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Appendix B 
 

This appendix provides supplemental information to the discussion in Section 4.1 regarding changes 
made to CT DEEP’s 2011 Periodic Emissions Inventory (PEI).  The revisions were made to create an 
updated 2011 Base Year Inventory for use in the Reasonable Further Progress (RFP) demonstration.   

Subsequent to the preparation of the 2011 PEI, updated emission estimation techniques and data 
became available for the on-road and non-road mobile source sectors.  Updates include the use of 
MOVES2014a, a major revision to EPA’s model that now addresses emissions from both on-road 
vehicles and most non-road equipment, associated revisions to MOVES2014a inputs that more 
accurately reflect Connecticut’s motor vehicle emission inspection and maintenance (I&M) 
program, updated traffic data provided by the Connecticut Department of Transportation (CT DOT), 
and revised meteorological inputs that are more representative of the high ozone events that 
resulted in Connecticut’s nonattainment designation for the 2008 ozone NAAQS.  In addition, 
stationary source NOx emission offsets are included in the inventory to ensure they are accounted 
for in the RFP demonstration.  Finally, revisions were made to PEI emissions for aircraft and airport 
support equipment (part of the non-road mobile sector in the 2011 PEI) and to landfill emissions 
(part of the area source sector in the 2011 PEI) to correct for database summation errors included 
in the submitted PEI. 

 
MOVES2014a Input Summary for On-Road Vehicles 
 

For on-road sources, the MOVES2014a (movesdb20151028) model was run in inventory mode with 
the resulting emissions calculated for each Connecticut county for 2011, 2017 and 2020.   

Fuel Formulation and Fuel Supply 
The MOVES2014a fuel formulation table defines the properties (such as RVP, sulfur level, ethanol 
volume, etc.) of each fuel and the fuel supply table identifies the fuel formulations used in a region 
and each formulation’s respective market share. 

The MOVES2014a default values for fuel formulation and fuel supply were used because 
Connecticut does not have a full local fuel property study as recommended in the MOVES2014a 
Technical Guidance Document, Section 4.9.1: “EPA strongly recommends using the default fuel 
properties for a region unless a full local fuel property study exists.” 

The change from county level (MOVES2010b) to regional level (MOVES2014a) for these inputs 
better accounts for fuel production and distribution networks, natural borders, and 
regional/state/local variations in fuel policy and increases confidence that the default fuels in a 
particular region represent the actual fuels used in that region. 

Fuel Usage Fraction 
The fuel usage fraction table allows the user to change the frequency at which E-85 capable on-road 
vehicles, also known as flex-fuel vehicles, use E-85 fuel versus conventional fuel, when appropriate. 
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According to the USDOE Alternative Fueling Station Locator1, there are only three public E-85 
stations located in Connecticut: two in New London County and one in Fairfield County.  It is safe to 
conservatively assume that E-85 usage in E-85 passenger vehicles is minimal at this time. 

Because of the lack of fueling stations within the state, Connecticut has conservatively assumed 
that E-85 capable vehicles (SourceBinFuelTypeID=5) are using gasoline (fuelSupplyFuelTypeID=1) 
100% of the time and adjusted the default MOVES input appropriately. 

AVFT 
The AVFT (fuel type and vehicle technology) table allows users to modify the fraction of on-road 
vehicles capable of using different fuels and technologies in each model year. Specifically, the AVFT 
table allows users to define the split between diesel, gasoline, E-85, CNG, and electricity, for each 
vehicle type and model year.  

This table should only be modified if local data is available. If local data is used for present years, 
that information can be assumed for future years. In most cases, the default VMT split between 
diesel, gasoline, CNG, and E-85 should be used.  There is also a special case for transit buses where 
the input should be adjusted to reflect the usage of CNG transit buses.  If there are no CNG buses in 
the fleet then the input should be adjusted.  Because some transit buses in Connecticut are 
powered by CNG, we did not adjust the input for transit buses.  

MOVES2014a default data was used for this input and the same defaults were used for each county. 

 

Source Type Population 
Source type (on-road vehicle type) population is used by MOVES to calculate start and evaporative 
emissions.  Start and evaporative emissions depend more on how many vehicles are parked and 
started than on how many miles they are driven. In MOVES, start and resting evaporative emissions 
are related to the population of vehicles in an area. 

Population counts for a base year of 2011 for all source types were developed from a complete 
analysis of 2011 Connecticut motor vehicle registration data.  The VMT based population estimates 
for source types 51, 52, 53, 54, 61 and 62 used an approach outlined in MOVES2014a Technical 
Guidance Document, section 4.3 and a national run for all Connecticut counties to obtain a ratio of 
MOVES default population to VMT by source type. That ratio was multiplied by local county VMT 
for each source type to obtain an estimate of local population based on local VMT.  The registration 
population data was used when the VMT based estimate was lower than what was actually 
registered in the state.  This accounts for inaccuracies in the VMT based method, for home-based 
lodging of interstate trucks and for truck populations accumulating lower than expected VMT. 

Future year populations were calculated based on a ratio of Connecticut specific base and future 
year MOVES HPMS Vehicle Type VMT to obtain a growth factor for the HPMS Vehicle Type. 
Distributions of source Types within an HPMS Vehicle Type were assumed to remain the same as 
established in the base year.  If there was negative VMT growth between the 2011 base year and 

1 See: http://www.afdc.energy.gov/locator/stations/. 
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2017, the vehicle population counts for 2017 were conservatively set to the 2011 base year values 
instead of having population counts decrease due to VMT decreases. 

Source Type Age Distribution 
Source type age distribution input defines the age distribution of the local on-road vehicle fleet 
which can vary greatly in different areas of the country.  MOVES covers a 31-year range of vehicle 
ages, with vehicles 30 years and older grouped together. MOVES allows the user to specify the 
fraction of vehicles in each of 30 vehicle ages for each of the 13 source types in the model. 

Local data was developed from an analysis of Connecticut’s 2011 motor vehicle registration data, 
which was completed in 2012.  As allowed by MOVES2014a Technical Guidance Document, Section 
4.4, MOVES national default age distributions were used in cases where locally registered vehicle 
data was not necessarily representative.  Table B-1 summarizes where local data was used and 
where MOVES2014a default data was used: 

Table B-1:  Use of Local and Default Age Distribution Data 

Local Data MOVES2014a Default Data 
11 Motorcycle 51 Refuse Truck 
21 Passenger Car 52 Single Unit Short Haul Truck 
31 Passenger Truck 53 Single Unit Long Haul Truck 
32 Light Commercial Truck 54 Motor Home 
41 Intercity Bus 61 Combination Short Haul Truck 
42 Transit Bus 62 Combination Long Haul Truck 
43 School Bus   

 
For future years, the Connecticut specific age distribution developed for 2011 was carried over 
without modification instead of using the new EPA “Age Distribution Projection Tool for 
MOVES2014”.    This is allowed by MOVES2014a Technical Guidance Document, Section 4.4. 

I/M Coverage 
This input reflects the characteristics and SIP requirements of Connecticut’s Inspection and 
Maintenance (I/M) program for on-road vehicles.  MOVES only calculates I/M program benefits for 
gasoline vehicles and this discussion is limited to gasoline vehicles.   

Connecticut’s I/M program has both a grace period (4 years) and an exemption age (25 years).  The 
imcoverage table inputs “begModelYearID” and “endModelYearID” were adjusted to reflect these 
factors and a plus one is included in both the grace period and exemption age calculations to 
account for the model year preceding the calendar year.  Connecticut’s I/M program also specifies 
an inspection frequency of every two years. 

I/M compliance and waiver rates were determined by the values in Connecticut’s SIP.  The SIP 
compliance rate is 96% and the waiver rate is 1%.  These values were used along with the regulatory 
class coverage adjustment factors provided in Appendix A of the MOVES2014a Technical Guidance 
Document to calculate a compliance factor for each I/M program type.  [Compliance Factor = 
Compliance Rate * (1 - Waiver Rate) * Reg Class Adj.]  Connecticut also tests gasoline vehicles up to 
10,000 lbs.  
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Connecticut’s I/M program applies across the state so all counties used the same I/M coverage 
inputs.  

Passenger Cars (sourceTypeID - 21) 

For 1995 & Older: Regulatory class adjustment factor is 100% for ASM2525 (Test Standard 
ID: 24) and gas cap test (Test Standard ID: 41) since all cars in this source type are under 
8,500 lbs. [Calculation: (0.96)*(1-0.01)*(1) = 0.9504] 

For 1996 & newer: Regulatory class adjustment factor is 100% for OBD testing (Test 
Standard IDs: 51, 43) since all cars in this source type are under 8,500 lbs. [Calculation: 
(0.96)*(1-0.01)*(1) = 0.9504] 

Passenger Trucks (sourceTypeID - 31) 

For 1995 & Older: Regulatory Class Adjustment for ASM2525 (Test Standard ID: 24) is 98% to 
cover the vehicles in this source type under 8,500 lbs.  [Calculation: (0.96)*(1-0.01)*(0.98) = 
0.9314] 

For 1995 & Older: Because vehicles in this source type over 8,500 lbs get a PCTSI test (Test 
Standard ID: 12), and MOVES can’t assign two test standards to one pollutant/sourcetype 
group, this part of the I/M program is not covered in these inputs.  They could be included if 
a separate MOVES run was conducted and subtracting the difference.  The emissions impact 
of not including this small portion of the I/M program in the MOVES input is very minimal. 

For 1995 & Older: Regulatory Class Adjustment for Gas Cap Test (Test Standard ID: 41) is 
100% since all vehicles in this source type up to 10,000 lbs get a gas cap test. [Calculation: 
(0.96)*(1-0.01)*(1) = 0.9504] 

For 1996 & newer: Regulatory Class Adjustment is 100% since all vehicles in this source type 
up to 10,000 lbs get an OBD test (51, 43).  [Calculation: (0.96)*(1-0.01)*(1) = 0.9504] 

 

Light Commercial Trucks (sourceTypeID - 32) 

For 1995 & Older: Regulatory Class Adjustment for ASM2525 (Test Standard ID: 24) is 92% to 
cover the vehicles in this source type under 8,500 lbs.  [Calculation: (0.96)*(1-0.01)*(0.92) = 
0.8744] 

For 1995 & Older: Because vehicles in this source type over 8,500 lbs get a PCTSI test (Test 
Standard ID: 12), and MOVES can’t assign two test standards to one pollutant/sourcetype 
group, this part of the I/M program is not covered in these inputs.  They could be included if 
a separate MOVES run was conducted and subtracting the difference.  The emissions impact 
of not including this small portion of the I/M program in the MOVES input is very minimal. 

For 1995 & Older: Regulatory Class Adjustment for Gas Cap Test (Test Standard ID: 41) is 
100% since all vehicles in this source type up to 10,000 lbs get a gas cap test. [Calculation: 
(0.96)*(1-0.01)*(1) =0 .9504] 
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For 1996 & newer: Regulatory Class Adjustment is 100% since all vehicles in this source type 
up to 10,000 lbs get an OBD test (51, 43).  [Calculation: (0.96)*(1-0.01)*(1) =0 .9504] 

The improved Connecticut specific I/M program input developed for MOVES2014a includes the 
entire CT gasoline I/M testing program with the exception of 1995 and older passenger and light 
commercial trucks that are over 8,500 lbs, which weren’t included due to limitations of MOVES and 
the minor impact on emissions.  In contrast, previous I/M inputs developed for MOVES2010b did 
not account for any reductions from gasoline vehicles over 8,500 lbs.   

Meteorological Data 
Local temperature and humidity data are required inputs for SIP and regional conformity analyses 
with MOVES. Ambient temperature is a key factor in estimating emission rates for on-road vehicles 
with substantial effects on most pollutant processes. Relative humidity is also important for 
estimating NOx emissions from motor vehicles.  

Temperature inputs for a typical high ozone day for Connecticut’s non-attainment areas were 
calculated by first determining the ten highest 8-hr ozone concentrations that occurred in the entire 
state on unique days in the months of June through August during the three year period (2008-
2010) preceding the base year (2011).  These values were obtained from the Connecticut 
Department of Environmental Protection Annual Summary Information for Ozone Website as 
shown in Table B-2: 

Table B-2: Ten Highest Ozone Concentrations on Unique Days, 2008-2010 

Date Site 
8-hour Ozone 

Concentration (ppb) 

6/10/2008 Greenwich 105 

7/19/2008 Madison 105 

7/18/2008 Greenwich 102 

6/28/2008 Danbury 93 

7/16/2010 Danbury 91 

6/7/2008 Middletown 91 

6/14/2008 Westport 89 

7/28/2010 Stafford 87 

7/3/2008 Stafford 87 

8/17/2009 Westport 85 

 

For each of the ten highest ozone days, Table B-3 lists the maximum and minimum temperatures 
that occurred each day, as obtained from the National Oceanic and Atmospheric Administration 
(NOAA) Local Climatological Data Publication Website for Bradley international Airport in Windsor 
Locks, CT for the greater Hartford ozone non-attainment area and Igor I. Sikorsky Memorial Airport 
in Bridgeport, CT for the CT portion of the NY-NJ-CT ozone non-attainment area. 
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Table B-3: Maximum and Minimum Temperatures for Ten Highest Ozone Days 

Date 

Greater CT 

Bradley Airport 

CT Portion of NY-NJ-CT 

Sikorsky Airport 

Max Temp (oF) Min Temp (oF) Max Temp (oF) Min Temp (oF) 

6/10/2008 98 69 96 70 

7/19/2008 94 67 92 77 

7/18/2008 93 65 92 72 

6/28/2008 90 65 86 67 

7/16/2010 93 70 87 73 

6/7/2008 93 60 86 61 

6/14/2008 88 58 84 65 

7/28/2010 90 62 87 69 

7/3/2008 90 63 87 67 

8/17/2009 94 69 91 73 

AVERAGE 92.3 64.8 88.8 69.4 

 

The calculated average maximum and minimum temperatures for each nonattainment area were 
then input into EPA’s Meteorological Data Converter MOBILE6 (XLS) to produce a 24 hour 
temperature profile for a typical high ozone day in CT for each non-attainment area.   

Humidity inputs for a typical high ozone day for Connecticut’s non-attainment areas were 
calculated by first determining the hour by hour humidity profile for each of the ten highest 8-hr 
ozone days listed in Table B-2.  Hour by Hour humidity values were obtained from the National 
Oceanic and Atmospheric Administration (NOAA) Quality Controlled Local Climatological Data 
Website for Bradley international Airport in Windsor Locks, CT for the greater Hartford ozone non-
attainment area and Igor I. Sikorsky Memorial Airport in Bridgeport, CT for the CT portion of the NY-
NJ-CT ozone non-attainment area.  An average humidity value was then calculated for each hour of 
the day to produce a 24-hour humidity profile for a typical high ozone day in CT for each non-
attainment area.  Results can be found in Tables B-4 and B-5, respectively. 

These temperature and humidity profiles were input to MOVES to obtain summer day emission 
estimates for each Connecticut county and non-attainment area. 

Once the motor vehicle budgets are approved, any temperature assumptions used for regional 
conformity analyses must also be consistent with the temperature assumptions used to establish 
the motor vehicle emissions budgets in the SIP as required in the transportation conformity rule, 40 
CFR §93.122(a)(6). 
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Table B-4: Hour by Hour Humidity Values for Ten Highest Ozone Days at Bradley Airport 
Hour 6/10/08 7/19/08 7/18/08 6/28/08 7/16/10 6/7/08 6/14/08 7/28/10 7/3/08 8/17/09 AVG 

1 87 84 81 90 90 93 73 78 76 90 84.2 

2 87 81 87 87 93 93 75 84 81 93 86.1 

3 90 87 84 90 90 93 78 90 81 93 87.6 

4 93 84 84 90 90 93 84 87 81 93 87.9 

5 93 87 87 90 93 93 87 87 81 93 89.1 

6 87 84 81 84 90 93 78 84 68 93 84.2 

7 79 74 71 79 87 93 73 71 61 90 77.8 

8 69 71 69 71 79 90 68 62 58 79 71.6 

9 59 69 60 69 72 87 62 58 56 67 65.9 

10 52 63 57 61 70 76 58 53 47 61 59.8 

11 46 57 53 57 63 67 56 48 45 57 54.9 

12 42 50 50 51 57 63 53 46 40 52 50.4 

13 35 44 47 47 50 59 51 47 36 47 46.3 

14 33 38 44 45 49 56 48 50 39 35 43.7 

15 33 37 44 45 56 50 76 47 38 32 45.8 

16 35 44 44 48 59 50 85 47 43 34 48.9 

17 40 46 48 61 61 49 76 55 81 37 55.4 

18 45 48 59 57 65 59 79 61 79 44 59.6 

19 50 57 60 63 84 61 84 67 81 65 67.2 

20 53 58 60 67 87 67 87 72 79 74 70.4 

21 57 67 58 71 87 63 84 77 87 79 73 

22 64 74 71 74 87 77 87 79 90 79 78.2 

23 84 76 74 76 85 74 90 82 87 85 81.3 

24 87 82 76 82 85 82 90 82 84 87 83.7 
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Table B-5: Hour by Hour Humidity Values for Ten Highest Ozone Days at Sikorsky Airport 
Hour 6/10/08 7/19/08 7/18/08 6/28/08 7/16/10 6/7/08 6/14/08 7/28/10 7/3/08 8/17/09 AVG 

1 76 79 79 81 87 84 76 79 71 85 79.7 

2 76 79 79 81 90 87 81 76 71 85 80.5 

3 79 79 76 84 87 87 78 79 68 90 80.7 

4 81 79 82 84 90 90 81 76 73 90 82.6 

5 81 85 79 87 90 90 81 76 76 90 83.5 

6 79 79 76 87 90 93 78 71 71 90 81.4 

7 69 74 71 84 87 93 78 69 66 87 77.8 

8 67 69 69 76 85 81 71 67 64 82 73.1 

9 59 69 67 71 77 81 64 60 62 77 68.7 

10 57 65 62 67 77 76 58 58 58 79 65.7 

11 50 57 58 60 67 69 60 55 52 72 60 

12 44 50 53 53 70 64 53 55 49 63 55.4 

13 35 52 55 55 72 60 53 57 43 59 54.1 

14 45 44 47 63 70 58 62 55 46 52 54.2 

15 42 47 44 67 70 63 65 63 46 52 55.9 

16 44 54 44 65 68 71 69 65 49 45 57.4 

17 48 59 44 60 67 59 69 69 53 55 58.3 

18 48 59 61 62 70 65 62 72 52 65 61.6 

19 51 67 63 67 77 67 67 74 58 67 65.8 

20 62 74 70 71 82 69 84 79 64 74 72.9 

21 62 79 72 76 79 69 84 82 64 77 74.4 

22 74 79 74 76 79 71 87 82 66 77 76.5 

23 71 82 79 82 79 71 87 85 74 85 79.5 

24 79 82 79 87 85 71 82 85 74 85 80.9 
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Hotelling Inputs 
The hotelling inputs are used to import total hotelling hours for long-haul combination trucks 
(source type = 62) by hour of day, day type, month, and vehicle model year. 

The hotelling hours input was based off hotelling data developed by EPA for the NEI 2011 version 2.  
This data was deemed to be more representative than the default hotelling hours in MOVES2014a 
for Connecticut.  MOVES2014a default hotelling hours data was calculated only for rural restricted 
roadways in each county.  In Connecticut, for example, Fairfield County has no rural restricted roads 
and MOVES2014a defaults would show no hotelling for this county when in fact there is hotelling in 
this county.  The EPA NEI 2011 version 2 values take into account both rural and urban restricted 
roads to calculate hotelling hours and results in a much more representative hotelling hours input 
for Connecticut. This is the best available data source for this input at this time. 

The hotelling hours input was adjusted for future years by taking the ratio of HPMSVtypeVMT for 
ID=60 (from NEI 2011 version 2) to the local HPMSVtypeVMT for the future year and adjusting each 
county’s hotelling hours to account for the increases or decreases in VMT.   

The hotelling activity distribution input was not changed from MOVES2014a defaults.  This input 
defines the fraction of hotelling hours that are in each of the hotelling modes by model year.  The 
hotelling modes are: Extended Idle, Diesel Auxiliary Power (APU), Battery Power, and Engine-Off. 

Vehicle Type VMT 
The HPMS Vehicle Type VMT input represents annual vehicle-miles of travel in each Connecticut 
county for each of the five on-road vehicle types.  The vehicle types are consistent with those used 
in the Highway Performance Monitoring System (HPMS). 

The month, day and hour VMT Fraction inputs represent the fraction of total annual VMT that 
occurs in a given month, the fraction of total monthly VMT that occurs on weekdays (dayID = 5) 
versus weekends (dayID = 2), and the fraction of total daily VMT that occurs in a given hour, 
respectively. 

These inputs contain a combination of multiple data sources including default VMT mixes, locally 
collected VMT mixes, and modeled VMT figures developed using CT DOT’s PERson FORecasting 
Model (PERFORM).  The VMT mix by HPMS road type and MOVES vehicle type is created utilizing 
the process outlined below in the Road Type Distribution description.  County level VMT totals by 
HPMS road type are calculated with CT DOT’s PERFORM statewide travel demand model.  Please 
note that these VMT totals are based on HPMS VMT factors that have been derived from HPMS 
VMT figures categorized by Urban Area.  Two different sets of HPMS VMT factors were utilized in 
the PERFORM from 2010 and 2013.  The MOVES run for 2011 is factored to 2010 HPMS data while 
the runs for 2017 and 2020 are factored to 2013 HPMS data.  This may cause the 2011 to 2017 
annual change to differ from that of the 2017 to 2020 time period as they are not derived from the 
same base data.  The VMT mix, County VMT by road type, and the locally collected fraction of VMT 
by hour is then input into EPA’s MOVES VMT converter to calculate and format County level daily 
VMT by MOVES vehicle types (HPMSvType) and a VMT fraction by source type, road type, day type, 
and hour of the day.  The daily VMT figures are then input into EPA’s MOVES Annual Average Daily 
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VMT converter, which utilizes PERFORM calculated seasonal VMT factors as well as default 
weekend day adjustment factors to develop County level annual VMT totals by MOVES vehicle 
types (HPMSvType). 

Average Speed Distribution 
This input represents the distribution of vehicle-hours traveled among 16 speed bins and MOVES 
requires this information for every combination of on-road vehicle source type, road type, and hour 
of the day.  It is also separated seasonally to allow for summer, winter, and annual average 
adjustment factors. 

These inputs are generated starting with CT DOT’s PERFORM using average speed by functional 
classification and the local fraction of VMT by hour of the day.  The resultant data sets consist of a 
matrix of 14 speed bins by hour of the day based on the MOBILE6.2 formatted speed distribution 
needs.  This is then input into EPA’s average speed converter to expand the MOBILE6.2 speed bin 14 
to MOVES speed bins 14, 15, and 16. 

Road Type Distribution 
Road type distribution represents the percent of on-road VMT on each of five road types used in 
MOVES. These road types are off-network, rural restricted access, rural unrestricted access, urban 
restricted access, and urban unrestricted access.  MOVES requires this distribution for each vehicle 
source type. 

This input is created by utilizing a statewide EPA default VMT mix of VMT fraction by the MOVES 
vehicle types (vType16) and locally collected statewide HPMS vehicle mix containing the fraction of 
the CT DOT vehicle type counts on each roadway type by functional classification.  CT DOT and CT 
DEEP created a VMT pre-processor that would reconcile the two VMT mixes by properly mapping 
the 13 CT DOT vehicle types to the 16 MOVES vehicle types.  The resultant VMT mix of HPMS road 
type by MOVES vehicle type fraction is then input into EPA’s MOVES VMT converter to calculate and 
format VMT by source type and road type for input into MOVES. 

Ramp Fraction 
Ramp fraction indicates the percent of on-road vehicle-hours traveled (VHT) that occurs on ramps 
for rural restricted access roadways (road type = 2) and urban restricted access roadways (road type 
= 4). 

These inputs are generated starting with CT DOT’s PERFROM using forecasted VMT figures by 
roadway type.  The county level expressway and ramp VMT are divided into urban and rural 
designations and input into a MOVES ramp fraction pre-processor along with average speeds for 
urban and rural expressways and ramps.  This pre-processor is designed by CT DOT to calculate the 
percentage of urban and rural expressway Vehicle Hours of Travel (VHT) that occurs on ramps 
within each county. 
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LEV and NLEV Databases 
EPA has provided two databases for MOVES to be used in states other than California that adopted 
California Low Emission Vehicle (LEV) standards, and states in the Ozone Transport Commission 
(OTC) that received early implementation of NLEV standards. 

The National Low Emission Vehicle (NLEV) Program was the result of an agreement between EPA, 
Ozone Transport Commission (OTC) states, and the auto manufacturers to introduce new emission 
standards in the OTC states beginning with the 1999 model year and in the rest of the country 
beginning with the 2001 model year.  The default MOVES database does not include the effects of 
this early program before the 2001 national implementation.  Because Connecticut is an OTC state 
and adopted the early NLEV program, this database was imported to model the effects of the 
program in 1999 and 2000 in CT before the national program took effect in 2001. 

EPA has also created a separate input database for those states that have adopted the California 
LEV program regulations.  The effects of these LEV standards are not included in the default MOVES 
emissions database.  Because states adopted the LEV standards at different points in time, using the 
full EPA provided LEV database may not be appropriate.  Connecticut implemented the California 
LEV standards in 2008.  As such, the EPA provided database was modified in in accordance with the 
EPA document Instructions for Using LEV and NLEV Inputs for MOVES2014 to create a Connecticut 
specific input. 
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MOVES2014a Input Summary for Non-Road Equipment 
 

The MOVES2014a model, which incorporates the algorithms of EPA’s NONROAD2008 model, was 
also used to determine non-road emissions for 2011 and 2017 for all but the MAR categories 
(commercial Marine vessels, Aircraft/support equipment, and Rail locomotives).  Connecticut used 
EPA’s2 2011 and 2017 emissions estimates for the MAR categories. 

Fuel Inputs 
Default MOVES2014a fuel inputs were used for the NONROAD2008 runs as the change from county 
level (MOVES2010b) to regional level (MOVES2014a) for fuel formulation better accounts for fuel 
production and distribution networks, natural borders, and regional/state/local variations in fuel 
policy and increase confidence that the default fuels in a particular region represent the actual fuels 
used in that region. 

Meteorological Data 
The same Connecticut specific meteorological inputs as described previously in this appendix for 
the on-road MOVES runs, were also used in the NONROAD2008 runs. 

NONROAD2008 Base Files 
The only modifications made to the NONROAD2008 base tables via the NONROAD Data Importer 
was the modification of pleasure craft equipment population in the “nrbaseyearequippopulation” 
table.  The modification is based on the pleasure craft population updates performed at the end of 
the MARAMA 2007 Inventory Development project.3  

Connecticut believes that the 2011 and 2017 population inputs are slightly conservative (i.e., 
overestimated) based on actual registration trends in the state.  Connecticut will look into updating 
these inputs in the future based on Connecticut’s actual pleasure craft growth rate. 

The pleasure craft population inputs are summarized in Table B-6. 

  

2 EPA’s Version 6.2 modeling platform is documented at: https://www.epa.gov/air-emissions-modeling/2011-
version-62-platform. 
3 Technical Support Document for the Development of the 2025 Emission Inventory for PM Nonattainment 
Counties in the MANE-VU Region Version 3.3 Revision 2.1 Initial report and Revision 1 - January 23, 2012 
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http://www.marama.org/Regional_EI/MARAMA%2007-17-20%20Version%203/Final%202025/V3_3%20TSD_07_25%20PM%20Nonattainment%20Final.pdf


Table B-6: Pleasure Craft Population Input Summary 

sourceTypeID 2011 
population 

2017 
population 

2020 
population 

2113 1455.6 1519.4 1625.7 
2114 5429 5666.9 6063.5 
2115 8177 8535.3 9132.6 
2116 1818.1 1897.8 2030.6 
2117 3580.8 3737.7 3999.3 
2118 6858.4 7159 7659.9 
2119 5320.4 5553.6 5942.2 
2120 8898.5 9288.4 9938.4 
2121 6044.7 6309.6 6751.1 
2122 13522.7 14115.3 15103 
2123 12138.8 12670.8 13557.4 
2124 7 7.3 7.8 
2125 6.4 6.7 7.1 
2126 61.9 64.6 69.1 
2127 0 0 0 
2128 65.7 68.6 73.4 
2129 26.8 28 29.9 
2130 589.3 615.1 658.2 
2131 2179.4 2274.9 2434.1 
2132 8072.9 8426.7 9016.4 
2133 531.2 554.5 593.3 
2134 11.5 12 12.9 
2135 9.2 9.6 10.3 
2136 5.5 5.7 6.1 
2137 55.7 58.2 62.2 
2138 2602 2716.1 2906.2 
2139 0 0 0 
2140 6160.3 6430.3 6880.2 
2141 1628 1699.4 1818.3 
2142 1054.7 1100.9 1178 
2143 34.6 36.1 38.7 
2144 162.2 185.2 223.5 
2145 79.7 91 109.8 
2146 198.7 227 274 
2147 228.5 261 315.1 
2148 17.4 19.9 24.1 
2149 1970.5 2250.5 2717.1 
2150 17218.4 19664.8 23742.1 
2151 1343.1 1533.9 1852 
2152 157.3 179.6 216.8 
2153 187.1 213.7 258 
2154 14.4 16.4 19.8 
2155 98.9 112.9 136.3 
2156 8.3 9.5 11.4 
2157 27.8 31.8 38.4 
2158 17.4 19.9 24.1 
2159 85.8 98 118.3 
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Inclusion of Stationary Source NOx Offset Emission Bank 

CT DEEP’s Administrative Enforcement group evaluates, certifies and tracks requests from sources 
that desire to retain rights to emission reductions resulting from source shutdowns or enforceable 
emission reductions that go beyond regulatory requirements.  Certified reductions are “banked” and 
are potentially available for future use as emission offsets by newly permitted sources.  NOx offsets 
of 0.7 tons/ozone season day (255 annual tons) were included in both the 2011 base year and 2017 
projected inventories for the Greater Connecticut area.  Note that the 2011 banked offsets were not 
actually emitted to the atmosphere in 2011, and the full allotment of 2017 banked offsets are unlikely 
to be emitted into the atmosphere in 2017.  Inclusion of the full bank of offsets for both years 
provides a level of conservatism to the RFP demonstration described in Section 5.  Table B-7 
provides a summary of the offset bank for both 2011 and 2017 for all of Connecticut.  Summer daily 
values were determined by dividing the annual values by 365. 

 

 

Table B-7.  Banked Stationary Source NOx Offsets Included in the 2011 and 2017 Inventories 

Connecticut 
Emission Reduction Credits 

"Offset Bank" of NOx Emissions FIPS 

2011 
Annual 

NOx 
(tpy) 

2017 
Annual 

NOx 
(tpy) 

Totals 
by 

County: 

Fairfield 09001 115 160 
Hartford 09003 0 0 
Litchfield 09005 0 0 
Middlesex 09007 165 0 
New Haven 09009 541 648 

New London 09011 8 8 
Tolland 09013 0 0 

Windham 09015 247 247 
Totals 
by NA 
Area: 

Greater CT 255 255 

SWCT  821 808 
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Corrections to Aircraft/Support Equipment and Landfill Emissions 
While preparing this SIP revision, CT DEEP discovered that a database summation script 
inadvertently resulted in a large overestimation of ozone summer day emissions from the 
aircraft/airport support equipment sector in the March 2016 submittal of the 2011 PEI.  In addition, 
in Section 4.14 of the 2011 PEI, CT DEEP describes calculations of landfill area source emissions, 
but those calculations were not carried forward into summary tables elsewhere in the PEI document.  
The CT DEEP has included corrected values in the 2011 Base Year Inventory presented in Section 
4.1.3 and used for the RFP demonstration.  Table B-8 summarizes the corrections for the Greater 
Connecticut area.  More detailed county breakdowns for the whole state are provided in Tables B-9 
and B-10. 

 

Table B-8.  Corrections to 2011 PEI for Aircraft/Support Equipment and Landfills 

 NOx VOC 

 Original PEI Corrected PEI Original PEI Corrected PEI 
Original 

PEI 
Corrected 

PEI 
2011 Summer Day 

(lbs/day) Aircraft/Support Aircraft/Support Aircraft/Support Aircraft/Support Landfills Landfills 

Hartford 
            

26,460.54  
                

2,445.15  5064.473 509.13 0 698.0308196 

Litchfield 
                    

23.54  
                      

11.82  51.655 25.97 0 119.3368775 

New London 
                  

103.51  
                      

10.37  269.796 26.75 0 78.54356246 

Tolland 
                    

37.59  
                        

6.75  82.352 14.781 0 24.62388199 

Windham 
                    

68.54  
                      

16.72  149.659 36.619 0 37.06546439 

Greater CT Total (lbs/day) 
            

26,693.73  
                

2,490.82  
                

5,617.94  
                 

613.25  
                   
-    

               
957.60  

Greater CT Total 
(tons/day) 

                      
13.3  

                          
1.2  

                          
2.8  

                        
0.3  

                   
-    

                      
0.5  
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Table B-9.  Details of Corrections to 2011 PEI Emissions for Aircraft/Support Equipment 
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Table B-10.  Statewide County-Level Corrections to 2011 PEI Emissions for Landfills 

 

 

 
2011 Summer Day (lbs/day) VOC 

County SCC 
Original 

PEI 
Corrected 

PEI 
Litchfield 2620030000 0 119.34 
Hartford 2620030000 0 698.03 

New London 2620030000 0 78.54 
Tolland 2620030000 0 24.62 

Windham 2620030000 0 37.07 
Fairfield 2620030000 0 180.37 

Middlesex 2620030000 0 17.79 
New Haven 2620030000 0 150.60 

B-27 
 


	Fuel Formulation and Fuel Supply
	Fuel Usage Fraction
	AVFT
	Source Type Population
	Source Type Age Distribution
	I/M Coverage
	Meteorological Data
	Hotelling Inputs
	Vehicle Type VMT
	Average Speed Distribution
	Road Type Distribution
	Ramp Fraction
	LEV and NLEV Databases
	Fuel Inputs
	Meteorological Data
	NONROAD2008 Base Files

