Readme file

The following text provides background on the air quality CO hotspot analysis for the Illustrative Alternatives.

The explanation of the CO hotspot analysis is found in the November 2005 "Evaluation of Illustrative Alternatives on U.S. Side of Border – Volume 2, Technical Analysis" pages 12 and 13.  That text is quoted below.

2.6
Maintain Air Quality
Air pollution burden calculations were done to assess the relative effect of the Illustrative Alternative proposals for afternoon peak hour traffic in the design year of 2035.  “Pollutant burden” means the amount of pollution in terms of mass.  It is not a concentration.  The burden is for international traffic only, i.e., the traffic crossing the border.  

Emissions are calculated using a U.S. EPA computer program called MOBILE6.2 (latest version).  The inputs to this model that reflect regional conditions have been checked with SEMCOG.  Emission factors vary by speed and are typically modeled in five mile-per-hour increments (5 mph, 10 mph, 15 mph, etc.).  Most pollutants decrease as speed increases.  Slower speeds generally produce more pollutants per mile, although this relationship becomes more complex at higher speeds.  To generate the pollutant burdens for the Illustrative Alternatives, the average system speed was calculated by dividing the total VMT by the total VHT.

Emission factors were generated for several National Ambient Air Quality Standard pollutants: volatile organic compounds (VOCs), carbon monoxide (CO), nitrogen oxides (NOx), and larger and smaller particulates (PM10 and PM2.5, respectively).  These are pollutants for which the U.S. EPA has set standards to protect public health and welfare.  Emission factors for several air toxics were also calculated: benzene, 1,3-butadiene, formaldehyde, acetaldehyde, and acrolein.  The resulting emission factors for each of these pollutants were multiplied by the difference in vehicle miles as compared to the No Action condition.  

Carbon monoxide (CO) concentrations at/near plazas and on crossings and connecting roadway links can be compared to the National Ambient Air Quality Standard (NAAQS) for CO using CAL3QHC, which is a computer program developed by U.S. EPA and the Federal Highway Administration.  It is a dispersion model used to determine CO concentrations at receptor locations downwind of “at-grade,” “fill,” “bridge,” and “cut section” highways located in relatively uncomplicated terrain.  CAL3QHC adds features that account for queuing and, therefore, allows estimates of CO values at specific locations, such as where vehicles pay tolls or pass through customs inspection facilities.  For the Illustrative Alternatives, assumptions were made regarding the plaza, roadway and crossing operations during a typical 2035 afternoon peak traffic hour, related to number of lanes, delay and volumes from the traffic model runs.  The result is that CO in parts per million (ppm) was estimated to be less than two.  The ambient (background) levels of CO in Wayne County in 2005 are between 2.5 and 3.7 ppm.  So, adding the site-specific concentration to the background will not produce CO concentration values greater than the NAAQS standard of 35 ppm.

 

The balance of the files are CAL3QHC input and output files.  

For CO hotspots a prototypical "test" plaza was developed.  (See related files named Plaza Test 1.in and Plaza Test 1.out.  Cars and trucks were modeled in multiple, separate queues, with appropriate delays and emission factors from MOBILE6.2.  The results in Plaza Test 2.out show values no higher than 0.6 ppm and the conclusion was made that under no circumstances could plaza CO reach significant levels; so a value of <1 ppm was used for all plazas and put in Table 5-12 that way.  That expression was also used in Table 6-13 for crossings. The test plaza results were generalized to all locations for purposes of the Illustrative Alternatives.

For routes/alignments, sensitive receptors were identified and reasonably extensive tests were made along Conner and St. Jean in the north corridor and elsewhere.  No sites had values above very low levels.  So, route/alignment values were generalized in Table 7-11, with the finding that all alignments were <2 ppm. 

  

