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This repoxt presents air quality information for the proposed part of
1 96 shown in the map in Figure 1. .Included arc metcorological data, am-
bient airquality data and estimates of poliution levels that mlg’nt oceur ad-

~ jacent to the roadwa.y, should it be construoted.

Terrain

The terrainsurrounding this project is quite flat, which facilitates dis-
persion of air pollutants. o

Metceorology

Michigan lies in the normal track of migtating high and low pressure
centers at all times of the year. This results in great'v.ariations in day to
day weather. While prevailing winds are from westerly directions, frequent
changes in wind speed and direction are experienced. Evei on occasions
- when an atmospheric inversion restricts vertical dispersion of pollutants,
horizontal ventilation contimues freely.. Figure 2 shows a 36-point bar
graph of wind speed and direction occurrences at Detroit Metropolitan and
Willow Run Airports. Hourly weatherdata were obtained from the National
Climatic Center 'in Asheville, N. C; for the years 1967 through 1971 and a
one—day in n1ne—~day sampling of the hourly data with a random start each
.year was used toprepare meteorological data. Figure 3 is a 12—p01nt wind
rose obtained by condensmg the 36-point wind data. g

Figure 4 shows the distributionof wind speeds obgerved. Wind speeds
are greater than 5 mph more than 95 percent of the time. The most prob-
able daytime wind speed was foundtobe 10 mph. Atmospheric mixing depths
generally rangebetween 500 and 1,200 meters, which is very favorable for
vertical dispersion of pollutants. There is insufficient time for photochemi-
e¢al reactions hetween air pollutants to occur before dilution and dispersion
oceur,  Ad a result, photochemical smog. of the Los Angeles type is not
thought to-occur in Michigan'.

Ex1stmg Ambietit Air Quality

' Data for carbon monoxide from two Wayne ‘County Health Department
stations (Madonna College and Stoepel Park, Fig.-1) for the period April
1972 to" August 1973 indicate that background in the area of this project is
1.5 ppm CO (1.6 mg/ cu m). No other ambient air quahty data were avaﬂ-
able, .

! "Implementation _PIan for the Control of Suspended Particulates, Sulfur
-(_)xides', Carbon Monoxide, Hydrocarbons, Nitrogen Oxides, and Pholo-
chemieal Oxidants in the State of Michigan, " January 1972, pp. 5-9 to 5-11.
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Pollution Estimates

Estimates of pollutant concentrations at a height of 1.8 meters (5 ft)
above the ground were made for carbon monoxide and nitrogen oxides (as
nitrogen dioxide)under various wind conditions at distances up to 60 meters
from the shoulder 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 Protection Agency and the Federal Highway Admiinistration,
Inputs to the model include meteorological conditions, traffic volumes, ve-
hicle emission factors, 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.

EMISSION FACTORS g/mi
Speed, Miles Per Hour

Year | 30 | 35 | 40 | 45 | 50 | 80 | 60 | 70
(5) (10) Gy { ® | (6 a7 1 @0y | (18} .

Carbon Monoxide

1980 13.9 15,8 11.1 11.8 9.9 13,3 14.7 13.8
1985 8.2 11.0 6.5 7.8 6.1 10,4 11.9 10.9
2000 7.5 10,5 6.0 7.3 5.6 10,1 11.9 10.6

Nitrogen Dioxid__é

1980 2.2 3.0 2.4 3.0 2.8 5.2 5.7 5.4
1985 1.5 2.3 1.7 2.2 2.0 4.3 . 4.9 4.5
2000 1.4 2.2 1.5 2,1 1.9 4.1 4.6 4.3

(00) Percent of Commercial Vehicles -

! — - | - o
2 J, L. Beaton, A. J. Ranzieri, E. C. Shirleyand J. B. Skog, '"Mathema-
tical Approachto Estimating Highway Impacton Air Quality. " Prepared by
California Division of Highways. National Technical Information Service,
Springfield, Va. 22157 Report No. FHWA~RD-72-36. | '




Pollution concentrations were estimated for:

1) Five representative sections which covered the entire length of the
project. See Figure 1 for location of the sections which are identified as
follows: -

Section " Location
1 Base Line Rd to Schoolcraft Rd
2 Eckles Rd to Telegraph Rd
3. - Telegraph Rd to Outer Dr
4 QOuter Dr to Southfield Freeway
5

Southfield Freewsdy to Grand River Ave. -
2) The years 1980, 1985, and 2000,
- 3) Distances of 30, 40, and 60 meters from the roadway shoul.dera

Information used as input to the model consistéd of:

1) Peak a. m. (7:00 to 9:00) and bff-peak traffic ‘}olumes. Traffic es-
timates are shown in Tables 1 and 2, Off-peak traffic was taken as 4 per-
cent of ADT. '

2) Meteorological conditions,

a) Worst meteorological conditions, which will seldom occur, were
taken as a 3 mph wind parallel to the roadway, under atmospheric stability
class D. Parallel wind buildup distances used were: Section 1) 12,000 ft;
Section 2) 42,500 ft; Scction 3) 5,500 ft;Section4)12, 000 ft:Section5) 11, 000
ft. Calculated pollutionlevels under parallel wind conditions were found to
be higher for atmospheric stability .class D than for class T.

b) Most probable meteorological conditions (shown indata tables) were
chosen for the time of day involved, and the overall most likely stability
class (D)was used. Table 3 shows the frequencydistributionof atmospheric
stability classes for the meteorological data used..

3) Road profile,

Section 1 | at grade

Section 2 below grade 15 ft
Section 3 - below grade 15 fi
Section 4 . atgrade

Section 5 : at grade




4) Represenfative widths of the highway sections were taken as follows:.
Section 1

Two 60- ft roadways mcluding outside shoulders, separated by a 70-fl:
median, '

Sections 2 and 3

Two 60~ft roadways, including outside shoulders, separated by a 26-ft
median, Service roads are 32-ft roadways including shoulders. The north
service road is located 65-ft- from the shoulder of the eastbound freeway
and the south service road is located 46 ft from the shoulder of the west-
bound freeway.

Sections 4 and 5 - -

Four 36-ft roadways, separated by 26-ft medians. The medians consist
of two 2-1/2-ft curbs and gutters, two 9-1/4~ft shoulders and one 2-1/2-ft
concrete median barrier, On each of the outer roadways there is a 2-1/2-
ft curb and gutter and a 9-1/2-ft shoulder. :

~All estimates of pollutionlevels represent maximum one-hour concen-
tration_s and are in addition to the existing background levels. Traffic es~
timates for the condition of not building the highway were not available, so
future air.quality for the no-build condition could rot be estimated. De-
terioration of air quality as traffic increases on exigting roadways is to be
expeeted. :

- Table 4 presents cstimates of pollutant levels for peak traffic condi-
tions, Table 5 presents estimates of pollutant levels for off-peak traffic
- conditions. Table 6 presents estimates of pollutant levels for off-peak and
peak a.m, traffic conditions withservice roads included. Nitrogen oxides,
as nitrogen dioxide, are included for information only. There is no emis~
sion factor fornitrogen dioxide as such, so no companson of the estlmates
w1th an air quahty standard is possxble. : ‘

Federal airquality standards for carbon monoxide and nitrogen dioxide
are: - B o c :

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




)~ l{i m;.,/( u m maximum L hr concentradion nnl to be ox-
vvt'dotl more than onco por year.,

NOg: 100 ;ng/ cu m dannual arithmetic mean,

The calculated cohcentrations of _carl:!)on monoxide near thé proposed
roadway are low. No adverse environmental effects are expected.
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TABLE 2 |
TRAFFIC ESTIMATES FOR SECTION 2 AND 3
| - SERVICE ROADS

Sections 2 and 3

" Year

Eastbound Westbound
‘3,800 4,000
1980 (380(30)) (400(30))
- {152(35)] [160¢35)]
3,800 . 4,000
1985 (380(30)) ~ {(400(30))
| [152(35)] [160(35))
_ 4,180 S 4,400
2000 - (418(30)) - (440(30))
' [167(35)] - [176(35)]

Commer.cial Vehicles
5 percent of Peak
10 percent of Off-Peak

000 = Avg. Dalily Traffic

(000) = a.m. Peak Traffic

[000] = Off-Peak Traffic (4 percent
| ADT)

(00) = Avg. Speed

~11-




TABLE 3

QUENCY DISTRIBUTION .BY HOUR

Al
t

STABILITY CLASS 'REF

(Percent)

Stability Class

50,2

Hour

26.1

23.6

0.0

0.0

0.0

20.2 29.1

50' 7

0.0
- 0.0

0.0

0.0

22,7 -29.1

48,3

0.0

6.0

0.0

22,7 27.1

50,2

0.0

0.0

27. 1

20,7

52.2

0.0

0.0

0.0

48.8

18.2

15.8

5.4
11.3
20,2

4-9

15.8

6.9

12.3 8.9

43.8
- 49.3

7.9

5.4

3.4
S 0.0

5.9

0.0

16.3 22.7 57.1

14.

3.9

0.0

0.0

19. 7

3

3.0
11.3

10
11

63.1

0.0

65.5
. 61.6

20.2
23.2

. 3.0

. .‘O_.'O

0.0

0.0
- 0.0

13.8

1.5
300
1,0

12
18
14
15
16
17

68.5

17.2

11.3

6.0
0,0
0.0

0.0

68.5

7.7

12.8

0.0
2.5

21.7 66.5

17,7

9.4
11.3
11,

2.5

66.5
o 8l.1

2.0
) 3.9

5.9

3

8.7

15.3

59.1

9.9

10.8

18

0,0
0.0

1.0

23.2 8.9
18.6

68.0

0,0

0.0

19
20

20.6

60.8

0.0

0.0

20.8

59.9

0.0
0.0
0.0
0,0

0.0 0.0

21

19.3

22.2

25.1

52.7

0.0 0.0

22

24,1

22.2

53.7

0.0 0.0

23
24

27.6

15.8

0.0

o.o'

12.2 12.4

57.6

9.4

6.6

Overall

percent

-12-
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