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This report presents air quality information for a proposed section of
‘US 31 in Berrien County as shown in Figure 1., Meteorological data, and
estimates of pollution levels that might occur adjacent to the roadway should
it be constructed are included.

Terrain and Demograiphy

The terrain surrounding this project is flat to gently rolling, so that
dispersion of air poliutants is facilifated. Population density in Berrien
County is 157 per square mile with only 42 percent of the population living
in urban areas. Only three cities in the county have populations greater
than 10, 000,

Meteorology

Michigan lies in the normal track of migrating high and low pressure
centers at all times of the year. This results in great variation in day to
day weather. Frequent changes in wind speed anddirectionare experienced.
Even onoccasions whenan atmospheric inversion restricts vertical disper-
sion of pollutants, horizontal dispersion continues freely, Figure 2 shows
a 36~point bargraph of wind speed and direction occurrences at Kalamazoo
City Weather Station. Hourly weather data (6 a.m. to 11 p.m. only re-
corded) were obtained from the National Climatic Center at Asheville,
N. C. 28801 for the years 1967 through 1971 and a one day -in three day
sampling of the hourly data with arandom start each year was used to pre-
pare meteorological data, Figure 3is a 12-p01nt wind rose obtained by
condensing the 36-peint wind data.

Figure 4 shows the dlstrlbutmn of wind speeds observed., Wind speeds
are greater than 5 mph more than 90 percent of the time. The most prob-
able daytime wind speed was found tobe 12 mph, Atmospheric mixing depths
genorally range between 500 and 1,200 meters (547 to 1,300 yd), which is
very favorable for vertical dispersion of pollutants. '

Existing Ambient Air Quality

No data are available to establish presently existing air quality in the
area of this project.

Pollution Estimates

Estimates of pollutant concentrations at a height of 1.5 meters (5 {t)
above the ground were made for carbon monoxide and nitrogen oxides as
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nitrogen dioxide under various wind conditions. A mathematical model
based on the Gaussian diffusion equation, modified for a line source, was
used'. This model has been accepted by the Federal Highway Administra-

tion andthe Federal Environmental Profection Agency. Inputs tothe model

include meteorological conditions, traffic volumes, vehicle emission fac—
tors, and design of the highway.

Vehicle emission factors shown in the following table were calculated
using procedures from "Compilation of Air Pollutant Emission Factors, "
AP 42, 2nd edition, U.S. Environmental Protection Agency, April 1973 and
interim light duty vehicle standaxds promulgated by the EPA administrator
in September 1973.

EMISSION FACTORS
(g/mile at 55 mph)

Carbon Monoxide

5 Percent 6 Percent 8 Percent
Year ‘Commercial Commercial Commercial

Vehicles Vehicles Vehicles
1985 4.7 5.2 6.3
2000 4.1 4.7 5.8

Oxides of Nitrogen

5 Percent 6 Percent 8 Percent
Year Commercial Commercial Commercial

Vehicleg - Vehicles Vehicles
1985 1.7 1.8 2.0
2000 1.4 1.6 1.8

1Beaiton, J. L., Ranzieri, A. J., Shirley, E. C., and Skog, J. B., "Ma-

thematical Approachto Estimating Highway Impact on Air Quality, " Pre-

pared by California Division of Highways, National Technical Information
~ Service, Springfield, Va. 22157, Reporit No. FHWA-RD~-72-36.
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CFigure 2. Wind speed and direction occurrences at Kalamazoo weather station.




Pollution concentrations were estimated for:

1) Two representative sections which covered the length of the pro-
ject. See Figure 1 for the location of the sections which are identified as

follows:
Section Location
1 Matthew Rd (near) to Mayflower Rd
2 Mayflower Rd (near) to Indiana State Line

2) The years 1985 and 2000,

3) Ther_ area above the pavement (mixing cell).

Information used as inpuf to the model consisted of:

1) .Estimated peak p.m. (7:00to 8:00) and off-peak traffic volumes.

Traffic estimates are shown in Table 1.
percent of ADT

e

TABLE 1 -

Off-peak traffic was taken as 4

TRATFYFIC ESTIMATES FOR PROPOSED US 31
(Total Traffic in Both Directions)

Year Section 1 Section 2
29,400 29, 600
1985 (3,705) {3,715)
[1,176] 1,184]
48,200 48, 600
2000 . (6,073) {6,123)
[1,728] [1,944]

Commercial Vehicles _
~Section 1 - 5 percent of peak, 6 percent of off-peak
Section 2 - 5 percent of peak, 8 percent of off-peak

All Speeds - 55 mph

Peak Duration - variable,

_around 1 hour

000 = Average Daily Traffic (vehicles/24 hr)

(000) = p.m. Peak Traffic (vehicles/hr)

[000] = Off-Peak Traffic (4 percent ADT) (vehicles/hr)
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Figure 3. Wind speed and direction occurrences at Kalamazoo weather station.
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2) Meteorological Conditions.

a) Worst meteorological conditions, which will seldom occur ac~
cording to meteorological records, were taken as a 3 mph wind paral-
lel tothe roadway, under atmospheric stability class F. Parallel wind
buildup distances used were: Section 1) 42,400 ft; Section 2) 8,000 ft.

b) Most probable meteorological conditions (shown in data tables)
were chosen for the time of day involved, and the overall most likely
stability class (D) was used.

3) Road Profile. All sections are at grade.

4) width of Sections, Sectionl, two 36-ft roadways with 10-ft shoulders,

separatedby a variable (94~ff minimum) median, Section 2, two 24-ft road-
ways with 10-ft shoulders, separated by a 94-ft median.

All estimates of poliution levels represent maximum one hour concen-
trations andare inaddition toexisting background levels. Table 2 presents
estimates of pollutant levels for carbon monoxide and nitrogen dioxide in
the area over the highway (mixing cell), Nitrogen oxide data are included
as information only, There is no emission factor for nitrogen dioxide as
such, so no comparison of the estimates with an air quality standard is
possible. :

Pollution estimates are calculated based on the present 55 mph speed

limit, Should speed limits be increased to the previous 70 mph limit then
pollution levels will decrease by 9 percent.

Federal airquality standards for earbonmonoxide and nitrogen dioxide
are: :

CO: (a) 10 mg/cum (9 ppm) maximum 8 hr average concentration
not to be exceeded more than once per year.

(b) 40 m_g/cu m (36 ppm) maximum 1 hr concehtration not to
be exceeded more than once per year,

NO,: 100 pg/cu m (0. 05 ppm) annual arithmetic mean,

The estimated concentrations of carbon monoxide on and near the pro-
posed roadway are low. . No adverse environmental effects are expected.
The projectis consistent with the state implementation plan for meeting air
quality standards.
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