




 
Table 8 – MOBILE 6.2 input file for 2002 Intrazonal Emission Factors 
 
MOBILE6 INPUT FILE : 
RUN DATA 
EXPRESS HC AS VOC  : 
EXPAND EVAPORATIVE : 
EXPAND EXHAUST     : 
HOURLY TEMPERATURES: 57.8 61.8 66.9 72.3 77.0 80.4 83.1 84.8 87.3 87.7 87.8 
87.4 85.5 82.4 76.7 71.9 69.9 67.6 65.3 63.5 62.0 60.3 58.9 58.8 
 
FUEL RVP           : 9.0 
 
SCENARIO REC       : Wheeling 2002 INTRA - CENTROID H24 - SPEED 20.0 
CALENDAR YEAR      : 2002 
EVALUATION MONTH   : 7 
AVERAGE SPEED      : 20 ARTERIAL 
end of run 
 
Table 9 – Partial Listing of 2002 Final Emission Factor File 
 
11 0      5.0  62.6 EXHAUST  HC:     2.434 
11 0      5.0  62.6 RUNING L HC:     2.147 
11 0      5.0  62.6 RSTING L HC:     0.111 
11 0      5.0  62.6 EXHAUST  CO:    35.174 
11 0      5.0  62.6 EXHAUST NOX:     3.851 
11 0      6.0  62.6 EXHAUST  HC:     2.167 
11 0      6.0  62.6 RUNING L HC:     1.557 
11 0      6.0  62.6 RSTING L HC:     0.111 
11 0      6.0  62.6 EXHAUST  CO:    31.350 
11 0      6.0  62.6 EXHAUST NOX:     3.674 
11 0      7.0  62.6 EXHAUST  HC:     1.951 
11 0      7.0  62.6 RUNING L HC:     1.275 
11 0      7.0  62.6 RSTING L HC:     0.111 
11 0      7.0  62.6 EXHAUST  CO:    28.523 
11 0      7.0  62.6 EXHAUST NOX:     3.493 
11 0      8.0  62.6 EXHAUST  HC:     1.789 
11 0      8.0  62.6 RUNING L HC:     1.063 
11 0      8.0  62.6 RSTING L HC:     0.111 
11 0      8.0  62.6 EXHAUST  CO:    26.404 
11 0      8.0  62.6 EXHAUST NOX:     3.358 
11 0      9.0  62.6 EXHAUST  HC:     1.664 
11 0      9.0  62.6 RUNING L HC:     0.899 
11 0      9.0  62.6 RSTING L HC:     0.111 
11 0      9.0  62.6 EXHAUST  CO:    24.755 
11 0      9.0  62.6 EXHAUST NOX:     3.252 
11 0     10.0  62.6 EXHAUST  HC:     1.563 
11 0     10.0  62.6 RUNING L HC:     0.767 
11 0     10.0  62.6 RSTING L HC:     0.111 
11 0     10.0  62.6 EXHAUST  CO:    23.436 
11 0     10.0  62.6 EXHAUST NOX:     3.168 
 
 



Temperatures 
 
The base year for current state implementation work for both PM2.5 and ozone is 2002.  This 
was also a significant ozone year with several 1-hour and 8-hour episodes of elevated ozone 
within the state of Ohio.   For the ozone day maximum and minimum temperatures, three 
episodes with statewide elevated ozone concentrations were chosen to determine the average 
maximum and minimum temperatures for these episode days. 
 
June 21, July 8 and August 10, 2002 were the three episodes chosen. Local Climatic Data 
summaries from the National Climatic Data Center for National Weather Service sites in and 
around Ohio were reviewed to obtain the individual temperature values.  The three day average 
maximum and minimum temperatures were developed for each of these sites.  Each county in the 
state was then assigned one of these surface stations in a manner consistent with the assignment 
of meteorological data sets for use in air quality modeling in the Division of Air Pollution 
Control Engineering Guide 69 (EG69) which provides guidance on the application of air quality 
models within Ohio.  In cases where the surface station data were not available, the upper air 
station identified in EG69 was assigned for those counties.  For the Wheeling metro area, 
temperature data from the Pittsburgh, PA weather station was used, with a three-day average 
high temperature of 88 degrees and a three-day average low of 58 degrees as shown in the graph 
in Figure 3. 
 
 
Figure 3 – Summer Temperature by Hour of Day 
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CMAQ Process

Total emissions were computed with ODOT’s new CMAQ process.  This process produces the
same outputs as the old CMAQT, but uses newer data on daily and directional traffic
distributions as well as more up to date volume/delay functions from the 2000 Highway
Capacity Manual (HCM).  This process also uses rewritten code able to handle the newer model
network formats.

The process uses a combination of the MOBILE6.2 emission factors and the daily link volumes
that come out of the travel demand model.  Emissions are calculated for each link for each hour
of the day.  

The hourly volumes are multiplied by the MOBILE6.2 emission factor for the corresponding
hour of day and speed to calculate emissions for every link for each hour.  The final total
emissions for the area are the sum of all individual link-hour emissions.

B. PM 2.5 Analysis 

In December 2004, the US EPA issued air quality designations regarding the fine particulate (or
PM 2.5) standard.  All three counties in the metro area were designated non attainment for PM
2.5 and federal rules require a new conformity determination within a year of the effective date
of a new standard.  The effective date for the PM 2.5 standard is April 5, 2006.  Belomar, in
cooperation with state and federal Departments of Transportation and Environmental Protection,
has updated the regional air quality emissions analysis for Plans and Transportation
Improvement Programs (TIPs) to include PM 2.5 related emissions.

PM 2.5 Standard

The U.S. EPA has established two standards for PM 2.5, annual and 24-hour.  The annual
standard is exceeded if the 3-year average of annual mean PM2.5 concentrations is greater than
15 micrograms per cubic meter, the 24-hour standard is exceeded if the 3-year average of the
annual 98th percentile concentrations is greater than 65 micrograms per cubic meter.  Currently,
the metro area only violates the annual standard and to be consistent with the standard, regional
emission estimates used to determine transportation conformity must also have annual units.

In urban areas regional emissions analyses typically rely on the results of travel demand models,
which replicate average daily travel conditions.  Therefore there is a need to develop annual
emission estimates from daily travel demand model outputs, primarily vehicle miles of travel.  In
August 2005, US EPA issued a Guidance Document for Creating Annual On-Road Mobile
Source Inventories for PM 2.5 Non-Attainment Area for Use in SIPs and Conformity, outlining
several acceptable approaches.  In the Wheeling metro area the two season approach
(Winter/Summer) was selected to develop annual emission estimates, therefore travel demand
and emission factors are seasonally adjusted as described on the following pages.



Regional Emissions Test and Analysis Years

In the absence of budgets the No-greater-than-2002 Baseline year test is being used to
demonstrate conformity.  Emissions were generated for three interim years (2009, 2018, and
2025) as well as the plan horizon year (2035).

Analysis Components

The regional emissions analysis will include emissions for Direct PM 2.5 (exhaust, brake, and
tire wear) and Nitrogen Oxides (NOx).  Thru the interagency consultative process, Volatile
Organic Compounds, Sulfur Oxides, and Ammonia were presumed insignificant.

Seasonal Factoring of Travel Demand Model Output

Four digital networks are used in the Long Range Plan analysis to estimate average daily traffic
volume in the years 2009, 2018, 2025, and 2035.  Projected average daily traffic volumes by link
are then seasonally factored by functional class to create seasonal volumes: Average Daily
Winter and Average Daily Summer.  The seasonal factors were developed using both the
WVDOT and ODOT traffic counting programs.  

Seasonal VMT factors are estimated as an average of monthly VMT factors.  For each month,
the VMT factor is the inverse of the factor applied to short-term traffic counts that converts them
into an estimate of Annual Average Daily Traffic (AADT).  The 2005 count factors for Ohio
shown in Table 10 below are available on the Ohio DOT web site at:
http://www.dot.state.oh.us/techservsite/availpro/Traffic_Survey/Seasonal/Sea_Adj_Fctrs.htm 
The winter season is defined as months October thru March and summer is defined as months
April thru September.  The seasonal factors are applied to the travel demand model average daily
volumes and intra-zonal trips that are input to CMAQT creating two independent PM2.5 air
quality runs by season (summer/winter) for each analysis year.

Table 10 - Seasonal VMT Factors (ADT to Winter and Summer)

Federal Functional Class
Ohio Winter

Oct-Mar

Ohio
Summer
Apr-Sep

WV
Winter

Oct-Mar

WV
Summer
Apr-Sep

01 – Rural Interstate 0.917 1.083 0.920 1.080
02 – Rural Principal Arterial 0.929 1.071 0.914 1.086
06 – Rural Minor Arterial 0.939 1.061 0.950 1.050
07-09 – Rural Collectors and Local 0.935 1.065 0.950 1.050
11 – Urban Interstate 0.959 1.041 0.932 1.068
12 –Urban Freeway/Expressway 0.956 1.044 0.947 1.053
14 – Urban Other Principal Arterial 0.929 1.071 0.947 1.053
16-19 – Urban Minor Arterials,
Collectors and Local 0.955 1.045 0.947 1.053



Emission Factors and Seasonal Temperatures

Two emission factor files were generated for each year of analysis, one for the summer half of
the year and one for the winter half of the year.  Each emission factor file involves multiple runs
of MOBILE 6.2, one for arterials, one for freeways, one for evaporative factors, and one for
intra-zonal trips.  

Six month average minimum and average maximum temperatures were used to generate two sets
of emission factors (winter & summer).  Summer temperatures that match ozone conformity
determinations for the area are used.  The winter day minimum and maximum temperatures (29
and 47 degrees F) were provided by West Virginia DEP staff.  Winter temperatures for each
hour of day for 24 hours were estimated using these minimum and maximum temperatures and
an average day temperature profile.  

Table 11.1 – PM 2.5 and NOX Annual Emissions by County
Belmont County

OH
Marshall County

WV
Ohio County

WV
WV Total

Year PM NOX PM NOX PM NOX PM NOX
2002 42.1 2587.9 10.4 564.3 21.7 1353.1 32.0 1917.4
2009 22.9 1420.7 5.3 297.5 15.3 973.6 20.6 1271.1
2018 13.2 608.4 3.1 131.6 9.3 431.9 12.4 563.5
2025 12.5 417.0 3.0 94.1 8.9 299.3 11.9 393.4
2035 12.1 353.2 2.8 79.0 7.9 233.5 10.7 312.5

Table 11.2 Three-County Region Total Emissions
Year PM NOX
2002 74.1 4505.3
2009 43.5 2691.8
2018 25.5 1171.9
2025 24.4 810.3
2035 22.9 665.7

Note: Emissions are expressed in tons



ATTACHMENT A – PROJECTS IN THE 2035 MPO LONG-RANGE PLAN

BELMONT COUNTY

YEAR           PROJECT

26-35          Upgrade I-70 to six lanes from Mall Rd to SR9
09-18          Upgrade Modify Mall Rd interchange to improve access to
               I-70
09-18          I70/SR331 interchange modification
02-09          SR149 Relocation through Bellaire
09-18          Install signals at SR149 and US40 intersection
09-18          I-70 WB off Ramp at SR149 interchange, install signals
               and mark right and left turn lanes

OHIO COUNTY

18-25        Upgrade I-70 to six lanes from Elmgrove Interchange to
             Cabela Dr
09-18        Construct a new interchange on I-70 between Elmgrove and 
             Cabela Dr interchanges
09-18        Install signals at intersection of I-70 EB on/off Ramps with      

             US 40 east of Kruger St.
09-18        Add a right turn lane on Kruger St approach at intersection 
             with US40

MARSHALL COUNTY 
 
09-18 WV 2 upgrade to 4 lanes from south of CR 29 (MP 6.46) to  
09-19 South of CR 27 (MP 7.41) 
 
09-18 WV 2 upgrade to 4 lanes from 0.95 mile south of CR 2/8  
09-19 (MP 12.25) to 3.8 miles north of CR 74 (MP 13.46)     
 
09-18 WV 2 upgrade to 4 lanes from south of CR 78 (MP 4.50) to  
09-19 South of  CR 29 (MP 6.46) 
 
25-35        WV 2 upgrade to 4 lanes from 1.1 mile north of CR 2/2  

(MP 1.92) to 0.18 mile south of CR 78 (MP 4.50) 
 
09-18 Replace CR 5 one lane bridge over Big Wheeling Creek south of  
09-19 CR 21 with two lane bridge 
 
09-18 US 250 and Jefferson St (CR 250/88) intersection radii 

improvements 

09-18        Replace Shephard Bridge on CR 74 (MP 16.8) 

09-18        Replace Rude Bridge on CR 5 (MP 3.98) 



ATTACHMENT C

Public Involvement Documents



Appeared in the Times Leader, The Intelligencer, and Wheeling News Register
on November 19, 2007 and November 26, 2007.


