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This report presents estimates of pollutionlevels that might occur ad-
jacent to the roadway for the proposed reconstruction of I 94 BL southwest
of Battle Creek in Calhoun County as shown in Figure 1.

Terrain and Demography

The terrain surrounding this project is flat to gently rolling, so that
dispersion of air pollutants is facilitated. The population density of Cal-
houn County is 202 per square mile with 60 percent urban.

Me‘teorology

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 and direction are experi-
enced. Figure 2 shows a 36-point bar graph of wind speed and direction
occurrences at Kalamazoo City Weather Station. Hourly weather data
(6 a.m. to 11 p.m. only recorded) were obtained from the National Clima-
tic Center at Asheville, N. C. for the years 1967 through 1971 and a one
day in three day samplingof the hourly data with a random start each year

was used to prepare meteorological data. Figure 3isa 12-=-p01nt wind rose . -

obtained by condensing the 36-point wind data.

Figure 4 shows the distribution of wind speeds observed. Wind speeds
ave greater than 5 mph more than 90 percent of the time. The most prob-
able daytime wind speed was found to be 12 mph.

) According to air pollution publication AP 101, U. S. Environmental
Protection Agency, 1972, atmospheric mixing depths in lower Michigan
generally are between 500 and 1,200 meters (547 fo 1,300 yd), which is
very favorable for vertical dispersion of pollutanf:s.

Existing Ambient Air Quality

No data are available to establish existing air quality in the area of
this project; however, estimates of background air quality that may exist
in the project area are:

~ carbon monOxid_e - 1 to 3 mg/cu m for a maximum- 8-hour concentra-
tion, and 4 to 8 mg/cu m for a maximum 1 hour concentration.

. These estimates were supplied by the Michigan Departmeht of Natural
Resources, Air Pollution Control Division.
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WIND DIRECTION, DEGREES
Figare 2. Wind speed and direction occurrences at Kalamazoo City Weather Station,

.20
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Pollution Estimates

Estimates of carbon monoxide concentrations were made at a height of
1.5 meters (5 ft) above the roadway. A mathematical model based on the
Gaussian diffusion equation, modified fora line source, was used', Inputs
to the model include meteorological conditions, traffic volumes, vehicle
emission factors and design of the highway.

Estimates of nitrogen dioxide concentrations are not included in this
report because, while the national air quality standard is for nitrogen dio-
xide (NOg), the mixfure of nitrogen oxides (NOy) emitted by vehicles con-

‘sists largely of nitric oxide (NO) with less than five percent of the nitrogen

oxides emitted as NOg, according to Federal EPA data. Subsequent o
being emitted from the tailpipe, NO may be converted to NO, at varying
rates, depending on atmospherie conditions. There is no air quality stan-
dard for NO, which is much less toxic than NOg. Thus, there is no mean-
ingful way of comparingvehicle exhaust emissions with the air quahty stan-
dard for NO,. :

Carbon monoxide concentrations were estimated for:

1) Two alternate routes (C and D). Alternate C follows and incorpo--

rates the existing roadway the entire length with the existing roadway serv-

ing as the northbound lanes of the proposed roadway. Alternate D consists

of two new roadways parallel to the existing roadway with the northbound

lanes about 75 ft to the west. Alternate D extends only from I 94 north to
Columbla Rd then becomes Alternate C.

e e e

 2) Three representatwe sections whmh covered the 1ength of the pro-

ject. See Figure 1 for the location of the sectiong which are 1dent1f1ed as -

follows:
Section Location
1 ' 1 94 to Columbia Rd
2 Columbia Rd to Cedar Point Entrance

3 Cedar Point Entrance to M 96

' Beaton, J. L., Ranzieri, A. J., Shirley, E. C., and Skog, J. B., "Ma~
thematical Approach to Estimating Highway Impact on Air Quality," Pre-
pared by California Division of Highways, Report No. FHWA-RD-72-36,
CALINE 2 modification, programmed March 1975, was used.




3) The years 1978 and 2000.

4) The area above the pavement (mixing cell) and at two receptors
near the proposed roadway.

Information used as input to the mbdel consisted ”of:

1) Vehicle emission factors shown in the following table were caicu-
lated using procedures from "Compilation of Air Pollutant Emission Fac-
tors," AP 42, Supplement No. 5, December 1975 edition, U. S. Environ-
mental Protection Agency. Emission factors were calculated at a fempera-
ture of 60 Fwith 20 percent of vehicles in a cold start condition, 27 percent
of vehicles in a hot start condition, and the remainder of vehicles in a hot
operation mode. Vehicle age mix data used were for Michigan registra-

tions obtained from the Secretary of State. National estimates from AP 42

for average annual miles driven for various age vehicles were used.

EMISSION FACTORS FOR
CARBON MONOXIDE, g/mi
(b percent commenrcial)

Year Average Vehicle Speed, mph
45 55

1978 —— 15.56

2000 4.1 3.6

2) Estimated peak traffic (10:00 to 11:00 a.m. ) and off-peak traffic

volumes. Traffic estimates are shown in Table 1. Off-peak traffic was
taken as 4 percent of ADT.

3) Meteorological conditions. Worst meteorological conditions were
taken asa 3 mph wind parallel to the roadway, under atmosPhenc stablhty
class E.

4) Road profile.. All sections are at grade.

5) Widthof all sections, two 24-ft roadways with shoulders, separated
by an 84—t median. '

All estimates of carbon monoxide levels represent maximum one-hour
concentrations and are in addition fo existing background levels. Table 2
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presents estimates of carbon monoxide levels in the area over the pavement
{mixing cell).

Comparison of Estimates with Air Quality Standards

a) 8 hr carbon monoxide air quality standard - 10 mg/cu m (9 ppm)

If for 1978 the highest carbon monoxide levels from the roadway are

used (Section 1), and an 8-hr period is taken as two peak hours of 3.9 mg/

cu m andsix off-peak hours of 1.4 mg/cu m, the 8-hr average carbon mon-
oxide concentration from the roadway is 2.0 mg/cu m. Adding this con-
centration to the 1 to 3 mg/cu m estimated background results in a total
carbon monoxide concenfration of 3.0 to 5.0 mg/cu m, which ig below the
air quality standard. For the year 2000 the carbon monoxide concentra-
tions are estimated to be much lower than the 1978 concentrations due to a
larger percentage of exhaust controlled vehicles required by Federal law.

b) One-hour carbon monoxide air quality standard - 40 mg/cu m (36
ppm}

The maximum estimated one-hour concentration of carbon monoxide
(roadway plus background) is 3.9 plus 4 to 8 mg/cu m, a range of 7.9 to
11.9 mg/cu m. This is far below the 40 mg/cu m standard.

Conclusions

The estimated concentrations of carbon monoxide above the pavement,
including estimated exdsting background, for each alternate route of the
proposed roadway are within national air quality standards. No significant
difference in carbon monoxide concentrations between the alternate routes
was found and no adverse environmental effects are expected. The project
is consistent with the state implementation plan for meeting national air
quality standards.

Additional Information for Receptor Sites

Concentrations of carbon monoxide were estimated at a day care cen-
ter and achurch near the proposed route. The loeations are shown in Fig-
ure 1. : '

1. Day care center located approximately 400 ft east of existing T 94
BY.




2. Church of Christ located approximately 250 ft east of existing I 94
BL.

The estimated carbon monoxide concentration at any of these sites un~
der worst meteorological conditions isless than 1.0 mg/cu m above back-
ground, thus no adverse environmental effects are indicated.

The meteorological condition yielding the highest calculated values at

both sites is a 3 mph wind blowing across the proposed route toward the
receptors, stability class E.






