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This reportpresents air quality information for the environmental im-
pact statement concerning a part of proposed 1 475. Included are meteoro-
logical data, a limited quantity of ambient air quality data, and estimates
of pollution levels that might occur adjacent to the freeway if it is con-
structed.

General Description of the Project

This 8.5 mile freeway project is in an urban area, in the city of Flint,
Genesee County, and is surrounded by flat to gently rolling terrain, which
facilitates dispersal of air poliutants.
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Summary

Examinationof meteorologicaldata shows that the potential forair pol-
lution episodes in the area of this project is quite low. Wind direction is
variable and the probable daytime wind speedexceeds 11 mph, which means
that pollutants are quickly diluted and dispersed. '




Pollution estimates made by a mathematical model indicate that poi-
lutant levels adjacent to this segment of 1 475 will be quite low. The pro-
ject does not conflict with the State of Michigan Implementation Plan for
meeting Federal air quality standards.

Figure 1 shows estimated worst condition carbon monoxide levels which
are (in addition to existing background) resulting from traffic on the pro-
posed freeway. These values were calculated using peak traffic estimates
under unfavorable wind conditions of a 3 mph wind blowing parallel to the
roadway. Carbon monoxide levels will seldom reach even these modest
values because the wind will normally blowacross the freeway at consider-
ably higher speeds, and peaktraffic persists for only a few hours each day.

10
weseww FREEWAY ONLY
S s em FREEWAY PLUS SERVICE ROADS
8 freer
= 8
AN

HiIGHEST TRAFFIC AREA

CARBON MONOXIDE Mg/Cum
o
!

LOWEST TRAFFIC AREA
L \

2 e
o1 1 1 1 | |

40 50 60 70 80O 90 100
DISTANCE FROM EDGE OF SHOULDER, METERS

Figure 1. Estimated worst condition of carbon monoxide
concentrations from the proposed freeway, 1980.

Figure 2 shows the trend of estimated total carbon monoxide emissions
during a 20-year period after comgigtion of the project. The decrease in
carbon monoxide emission, even though traffic volumes will increase, is
due to Federal exhaust emission controls on vehicles.
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Figure 2. Trend of carbon monoxide emission from the
proposed freeway over a 20-year period.

Meteorology

Meteorological data (hourly observations) recorded at Bishop Airport
near ¥lint were summarized overa five year periodfrom 1967 through 1971
using a one day in nine day statistical sampling with a random start each
year. The data were obtained from the National Weather Records Center
at Asheville, North Carolina. Figure 3 shows the frequency of wind direc-
tion and wind speed on a 36-point bar graph. Figure 4 shows a 12-point
wind rose for the same data. Since Michigan lies in the normal track of
migrating high and low pressure centers at all times of the year, there is
great variation in day to day weather. Thus, while the "prevailing” wind
‘direction is from westerly directions, the wind actually comes from any
given direction only about 6 percent of the time. Even on occasions when
atmospheric inversions restrict vertical dispersion of pollutants, horizon-
tal ventilation continues freely. Figure 5 shows that about 97 percent of
the time wind speeds exceed 4 mph. The most probable wind speeds are
12 mph for off-peak daytime traffic and 11 mph for peak p. m. traffic (3:30
to 4:30). -
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Figure 4. Frequency of wind direction and speed, percent
(calms distributed).
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Figure 5. Wind speed distribution at Bishop Airport.

There is insufficient time for photochemical reaction between air pol-
- lutants to take place before dispersion and dilution occur. As a result,
photochemical smog of the Los Angeles type is not thought tooccurin Michi-
Cgant.

, The potential for air pollution episodes is related to the incidence of

stagnating anticyclones (high pressure areas) with associated inversions
- that linger a few days. A study covering the 30 year period, 1936 through
19657 found that stagnating anticyclones lasting 4 days or more occurred
inthe Michigan vicinity on the average about once every two years. Thus,
the potential for air pollution episodes in the area of this project is quite
low.

Existing Ambient Air Quality

. No data for carbon monoxide levels in the proposed construction area
-were available from any source. The only information available on nitro-
. .gendioxide levels was from a National Air Sampling Network Station at the
Flint City Hall, near the proposed project. Those data are strongly dis~

'Implementation Plan for the Control of Suspended Particulates, Sulfur
Oxides, Carbon Monoxide, Hydro_carbons, Nitrogen Oxides, and Photo-
chemical Oxidants in the State of Michigan, January 1972, pp. 5-9to5-11.

2Ibid p. 1-2.




puted by the State of Michigan®, which contends that the nitrogen dioxide
levels reported exceed actual levels by a considerable margin. TFor the
present we conclude that no useable data on nitrogen dioxide levels are
available.

A limited number of carbon monoxide determinations were made along
the proposed construction corridor by the Department's Research Labora-
tory, using the NBS indicator tube method. Table 1 presents the results
obtained at locations indicated by numbers on the map in Figure 6, and

shows the meteorological conditions that prevailed during the sampling
periods.

Pollution Estimates

Estimates of pollutant concentrations 1.8 meters (5 ft) above the ground
were made for carbon monoxide and nitrogen oxides (as nitrogen dioxide)
under various wind conditions at distancesup to 100 meters from the shoul~
der of the roadway. A mathematical model based on the Gaussian Diffusion
Equation?, modified for a line source, was used. This model has not been
completely validated but it is accepted by the Federal Environmental Pro-
tection Agency and the Federal Highway Administration. Inputs to the model
include, meteorological conditions, traffic volumes, vehicle emission fac-
tors, and design and direction of the highway.

Vehicle emission factors shown in the following Table were developed
using a calculation method recommended at a FHWA Air Pollution Workshop
held at Airlie Virginia, during February 1973. These emission factors
arebelieved tobe based on the work of D. 8. Kircherand D. O, Armstrong,
Environmental Protection Agency, Durham, North Carolina.

3Impiementation Plan for the Control of Suspended Particulates, Sulfur
Oxides, Carbon Monoxide, Hydrocarbons, Nitrogen Oxides, and Photo-
chemical Oxidants in the State of Michigan, January 1972, p. 1-2.

4J. L. Beaton, A. J. Ranzieri, E. C. Shirleyand J. B. Skog, Mathemati-
cal Approach to Estimating Highway Impact on Air Quality. Prepared by
California Division of Highways. National Technical Information Service,
Springfield, Va. 22157 Report No. FHWA-RD-72-36.




'EMISSION FACTORS g/mi
(5% Heavy Duty Vehicles)

Carbon Monoxide

Speed, Miles Per Hour

Year 15 T720 | 25 | 80 | 3 | 40 | %5 [ 50 [ 55
1980 --—- 16.0 ~-- 11,2 10.1 8.9 8.1 7.9 7.7
1985 ~--- 7.5 --- 5.3 4.7 4.2 3.8 3.7 3.8
1990 8.3 --—— --- 4.5 4.1 -— 3.3 3.2 3.1
1995 8.3  --—- 5.3 4.5 --- 3.6 3.3 3.2 3.1
2000 8.3 --- 5.3 4.5  --— 3.6 3.3 =--- 8.1
Nitrogen Dioxide

Year Speed, Miles Per Hour

15 20 | 25 30 35 | 40 | 45 | 50 | 55
1980 --—- 2.2 --- 2.5 2,6 2.7 2.9 3.0 3.1
1985 --- 1.4 --- 1.5 1.6 1.7 1.8 1.9 2.0
1990 1.2  ——-  -—— 1.4 1.5 --—— 1.7 1.7 1.8
1995 1.2  --- 1.3 1.4 --— 1.6 1.7 1.7 1.8
2000 1.2  --- 1.3 1.4 --—- 1.6 1.7 -—- 1.8
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Location of sampling sites and sections used for pollution estimates.

Figure 6.




Pollution concentrations were estimated for:

1. Seven representative scctions, which covered the entire length of
the project. Sec Figure6 for location of the sectiong which are as follows-

Section Location

5th St to Kearsley St

Kearsley St to Longway Ave
Longway Ave to Kearsley Park Blvd
Kearsley Park Blvd to Stewart Ave
Stewart Ave to Austin Ave

Austin Ave to Cornell Ave

Cornell Ave to Saginaw St

-3 S O W DN

2. Carbon monoxide and nitrogen oxides (as NO2)

3. The years 1980, 1985, 1990 and 2000

4. Distances of 40, 60 and 100 meters from the edge of the freeway
shoulder.

Information used as input to the model consisted of:

1. Peak p,m. (3:30 to 4:30) and off-peak traffic volumes. Traffic es~
timates are shownin Table 2 for the freeway and in Table 3 for the service
roads. Off-peak traffic was taken as 4 percent of ADT.

2. Meteorological conditions. (a) Worst meteorological conditions,
which will seldom occur, were taken as a 3 mph wind parallel to the road-
way, under atmospheric stability class D. Parallel wind buildup distances
used were: Section 1 and 2) 2,300 ft; Section 3) 2,000 ft; Section 4) 8,700
ft; Section 5) 6,000 ft; Section 6) 5,500 ft; Section 7) 4,500 ft. Calculated
pollution levels under parallel wind conditions were found to be higher for
atmospheric stability class D thanfor class F. (b) Most probable meteoro-
logical conditions (shown indata tables) were chosenfor the time of day in-
volved, and the overall most likely stability class (D) was used. Table 4
shows the frequency distribution of atmospheric stability classes for the
meteorological data used.

3. Roadway profile. Section 4 is elevated an average of 17 ft. The
remaining sections are depressed to average depths as follows:

Section 1 - 19 ft
2and3 - 10ft
5 - 17 ft
6and7 - 13ft

~11-
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TABLE 3

TRAFFIC ESTIMATES FOR SECTION 1, 2 AND 6
SERVICE ROADS

Sections 1 and 2 Section 6
Year
Southbound Northbound Southbound Northbound
14,444 23,058 9,330 24,039
1980  {1,343(20). (2,144(20)) (868(29)) (2,236(29))
[578(30)] [ 922(30)] [373(32)] [962(32)]
15,083 23,929 10,302 26,543
1985  (1,403(20)) (2,225(20)) {958(27)) {2,4682T))
[603(30)] [957(30)] {412(32Y] [1,062(32)]
16,683 25,029 11,240 28,920
1990  (1,552(15)) (2,328(15)) (1,045(25)) (2,690(25))
[667(30})] [1,001(30)] [450(32)] [1,157(32)]
17,881 26,709 11,974 30,361
1995  {1,565(15)) (2,338(15))  (1,114(24)) (2,824(24))
[715(25)) [1,068(25)] [479(32)] {1,214(32)]
19,118 28,556 12,410 31,562
2000 {1,565(15)) {2,338(15)) {1,154 (22)) {2,935(22))
[764(25)] [1,142(25)] [496(32)) [1,262(32)]
000 = Avg. Daily Traffic
{000) = p.m. Peak Traffic
[000] = Off-Peak Traffic (4 percent AD’I‘)
(00) = Avg. Speed

-183-




TABLE 4
STABILITY CLASS FREQUENCY DISTRIBUTION BY HOUR

(Percent)

Stability Class

Hour

0.0 55.2 16.3 28.6
0.0

0.0

0.0

16.7 29.6

53.7

0.0

0.0

0.0 50.2 20.2 29.6

0.0
0.0

0.0
0.0

49,8 17.7 32.5

0.0

82.2 17.7 30.0
11.

0.0

0

0.0

19.2

2.5 52.7

4.4
12.

9.9
9.4

T.4
3.9

0.0

9.4
2.0

48.3

g

13,
17.2

3

56,2

13.8

6.9
5.4
3.0

62.6 0.0

18.2
14.

8

13.
16.7

6.0

0.0

66.0
61

3

10
11
12
13
14
15
16

0.0
0.0

0.0

17.2 17.7

3.4
3.0

16.3 66.5 0.0

14.3
12.8

0.0

0.0

64.5

20.7

2.0
1

22.2 63.1 0.0 0.0

- 20.7

13.8

0.0

0

5

65.

10.8

3.0

20,2 62.6 1 1.

13.3

1.

1.5
6.4

15.
18.

3.9
12.8

62.86

18.7
10.

9.9

3.4

17 .
18
19
20

3 60.1

7.4
0.0

3.0

3

22.7
24.
25.

62.1

0.0

0.0

1

0 57.1

0.

0.0

0.0

20.2
21.

1

54.7

0.0

0.0

0.0

21

26.6

0.0
0.0
0.

0.0 0.0

22

23.2
28.

25.6

51.2

0.0

0.0
-0.0

23
24
Overall

1

18.7

52.2

0.0

8.8 57.6 11.4 13.2

6.7

3

percent

~14-



4. The width of the freeway sections was calculated as follows:

Sections 1, 4, 5, 6 and 7

six 12-ft lanes 72 ft
two 11-ft shoulders 22 ft
one median 26 {t

120 ft

Sections 2 and 3
eight 12-ft lanes including two

weaving lanes . 96 ft
two 11-ft shouiders 22 ft
one median 26 Tt
144 ft

Service roads adjacent toSections 1 and 2 were 55 ft from the freeway
shoulder and were 36 ft in width. Service roads associated with section 6
were 160 to 170 ft from the freeway shoulder, with widths of 36 ft. Sec-
tions 8, 4, 5, and 7 had no service roads. Therefore, pollutant levels for
sections 1, 2, and 6 were obtained by adding calculated pollutant levels
at appropriate distances from the freeway to the calculated pollutant levels
from the service road.

Pollution estimates for the a.m. peak traffic are not included because
the predicted traffic volume was only 5 percent of ADT, not sufficiently
different than off-peak traffic to cause a problem.

All estimates are intended to provide maximum one hour concentrations
and are in additionto the existingbackground levels. Traffic estimates for
the condition of not building the freeway were not available, so future air
quality for the no-build condition could not be estimated. Deterioration of
air quality as traffic increases on existing roadways is to be expected.

Tables 5, 6, and 7 present the pollution estimates. Nitrogen oxides,
as nitrogen dioxide, are included for information only. There is no emis-
sionfactor for nitrogen dioxide as such, so no comparison of the estimates
with the air quality standard is possible.

Federal air quality standards for carbon monoxide and nitrogen dio-
ixde are:

CO: (a) 10 mg/cu m maximum 8 hr concentration not to be exceeded
more than once per year.

() 40 mg/cu m maximum 1 hr concentration not to be exceeded
more than once per year.

NO,: 100 yg/cu m annual arithmetic mean.

~-15-




The data are organized as follows:

Tables 5 and 6 - Pollution estimates for peak and off-peak traffic un-
der worst and most probable meteorological conditions for the freeway
without consideration of pollution generated by associated service roads

located only along Sections 1, 2, and 6.

Table 7 - Pollutionestimates for Sections 1, 2, and 6 including pollu-
tants generated on the service roads.

=16~
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