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Executive Summary 
 

Base Year 2002 Mobile Source 
Hydrocarbon and NOX Inventory 

for Northeast Ohio Moderate Ozone Nonattainment Area 
 

The United States Environmental Protection Agency (USEPA) published final rules for the 
implementation of the 8-Hour Ozone National Ambient Air Quality Standard (8-Hour Ozone NAAQS) 
in the Federal Register on November 29, 2005 (70 FR 71612).  These rules identify the required 
actions for areas designated under the 8-Hour Ozone NAAQS by USEPA during 2004 (69 FR 23858).  
USEPA designated the counties of Ashtabula, Cuyahoga, Geauga, Lake, Lorain, Medina, Portage and 
Summit as a moderate nonattainment area in that action. 

In keeping with state practice, 
Ohio asked the planning 
partners in Northeast Ohio to 
develop the mobile source 
portion of the 2002 inventory. 

One of the identified requirements in the final implementation rules is the development of a 2002 base 
year inventory.  The inventory is for hydrocarbons and oxides of nitrogen (NOX), which are precursors 
to ground-level atmospheric ozone.  This inventory will 
serve as the departure point for comparison of future 
emission levels resulting from control measures, and as the 
budget for conformity tests once it is approved by USEPA. 
 In keeping with State practice, Ohio asked the planning 
partners in Northeast Ohio to develop the mobile source 
portion of the 2002 inventory. 

The planning partners include representatives from the 
Northeast Ohio Areawide Coordinating Agency (NOACA), the Akron Metropolitan Area 
Transportation Study (AMATS), the Ohio Department of Transportation (ODOT), the Ohio 
Environmental Protection Agency (Ohio EPA), and USEPA.  The Metropolitan Planning 
Organizations (MPOs) and ODOT conduct travel demand modeling and prepare vehicle miles of travel 
(VMT) forecasts for their respective portions of the planning area.  NOACA and ODOT prepare 
emission results from these forecasts by pairing them with emission factors from MOBILE6.2, the 
latest version of USEPA’s emission factor model. 

The inputs for the Mobile modeling process were agreed upon through a series of teleconferences and 
additional communications.  This ensured that Mobile model inputs were consistent throughout the 
area.  USEPA was available to comment on the apparent reasonableness of the agreed upon 
assumptions. 

These efforts resulted in the inventory summary table on the following page.  It displays mobile source 
ozone precursor emissions in the Northeast Ohio area for an average summer day during calendar year 
2002. 
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2002 Mobile Source Inventory 
8-Hour Ozone NAAQS Base Year 

 
Ozone Precursor Emissions

 
HYDROCARBON EMISSIONS (TONS/DAY) 
 
 SUBAREA 2002 Emissions 

 NOACA (Cuyahoga, Geauga, Lake, Lorain, Medina) 67.22 
Cuyahoga 40.69 

Geauga 3.28 
Lake 7.52 

Lorain 8.83 
Medina 6.90 

 AMATS (Portage, Summit) 30.59 
Portage 6.60 
Summit 23.99 

 Ashtabula  5.78 
 TOTAL  103.59 

 
NOX EMISSIONS (TONS/DAY)  
  
 SUBAREA 2002 Emissions 

 NOACA (Cuyahoga, Geauga, Lake, Lorain, Medina) 138.80 
Cuyahoga 83.28 

Geauga 6.10 
Lake 16.04 

Lorain 18.57 
Medina 14.81 

 AMATS (Summit, Portage)  64.73 
Portage 14.56 
Summit 50.17 

 Ashtabula   9.60 
 TOTAL  213.13 
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Methodology  

 
The general 

methodology for 
mobile source 

inventory 
preparation 

involves three 
steps: 

1) Development of vehicle miles of travel (VMT) estimates for the 
required analysis years and transportation system networks; 

2) Development of hydrocarbon and NOX emission factors 
corresponding to the required analysis year; and 

3) Multiplication of emission factors by VMT to calculate estimated 
pollutant emissions from mobile sources in the required analysis years. 

 

1. Vehicle Miles of Travel (VMT) 

 
A modified four-

step process 

As noted previously, the nonattainment area contains three distinct planning areas.  NOACA uses a 
travel demand model, TRANPLAN, to model VMT in its five counties.  AMATS and ODOT 
cooperatively use a travel demand model, Cube Voyager, to develop VMT for Summit and Portage 
counties.  Ashtabula County is not covered by a travel demand model.  ODOT develops VMT for 
Ashtabula’s transportation 
system by factoring 
Highway Performance 
Monitoring System 
(HPMS) counts. 

Trip  
generation

Trip 
distribution

Mode  
choice 

Assignment VMT 

Both the NOACA and 
AMATS/ODOT models 
were recently recalibrated 
and revalidated.  The 
transportation networks 
and socio-economic data 
used within the models 
were modified to reflect year 2002 conditions.  The models use a modified four step – trip generation, 
trip distribution, mode choice, and assignment – process to generate VMT.  Reiteration and other 
features improve the validity of the modeled outcomes in these high-tech models. 

NOACA generates VMT at the link (i.e. a segment on the road network) level and then aggregates it 
into 5 mph speed range increments for freeway, major arterial, minor arterial, local and toll road 
classifications in preparation for pairing with emission factors. AMATS/ODOT prepare VMT and 
associated speeds for each link within their models and pair these with emission factors within the 
congestion mitigation/air quality (CMAQ) process they have developed.  ODOT uses HPMS data to 
identify rural and urban portions of VMT across 12 different classes (rural interstate, rural principal 
arterial, rural minor arterial, rural major arterial, rural minor collector, rural local, urban interstate, 
urban freeway/expressway, urban principal arterial, urban minor arterial, urban collector, and urban 
local) in preparation for pairing them with emission factors. 
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2. Emission Factors 

NOACA, AMATS and ODOT utilize the USEPA-developed and required MOBILE6.2 emission factor 
model to develop emission factors for pairing with the VMT generated in step one.  USEPA and Ohio 
EPA provide policy and technical guidance in the preparation of input files of the model runs. 

NOACA runs the MOBILE6.2 model separately and pairs the resulting emission factors with the VMT 
from its travel demand model in Excel spreadsheets.  ODOT does similarly for Ashtabula County.  
ODOT’s CMAQ process generates MOBILE6.2 emission factors and pairs them with VMT from its 
models in a dynamic programmed process for the AMATS area.  A summary of the emissions 
calculated by the process is printed out at its conclusion. 

 

Similar to previous MOBILE versions, the input files are divided into three sections: 
 

Ç the header section,  
Ç the run section, and  
Ç the scenario section. 

The header section contains information pertinent to all runs and scenarios within the input file.  It 
appears once at the beginning of the input file regardless of how many runs or scenarios are contained 
in it. 

The run section includes information and data elements that customize the analysis to the local area.  
All scenarios in the input file generally use the inputs within this section.  However, some of these 
inputs could be replaced with other values in the scenario section if modeling needs called for it. 

The scenario section includes information pertinent to only a given scenario, such as the calendar year 
or VMT distribution.  Many inputs can be placed in either the run or the scenario section.  The user 
determines the appropriate location based upon the desired impact, local or global, of the input.  The 
inputs used in this analysis are described below.  The inputs were discussed and agreed upon by the 
planning partners during a series of meetings, phone calls, teleconferences and e-mails during spring 
2006.  Where inputs are different between portions of the nonattainment area and those differences will 
impact the emission factor output, they will be pointed out.  In the absence of that clarification, the 
specified input is representative of the entire eight county area. 

Inputs are in regular text.  Explanations are in italic text.  Note:  inputs are not printed here in the 
required MOBILE input format. 

 

Header Section 

MOBILE6.2 INPUT FILE: This tells MOBILE6.2 that the file is a normal input file 
as opposed to a batch file. 

>  2002 SIP Inventory 
>  June 2006 These are comment lines that provide the user with 

information regarding the run. 
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REPORT FILE:  2002 SIP.out This provides a user supplied name for the traditional 
output file. 

 
SPREADSHEET: This asks for spreadsheet output in addition to the 

traditional output file. 
 
POLLUTANTS:  HC NOX This tells the model to produce HC and NOX emission 

factors. 
 
RUN DATA: This indicates the end of the header section and the 

beginning of the run section. 
 
Run Section
 
MIN/MAX TEMPERATURE:  61 89 This tells the model that the minimum and maximum 

daily temperatures are 61 and 89 degrees.  These are 
the inputs for the NOACA and Ashtabula County areas.  
The inputs for the AMATS area are 62 and 88 degrees.  
These inputs were developed by averaging the minimum 
and maximum temperatures for the nearest National 
Weather Service (NWS) climate data monitor to the 
subarea being modeled. 

 
REG DIST:  2002SIP.RDT This identifies the use of an alternative, local 

registration distribution and provides its file name.  This 
file contains a local registration distribution for five 
classes of light-duty vehicles.  It identifies the 
percentage of on-road vehicles in each of 25 model 
years.  This file differs for each of the subareas.  The 
inputs for each subarea are listed below.  The inputs 
were derived from a vehicle identification number (VIN) 
decoding project Ohio EPA conducted with funding 
from USEPA.  VINs contain information about the type 
of vehicle being registered with the Bureau of Motor 
Vehicles (BMV).  Processing of VIN data acquired from 
the BMV can provide a snapshot of the registration 
distribution in an area.  Ohio EPA did this for each of 
the state’s counties for the five light duty vehicle classes. 
These include light duty vehicles (passenger cars) and 
four size ranges of light duty trucks. 
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2002 Mobile Source Inventory 
8-Hour Ozone NAAQS Base Year 

Ozone Precursor Emissions
HYDROCARBON EMISSIONS (TONS/DAY) 

 SUBAREA 2002 Emissions 
 NOACA (Cuyahoga, Geauga, Lake, Lorain, Medina) 67.22 

Cuyahoga 40.69 
Geauga 3.28 

Lake 7.52 
Lorain 8.83 

Medina 6.90 
 AMATS (Portage, Summit) 30.59 

Portage 6.60 
Summit 23.99 

 Ashtabula  5.78 
 TOTAL  103.59 
 

NOX EMISSIONS (TONS/DAY)  

 SUBAREA 2002 Emissions 
 NOACA (Cuyahoga, Geauga, Lake, Lorain, Medina) 138.80 

Cuyahoga 83.28 
Geauga 6.10 

Lake 16.04 
Lorain 18.57 

Medina 14.81 
 AMATS (Summit, Portage)  64.73 

Portage 14.56 
Summit 50.17 

 Ashtabula   9.60 
 TOTAL  213.13 

 
Conclusion 

The inventories of ozone precursors are one of the first steps in the State Implementation Plan (SIP) 
process for this pollutant.  They serve as the starting point for determining the reductions that will be 
necessary to achieve attainment of the NAAQS.  Over the coming years, future year attainment 
inventories and source category budgets will be prepared and submitted by Ohio in its efforts to attain 
the new standard. 
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