typical CO
winter day are calculated using the following equation:

E= EF xQ
6 x52
Where:

E = daily county emissions for fuel type expressed in pounds per day
EF = emission factor for the pollutant and fuel type
Q = annual county fuel used expressed in units compatible with EF
6 = 6 activity days per week, unit conversion factor
52 = 52 weeks per year, unit conversion factor

A sample CO calculation for distillate oil use in Hartford County is:

£ 5:0x3227.7
6 X 52

E =51.73 1bs. CO per day
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Table 4.5.2-1
Emissions Summary from Commercial Heating Using Natural Gas

Non-Mfg.

Employees  Area Gas Daily CO Daily VOC Daily NOx Winter CO Annual CO Annual VOC Annual NOx
County by County  (mil ft¥/yr) (Ibs/day)  (Ibs/day)  (lbs/day) (Ibs/day)  (tons/year)  (tons/year) (tons/year)
Fairfield 361,454 10,311.3 355.95 96.61 1,695.00 830.55 108.27 29.39 515.56
Hartford 428,942 12,236.5 422.41 114.65 2,011.48 985.62 128.48 34.87 611.83
Litchfield 51,495 1,469.0 50.71 13.76 241.48 118.33 15.42 4.19 73.45
Middlesex 56,591 1,614.4 55.73 15.13 265.38 130.03 16.95 4.60 80.72
New Haven 317,907 9,069.0 313.07 84.98  1,490.79 730.49 95.22 25.85 453.45
New London 110,441 3,150.6 108.76 29.52 517.90 253.77 33.08 8.98 157.53
Tolland 34,736 990.9 34.21 9.28 162.89 79.82 10.40 2.82 49.55
Windham 30.929 882.3 30.46 8.27 145.04 71.07 9.26 2.51 44.12
State Total 1,392,495 39,724.0 1,371.29 37221  6,529.95  3,199.68 417.10 113.21 1,986.20
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Table 4.5.2-2
Emissions Summary from Commercial Heating Using Residual (#6) Oil

Non-Mfg.
Employees Area#6 Oil Daily CO Daily VOC Daily NOx Winter CO Annual CO Annual VOC Annual NOx
County by County (1000 gal) (Ibs/day)  (Ibs/day) (Ibs/day) (Ibs/day)  (tons/year) (tons/year) (tons/year)
Fairfield 361,454 2,646.1 21.75 4.92 239.23 50.75 6.62 1.50 72.77
Hartford 428,942 3,140.1 25.81 5.83 283.90 60.22 7.85 1.77 86.35
Litchfield 51,495 377.0 3.10 0.70 34.08 7.23 0.94 0.21 10.37
Middlesex 56,591 414.3 3.41 0.77 37.46 7.95 1.04 0.23 11.39
New Haven 317,907 2,327.3 19.13 4.32 210.41 44.63 5.82 1.31 64.00
New London 110,441 808.5 6.65 1.50 73.10 15.51 2.02 0.46 22.23
Tolland 34,736 254.3 2.09 0.47 22.99 4.88 0.64 0.14 6.99
Windham 30.929 226.4 1.86 0.42 20.47 4.34 0.57 0.13 6.23
State Total 1,392,495 10,194.0 83.79 18.94 921.65 195.50 25.49 5.76 280.34
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Table 4.5.2-3
Emissions Summary from Commercial Heating Using Liquid Propane Gas

Non-Mfg.
Employees AreaLPG  Daily CO Daily VOC Daily NOx Winter CO Annual CO Annual VOC Annual NOx
County by County (1000 gal) (Ibs/day)  (Ibs/day) (Ibs/day) (Ibs/day)  (tons/year) (tons/year) (tons/year)
Fairfield 361,454 2,667.4 8.33 2.37 61.39 19.44 2.53 0.72 18.67
Hartford 428,942 3,165.4 9.89 2.81 72.85 23.07 3.01 0.85 22.16
Litchfield 51,495 380.0 1.19 0.34 8.75 2.77 0.36 0.10 2.66
Middlesex 56,591 417.6 1.30 0.37 9.61 3.04 0.40 0.11 2.92
New Haven 317,907 2,346.0 7.33 2.08 53.99 17.10 2.23 0.63 16.42
New London 110,441 815.0 2.55 0.72 18.76 5.94 0.77 0.22 5.71
Tolland 34,736 256.3 0.80 0.23 5.90 1.87 0.24 0.07 1.79
Windham 30.929 228.2 0.71 0.20 5.25 1.66 0.22 0.06 1.60
State Total 1,392,495  10,276.0 32.09 9.12 236.49 74.89 9.76 2.77 71.93
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Table 4.5.2-4

Emissions Summary from Commercial Heating Using Coal

Non- Mfg.
Employees Area Coal Winter Day Annual CO Annual VOC Annual NOx
County by County (tons) CO (Ibs/day) (tons/year) (tons/year) (tons/year)
Fairfield 361,454 923.6 318.83 41.56 4.62 1.39
Hartford 428,942 1,096.0 378.36 49.32 5.48 1.64
Litchfield 51,495 131.6 45.42 5.92 0.66 0.20
Middlesex 56,591 144.6 49.92 6.51 0.72 0.22
New Haven 317,907 812.3 280.42 36.55 4.06 1.22
New London 110,441 282.2 97.42 12.70 1.41 0.42
Tolland 34,736 88.8 30.64 3.99 0.44 0.13
Windham 30,929 79.0 27.28 3.56 0.40 0.12
State Total 1,392,495 3,558.0 1,228.30 160.11 17.79 5.34
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Table 4.5.2-5
Emissions Summary from Commercial Heating Using Distillate (#2) Oil

Non-Mfg.
Employees Area#2 Oil Daily CO Daily VOC Daily NOx Winter CO Annual CO Annual VOC Annual NOx
County by County (1000 gal) (Ibs/day)  (Ibs/day) (Ibs/day) (Ibs/day)  (tons/year) (tons/year) (tons/year)
Fairfield 361,454  30,885.8 253.86 17.26 1,015.42 592.33 77.21 5.25 308.86
Hartford 428,942  36,652.6 301.25 20.49 1,205.01 702.92 91.63 6.23 366.53
Litchfield 51,495 4,400.2 36.17 2.46 144.66 84.39 11.00 0.75 44.00
Middlesex 56,591 4,835.6 39.74 2.70 158.98 92.74 12.09 0.82 48.36
New Haven 317,907  27,164.8 223.27 15.18 893.09 520.97 6791 4.62 271.65
New London 110,441 9,437.0 77.56 5.27 310.26 180.98 23.59 1.60 94.37
Tolland 34,736 2,968.1 24.40 1.66 97.58 56.92 7.42 0.50 29.68
Windham 30.929 2,642.8 21.72 1.48 86.89 50.68 6.61 0.45 26.43
State Total 1,392,495 118,987.0 977.97 66.50 3,911.89  2,281.94 297.47 20.23 1,189.87
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Table 4.5.3-1

Summary of Emissions from Industrial Heating Using #2 Oil

Area Ind.

Mfg. Employees #2 Qil Daily CO  Daily VOC Daily NOx Annual CO  Annual VOC Annual NOx
County by County (1000 gal) (Ibs/day) (Ibs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
Fairfield 62,831 2,957.4 47.39 1.90 189.57 7.39 0.30 29.57
Hartford 68,574 3,227.7 51.73 2.07 206.90 8.07 0.32 32.28
Litchfield 13,533 637.0 10.21 0.41 40.83 1.59 0.06 6.37
Middlesex 12,001 564.9 9.05 0.36 36.21 1.41 0.06 5.65
New Haven 51,662 2,431.7 38.97 1.56 155.88 6.08 0.24 24.32
New London 18,985 893.6 14.32 0.57 57.28 2.23 0.09 8.94
Tolland 3,509 165.2 2.65 0.11 10.59 0.41 0.02 1.65
Windham 8,300 390.7 6.26 0.25 25.04 0.98 0.04 391
State Total 239,395 11,268.0 180.58 7.22 722.31 28.17 1.13 112.68
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Table 4.5.3-2

Summary of Emissions from Industrial Heating Using Liquid Propane Gas

Area Ind.

Mfg. Employees LPG Daily CO  Daily VOC Daily NOx Annual CO  Annual VOC Annual NOx
County by County (1000 gal) (Ibs/day) (Ibs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
Fairfield 62,831 7,606.5 78.02 13.17 463.22 12.17 2.05 72.26
Hartford 68,574 8,301.8 85.15 14.37 505.56 13.28 2.24 78.87
Litchfield 13,533 1,638.4 16.80 2.84 99.77 2.62 0.44 15.56
Middlesex 12,001 1,452.9 14.90 2.51 88.48 2.32 0.39 13.80
New Haven 51,662 6,254.4 64.15 10.82 380.88 10.01 1.69 59.42
New London 18,985 2,298.4 23.57 3.98 139.97 3.68 0.62 21.83
Tolland 3,509 424.8 4.36 0.74 25.87 0.68 0.11 4.04
Windham 8,300 1,004.8 10.31 1.74 61.19 1.61 0.27 9.55
State Total 239,395 28,982.0 297.25 50.16 1,764.93 46.37 7.83 275.33
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Table 4.5.3-3

Summary of Emissions from Industrial Heating Using Natural Gas

Mfg. EmployeesArea Ind. Gas Daily CO Daily VOC Daily NOx Annual CO  Annual VOC Annual NOx

County by County (mil ft*/yr) (Ibs/day) (Ibs/day) (Ibs/day) (tons/year) (tons/year) (tons/year)
Fairfield 62,831 2,361.3 158.93 43.14 756.83 24.79 6.73 118.07
Hartford 68,574 2,577.1 173.46 47.08 826.01 27.06 7.34 128.86
Litchfield 13,533 508.6 34.23 9.29 163.01 5.34 1.45 25.43
Middlesex 12,001 451.0 30.36 8.24 144.56 4.74 1.29 22.55
New Haven 51,662 1,941.6 130.68 35.47 622.29 20.39 5.53 97.08
New London 18,985 713.5 48.02 13.03 228.68 7.49 2.03 35.67
Tolland 3,509 131.9 8.88 2.41 42.27 1.38 0.38 6.59
Windham 8,300 311.9 21.00 5.70 99.98 3.28 0.89 15.60
State Total 239,395 8,996.9 605.56 164.37 2,883.63 94.47 25.64 449.85



4.5.4 Other Fuel Consumption

The 2002 annual and typical summer day VOC, NOx and CO emission estimates, and typical winter day CO
emissions in Connecticut from residential wood burning are presented in Table 4.5.4-1. These emission
estimates were taken from the Mid-Atlantic/ Northeast Visibility Union (MANE-VU) Residential Wood
Combustion Emission Inventory® (RWC). The emission estimates in the RWC final report were based
upon recently conducted surveys of residential wood burning activity and the type of wood burning
equipment used in the Mid-Atlantic and Northeast states. Residential wood burning equipment includes
both indoor and outdoor wood burning equipment such as, fireplaces, woodstoves, wood fired boilers and
furnaces, chimineas, barbecues, and fire pits.

The methodology used previously for estimating emissions from residential wood combustion was based
upon a survey conducted in Connecticut in 1989. In the past this survey was used to estimate the type and
relative use of wood burning equipment in Connecticut. The RWC study represents current wood burning
activity and current wood burning equipment, such as pellet stoves, which are much cleaner than older types
of woodstoves. So as older less efficient woodstoves are replaced by cleaner burning woodstoves it is
expected that the RWC emission estimates would be lower than the previously used methodology. A
comparison of emission estimates using the old methodology and the RWC’s emission estimates for
Connecticut was done. As expected the RWC’s emission estimates were much lower.
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Table 4.5.4-1
Summary Of The Emissions From Residential Wood Use 2002

Summer Day Summer Day  Summer Day Winter Day Annual CO Annual VOC Annual NOx

VOC Emissions NOx Emissions CO Emissions  CO Emissions Emissions Emissions Emissions
County (Lbs/Day) (Lbs/Day) (Lbs/Day) (Lbs/Day) (Tons/Yr) (Tons/Yr) (Tons/Yr)
Fairfield 4,310.40 62.24 5,462.28 94,752.60 8,502.75 5,699.15 106.36
Hartford 4,710.48 69.40 6,045.77 105,847.58 9,635.04 6,034.22 124.31
Litchfield 3,542.90 64.33 5,292.88 115,501.87 10,120.87 6,141.43 127.97
Middlesex 1,856.38 31.62 2,678.42 65,835.43 5,638.15 3,520.18 69.29
New Haven 5,176.58 79.93 6,854.26 127,075.34 11,048.46 7,317.48 138.12
New London 2,804.64 4732 4,016.47 106,147.38 9,214.57 5,681.06 113.96
Tolland 2,073.45 37.44 3,081.56 65,405.99 5,776.65 3,439.09 73.75
Windham 1,949.67 35.67 2.919.39 60,791.05 5.316.34 3.235.15 67.50
State 26,424.50 427.95 36,351.04 741,357.23 65,252.83 41,067.78 821.26



4.6 OTHER AREA SOURCES

4.6.1 Forest Fires

The methodology found in The Data Needs and Availability for Wild Land Fire Emission Inventories®> was
used to estimate the emissions for this category. Table 4.6.1-1 contains the annual VOC, NOx, and CO
emissions from each forest fire. The typical daily VOC, NOx, and CO emissions for summer and the typical
daily CO emissions for winter are also included. Table 4.6.1-2 summarizes the emissions by county. The
Department of Environmental Protection, Division of Forestry provided the following for each forest fire in
Connecticut in 2002:

1) Acres burned,
2) Town in which fire occurred,
3) Date on which fire occurred.

The emissions from forest fires are determined by applying emission factors to the tons of growth burned
per acre, then multiplying this product by the amount of acres burned. In addition a state specific
smoldering augmentation factor is included to account for additional smoldering emissions that occur on the
day after an area is burned.

The Division of Forestry was not able to supply average fuel loading for forest fires. The fuel loading factor
and the state average smoldering augmentation factor was obtained from Table 4 of the Data Needs and
Availability for Wild Land Fire Emission Inventories.’> The emission factors were obtained from Table 2 of

. 32
this same document™.

The equation used to calculate annual emissions for this category is as follows:

= AXEF XF X (SF +1)

2000
Where:
E = annual emissions expressed in tons
A = acres of forest burned
F = fuel loading of 3.1 tons of forest material combusted per acre burned **
SF = Connecticut smoldering augmentation factor of 0.170 *
EF = pollutant emission factor, expressed in pounds of pollutant emitted per ton of

material burned

The daily emissions are dependent on the number of days in the season. Summer includes June, July, and
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August (92 days) while winter includes December, January, and February (90 days).
The equation used to calculate daily emissions for this category is as follows:

_ AXEF XF (SF +1)

E
Days
Where:
E = daily emissions, expressed in pounds per day
A = acres of forest burned during given season
F = fuel loading of 3.1 tons of forest material combusted per acre burned **
SF = Connecticut smoldering augmentation factor of 0.170 *2
EF = pollutant emission factor, expressed in pounds of pollutant emitted per ton of
material burned
Days =92 days for the summer (June, July, August) and 90 for winter

(December, January, and February)
A sample calculation for typical summer day VOC emissions from forest fires in Hartford County is:

_12.00x13.6 x3.1(0.170 + 1)
92

E

E =6.43 1bs VOC per summer day
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Table 4.6.1-1
2002 VOC, NOx, CO Emissions From Each Forest Fire InCT

Daily VOC  Daily CO Daily NOx Winter CO Annual VOC Annual CO Annual NOx

Emission Emission Emission Emission Emission Emission Emission
Town Season Acres (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (Tonslyear) (Tonsl/year) (Tons/year)
Fairfield
Brookfield Spring 2.10 0.00 0.00 0.00 0.00 0.05 1.10 0.02
New Fairfield Spring 0.10 0.00 0.00 0.00 0.00 0.00 0.05 0.00
Newtown Spring 8.00 0.00 0.00 0.00 0.00 0.20 4.19 0.09
Shelton Spring 0.25 0.00 0.00 0.00 0.00 0.01 0.13 0.00
County Total: 10.45 0.00 0.00 0.00 0.00 0.26 5.48 0.12
Hartford
Berlin Spring 21.00 0.00 0.00 0.00 0.00 0.52 11.01 0.24
Burlington Winter 3.00 0.00 0.00 0.00 34.94 0.07 1.57 0.03
Enfield Summer 2.00 1.07 22.79 0.49 0.00 0.05 1.05 0.02
Farmington Spring 0.10 0.00 0.00 0.00 0.00 0.00 0.05 0.00
Farmington Winter 2.00 0.00 0.00 0.00 23.29 0.05 1.05 0.02
Granby Spring 0.25 0.00 0.00 0.00 0.00 0.01 0.13 0.00
Plainville Winter 0.10 0.00 0.00 0.00 1.16 0.00 0.05 0.00
Simsbury Winter 0.20 0.00 0.00 0.00 2.33 0.00 0.10 0.00
South Summer  10.00 5.36 113.94 2.44 0.00 0.25 5.24 0.11
Windsor Spring 12.00 0.00 0.00 0.00 0.00 0.30 6.29 0.13
County Total: 50.65 6.43 136.72 2.93 61.73 1.25 26.55 0.57
Litchfield
Barkhamsted  Spring 0.50 0.00 0.00 0.00 0.00 0.01 0.26 0.01

Bethlehem Winter 0.10 0.00 0.00 0.00 1.16 0.00 0.05 0.00
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Table 4.6.1-1
2002 VOC, NOx, CO Emissions From Each Forest Fire InCT

Daily VOC  Daily CO Daily NOx Winter CO Annual VOC Annual CO Annual NOx

Emission Emission Emission Emission Emission Emission Emission
Town Season Acres (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (Tonslyear) (Tonsl/year) (Tons/year)
Cornwall Summer 0.25 0.13 2.85 0.06 0.00 0.01 0.13 0.00
Cornwall Spring 0.25 0.00 0.00 0.00 0.00 0.01 0.13 0.00
Harwinton Winter 0.25 0.00 0.00 0.00 291 0.01 0.13 0.00
Harwinton Spring 0.75 0.00 0.00 0.00 0.00 0.02 0.39 0.01
Kent Winter 1.00 0.00 0.00 0.00 11.65 0.02 0.52 0.01
Kent Spring 1.50 0.00 0.00 0.00 0.00 0.04 0.79 0.02
Kent Fall 0.25 0.00 0.00 0.00 0.00 0.01 0.13 0.00
Litchfield Fall 0.10 0.00 0.00 0.00 0.00 0.00 0.05 0.00
New Hartford  Spring 0.50 0.00 0.00 0.00 0.00 0.01 0.26 0.01
New Hartford Fall 0.25 0.00 0.00 0.00 0.00 0.01 0.13 0.00
Norfolk Spring 0.10 0.00 0.00 0.00 0.00 0.00 0.05 0.00
Plymouth Spring 0.50 0.00 0.00 0.00 0.00 0.01 0.26 0.01
Plymouth Summer 5.00 2.68 56.97 1.22 0.00 0.12 2.62 0.06
Sharon Spring 5.00 0.00 0.00 0.00 0.00 0.12 2.62 0.06
Thomaston Spring 0.20 0.00 0.00 0.00 0.00 0.00 0.10 0.00
Torrington Spring 0.45 0.00 0.00 0.00 0.00 0.01 0.24 0.01
Watertown Summer 0.10 0.05 1.14 0.02 0.00 0.00 0.05 0.00
Watertown Fall 0.35 0.00 0.00 0.00 0.00 0.01 0.18 0.00
Watertown Spring 0.85 0.00 0.00 0.00 0.00 0.02 0.45 0.01
Watertown Winter 0.10 0.00 0.00 0.00 1.16 0.00 0.05 0.00

Winchester Winter 0.50 0.00 0.00 0.00 5.82 0.01 0.26 0.01
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Table 4.6.1-1
2002 VOC, NOx, CO Emissions From Each Forest Fire InCT

Daily VOC  Daily CO Daily NOx Winter CO Annual VOC Annual CO Annual NOx

Emission Emission Emission Emission Emission Emission Emission

Town Season Acres (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (Tonslyear) (Tonsl/year) (Tons/year)
Winchester Spring 1.60 0.00 0.00 0.00 0.00 0.04 0.84 0.02
Woodbury Spring 5.35 0.00 0.00 0.00 0.00 0.13 2.80 0.06
Woodbury Summer 0.10 0.05 1.14 0.02 0.00 0.00 0.05 0.00

County Total: 25.90 2.92 62.09 1.33 22.71 0.64 13.57 0.29

Middlesex

Deep River Spring 4.00 0.00 0.00 0.00 0.00 0.10 2.10 0.04
Middlefield Summer 0.20 0.11 2.28 0.05 0.00 0.00 0.10 0.00
Middletown Spring 5.00 0.00 0.00 0.00 0.00 0.12 2.62 0.06
Westbrook Spring 4.00 0.00 0.00 0.00 0.00 0.10 2.10 0.04

County Total: 13.20 0.11 2.28 0.05 0.00 0.33 6.92 0.15

New Haven

Beacon Falls  Spring 0.10 0.00 0.00 0.00 0.00 0.00 0.05 0.00
Derby Spring 0.10 0.00 0.00 0.00 0.00 0.00 0.05 0.00
Derby Winter 1.00 0.00 0.00 0.00 11.65 0.02 0.52 0.01
Madison Spring 1.50 0.00 0.00 0.00 0.00 0.04 0.79 0.02
Meriden Summer 2.00 1.07 22.79 0.49 0.00 0.05 1.05 0.02
Meriden Spring 0.10 0.00 0.00 0.00 0.00 0.00 0.05 0.00
Meriden Winter 1.50 0.00 0.00 0.00 17.47 0.04 0.79 0.02
Naugatuck Spring 20.50 0.00 0.00 0.00 0.00 0.51 10.74 0.23
Naugatuck Winter 0.50 0.00 0.00 0.00 5.82 0.01 0.26 0.01

North Haven  Spring 10.00 0.00 0.00 0.00 0.00 0.25 5.24 0.11
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Table 4.6.1-1
2002 VOC, NOx, CO Emissions From Each Forest Fire InCT

Daily VOC  Daily CO Daily NOx Winter CO Annual VOC Annual CO Annual NOx

Emission Emission Emission Emission Emission Emission Emission
Town Season Acres (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (Tonslyear) (Tonsl/year) (Tons/year)
Prospect Spring 0.50 0.00 0.00 0.00 0.00 0.01 0.26 0.01
Seymour Fall 2.00 0.00 0.00 0.00 0.00 0.05 1.05 0.02
Seymour Spring 0.10 0.00 0.00 0.00 0.00 0.00 0.05 0.00
Wolcott Spring 0.10 0.00 0.00 0.00 0.00 0.00 0.05 0.00
County Total: 40.00 1.07 22.79 0.49 34.94 0.99 20.96 0.45
New London
Griswold Winter 1.00 0.00 0.00 0.00 11.65 0.02 0.52 0.01
Griswold Spring 0.50 0.00 0.00 0.00 0.00 0.01 0.26 0.01
Montville Summer 0.01 0.01 0.11 0.00 0.00 0.00 0.01 0.00
County Total: 1.51 0.01 0.11 0.00 11.65 0.04 0.79 0.02
Tolland
Coventry Summer 3.00 1.61 34.18 0.73 0.00 0.07 1.57 0.03
Coventry Winter 8.00 0.00 0.00 0.00 93.17 0.20 4.19 0.09
Ellington Spring 6.00 0.00 0.00 0.00 0.00 0.15 3.14 0.07
Hebron Winter 0.50 0.00 0.00 0.00 5.82 0.01 0.26 0.01
Tolland Spring 8.00 0.00 0.00 0.00 0.00 0.20 4.19 0.09
County Total: 25.50 161 34.18 0.73 99.00 0.63 13.36 0.29
Windham
Chaplin Winter 1.00 0.00 0.00 0.00 11.65 0.02 0.52 0.01
Killingly Winter 2.50 0.00 0.00 0.00 29.12 0.06 1.31 0.03
Killingly Spring 11.75 0.00 0.00 0.00 0.00 0.29 6.16 0.13

Killingly Summer 5.00 2.68 56.97 1.22 0.00 0.12 2.62 0.06
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Table 4.6.1-1
2002 VOC, NOx, CO Emissions From Each Forest Fire InCT

Daily VOC  Daily CO Daily NOx Winter CO Annual VOC Annual CO Annual NOx
Emission Emission Emission Emission Emission Emission Emission

Town Season Acres (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) (Tonslyear) (Tonsl/year) (Tons/year)
Pomfret Winter 1.00 0.00 0.00 0.00 11.65 0.02 0.52 0.01
Thompson Spring 1.00 0.00 0.00 0.00 0.00 0.02 0.52 0.01
County Total: 22.25 2.68 56.97 1.22 52.41 0.55 11.66 0.25
State Total: 189.46 14.83 315.14 6.76 282.43 4.67 99.30 2.13
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Table 4.6.1-2
2002 Summary Of Emissions From Forest Fires By County

Acres Acres Annual Annu