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Background

The terrain of the project area is largely rural and quite flat, which
facilitates dispersal and dilution of air pollutants by surface winds. Fig-
ures 1 and 2 present wind speed and wind direction information averaged
for 1967 through 1971 from two airports (Willow Run and Detroit Metro~
politan) nearthe project. Figure 3 showsthe relative locations of the pro-
ject and the airports. A one day in nine day sampling of hourly data was
used. Wind datafor the two airports were first compared to determine that
they were quite similar. Figure 4 shows the overall frequency distribution
of wind speeds for the data used. Figure 1 shows that wind speed and wind
directionvary greatly - the most frequent wind directionoccurs only 6 per-
cent of the time. From Figure 4 it can be seen that 96 percent of the time,
wind speeds equal or exceed 4 mph.

The potential for air pollution episodes is quite low in Michigan due to
good horizontal ventialtion by wind, and the infrequent occurrence of stag-
nating anticyclones (high pressure areas) which persist for a significant
period of time. During the 30-year petriod 1936 to 1965 it was found that
stagnating anticyclones lasting 4 days or more occurred in the Michigan
vicinity only about once every two years.'

Existing Ambient Air Quality

A limited number of determinations of carbon monoxide levels were
made in the proposed construction corridor by Research Laboratory per-
sonnel, using the NBS Indicator Tube Method. Samples were taken near
points where the proposed freeway will intersect existing major traffic ar-
teries - 194, US 12, and M 153 (Fig. 3). Existing carbon monoxide levels
at locations away from these major intersections are estimated to be near
1 mg/cu m. Carbon monoxide levels found at the sampling stations are
presented in Table 1. Table 2 shows weather conditions for the days that
sampling was undertaken,

TABLE 1
AMBIENT CARBON MONOXIDE LEVELS
Peak Mofning Peak Afterncon
Location Traffic Traffic

9/7/72, 9/12/72,

mg/cu m mg/cu m
Ford Rd (M 153) 1 4
Michigan Ave (US 12) 1 3
194 1 4

'”Implementation Plan for the Control of Suspended Particulates, Sulfur
Oxides, Carbon Monoxide, Hydrocarbons, Nitrogen Oxides and Photochemi-
cal Oxidants in the State of Michigan, January 1972, pp. 1-2.




The Wayne County Health Department has a carbon monoxide monitor
onthe campus of Madonna College, about two miles north and one mile east
of the proposed construction corridor (Fig. 3). For 2,302 hours of sam~
pling during the period April through September 1972 the average CO con-
centration was 2.7 mg/cu m. Since the college area is presently more ur-
banized than the proposed construction area, 2.7 mg of CO/cu m is pro-
bably higher thanthe average level of carbon monoxide in the proposed con-
struction corrider even at locations where existing major traffic arteries
Cross.

No data were available for nitrogen oxide or hydrocarbon concentra-
tions near the proposed construction corridor.

Estimation of Pollutant ILevels

Ground level concentrations of traffic-emitted pollutants {(carbon mono-
xide, nitrogen oxides) were estimated under varying conditions at several
distances from, and normal to, the shoulder of the roadway. California's
generally unpublished and unvalidated highway line source dispersion model
was used. This model was recommended for use at the Institute of Air
Training given by the Environmental Protection Ageney at Durham, North
Carolina during May 1972. It includes meteorological conditions, traffic
volumes, traffic emission factors, and highway design as variables.

Meteorological data (hourly observations) recorded at Willow Run Air-
port and Detroit Metropolitan Airport were summarized for 1967 through
1971 based on a one day innine day sampling witha random start each year.

Emission factors were obtained from the U, S. Environmental Pro-
tection Agency, Office of Air Programs Publication, '"Compilation of Air
Pollutant Emission Factors, ' No. AP-42, Table 3-1. The 1975 emissions
were speed adjusted according to Figures 3-1 and 3-2 of the same publica-
tion in order to fit the peak and off-peak average traffic speeds for this
project. These emissions were used as a hase, and further adjusted based
on the projected national urban emissions from motor vehicles as shown in
Figures 1-3 inthe August 14, 1971 "Federal Register. ' The emission fac-
tors so derived and used for this study are:

Emission Factors g/mi

Year co NO,
50 mph 65 mph

1975 32.0 26.0 4.9

1877 24.0 19.6 3.9

1580 14.4 1.7 2.5

1985 4.8 3.9 1.2

1990 3.2 2.6 0.5




Traffic Estimates

Available traffic estimates are shown below. These are for one dir-
ection only, since the 94-ft median requires that separate calculations be
made for each set of three lanes and the pollutant concentrations summed

at the appropriate distances.

I 94 to Ecorse Rd.

Ecorse Rd to US 12

US 12 to M 153

Year

ADT DHV ADT DHV ADT DHV.
1975 21,050 2,400 21,750 2,480 23,050 2,630
1980 26,500 2,956 27,500 3,058 28,750 3,163
1985 32,000 3,520 33, 000 3,630 34,100 3,756
1990 37,100 4,040 38, 000 4,140 39,300 4,290

Peak traffic was predicted to occur between 7 and 9 p.m. on Friday
night, when lanes for one traffic direction would carry DHV traffic and the
opposing lanes 50 percent of DHV traffic.
ADT - 2DHV

mated by

22

Off-pesk traffic was approxi-

Pollution estimates were made for the following cases:

1. Peak traffic volumes

(a) ‘Worst meteorological conditions

3 mph wind parallel to highway

Atmospheric stability Class D (calculated values higher than for

Class T)

Traffic at 50 mph.

(b) Most probable 7-9 p.m. meteorological conditions

10 mph wind at 40 degrees to highway
Atmospheric stability Class D
Traffic at 50 mph,

2. Off-peak traffic volumes

(a) Most probable overall meteorological conditions

10 mph wind at 50 degrees to highway
Atmospheric stability Class D
Traffic at 65 mph.




The pollution estimates obtained are presented in tables 3 and 4. Am-
bient pollutant levels are not included. NOy (as NOy) values are included
for information only. No emission factors for NOg are available, so no
comparison of the reported NOy values with air quality standards is pos-
sible. Hydrocarbon data are not reported because photochemical smog is
not thought to occur in Michigan to any significant degree.

The moderate levels of carbon monoxide predicted are not expected to
cause adverse environmental effects.
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Figure 2. Wind rose, based on average of hourly weather data from Detroit Metro-
politan and Willow Run Airports.
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