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This reportpresents airquality information for the environmental im-
pact statement concerning proposed Northwestern Highway. Included are
meteorological data and estimates of pollution levels that might occur ad-
jacent to the roadway, should it be constructed.

General Description of the Project

The proposed 9.6 mile section of Northwestern Highway between Tele-
graph Rd and the proposed I 275 extension is located in a semi-urban area
of southcentral and central Oakland County as shown in the maps in Figure
1. The terrain surrounding the proposed project is partly wooded rolling
hills, with many lakes and swamps.

Summary

Examination of meteorological data shows that the potential _foi- air pol-
Jlution episodes in the area of this project is very low. Wind direction is
variable and the probable daytime wind speed is 8 to 12 mph., Atmospheric
mixing depth generally ranges between 500 and 1,200 meters. This means
that pollutants will be quickly diluted and dispersed. -

Pollution estimates made by a mathematical model indicate that pol-
lutant levels adjacent tothis partof Northwestern Highway willbe low. The
project does not conflict with the State of Mlchlgan ]’.mplementatmn Pla.n for
meeting Federal air quality standards. :

Meteerolegy

Michigan lies in the normal track of migrating high and low pressure
centers at all times of the year. This results in great variations in day to
~ day weather. While prevailing winds are from westerly directions, fre-
quent changes in wind speed and dire ction are expenenced. Even on occa~
sions when an atmaspheric inversion restricts vertical dispersion of pol-
lutants, horizontal ventilation continues freely. Figure 2 shows a 36~point
bar graph of wind speed and direction occurrences recorded at Pontiac City
Airport, the weather station nearest the project. Figure 3 is a 12-point
wind rose obtained by c_pndensing the 36-point wind data. Hourly weather
data (6 a.m. to 11 p, m. only data recorded) were obtained from the National
Climatic Center in Asheville, N. C. for the years 1967 through 1971 and a
one-day in nine-day samplmg of the hourly data with a random start each
year was used to prepare meteorologmal data.
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WIND DIRECTION, DEGREES

" Figure 2. Wind speed and direction occurrences at Ponfiac Airport (6 a.m. to 11 p.m.).
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Figure 3. Wind speed and direction' occurrences ai Pontiac Airport (6 a. m. to 11 p.m.)




Figure 4 shows the distribution of wind speeds during the 6 a.m. to
11 p.m. period of the day for which records were available. Wind speeds
are greator than 5 mph more than 95 percent of the time. The most prob-
able daytime wind speed was found to be 8 to 12 mph., Atmospheric mixing
depths generally range between500 and 1,200 meters, which is very favor-
ahle for vertical dispersion of pollutants.

There is insufficient time for photochemical reactions beétween air pol-
lutants to take place before dilution and dispersion occur, AS a result,
photochemical smog of the Los Angeles type is not thought tooceourin Michi-
gan'. : '

Exxstmg Amblent Air Quality

No ambient air quahty data are available for the area of this pm]ect.

Pollution Estimates

Estimates of pollutant concentrations at a height of 1.8 meters (5 ft)
above the ground (approximate face height) were made for carbon monoxide
and nitrogen oxides, under various wind conditions at distances up to 100
meters from the shoulder of the roadway. A mathematical model based on
the Gaussian diffusion equation, modified for a line source, was used?
Inputs tothe model include meteorological conditions, traffic volumes, ve~
hicle emission factors, and design of the highway.

! "Implementation Plan for the Control of Suspended Particulates, Sulfur
Oxides, Carbon Monoxide,. Hydrocarbons, Nitrogen Ox1des, and Photo~
chemlcal Qxidants in the State of Mlch1gan, " January 1972, pp. 5-9 to 5-11.

2J. L. Beaton, A. J. Ranzieri, E. C. Shlrley and J. B. Skog, __'Mathema-
tical Approachto Estimating Highway Impacton Air Quality." Prepared by
California Division of Highways. National Technical Informatlon Service,
Sprmgfleld Va., Report No. FHWA—RD 72-36.
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Vehicle emigsion factors shown in the following table were calculated
uging procedures from '"Compilation of Air Pollutant Emission TFactors, "
AP 42, 2nd edition, U. S. Environmental Protection Agency, April 1973.

' EMISSION FACTORS g/mi
(10% Heavy Duty Vehicles)

Carbon Monoxide Nitrogen Dioxide
"Speed, Miles Per Hour | Speed, Miles Per Hour
20 30 35 60 20 30 35 60
1976 * * 29.4  14.3 1976 * * 8.8 1Ll
1981 * x .5 4,8 1981 * * 4,3 | 5.4

2000 5.0 3.5 3.1 2,0 2000 L7 1.9 2.0 . 2,5

*T hese data not required for this studj?.

Pollutant concentrations weré estimated for:

1 . Six representative sections, covering the entire length of the pro-
ject. 'See Figure 1 for the location of the sections which are identified as
follows: I o o

Section S ‘Loc‘a,ﬁion

Telegraph Rd to Franklin Rd

* Franklin Rd to 14 Mile Rd
14 Mile Rd to 15 Mile Rd
15 Mile Rd to Halstead Rd
Halstead Rd to Pontiac Trail
Pontiac Trail to proposed I 275

T~r S Y SR R

2. The years 1976, 1981, and 2000, .

3. Distances of 40, 60, and 100 meters from the edge of the rdadway
shoulder. o




TABLE 1

TRAFFIC ESTIMATES FOR PROPOSED
NORTHWESTERN HIGHWAY'!
(Total Traffic in Both Directions)

Section 1

Section 2

Sections 3,4,5,6

Year

49,000 28, 000 21,600
1978 '<4,100(60)> T <3,270(60>. <2,600(60)>
(1,960¢60)]  [1,120(60)] . £864(60)]

. 59,400 - 35,800 27,400
1981 <6,200(601> <3,890(60)> <3,240{60>
[2,376(60)] - [1,424¢60)] {1,096(60)]

120,600 75, 000 51,400
2000  <12,000(30)>  <8,050(60)> <5,860(60)>
[4,824(60)] {3,000060)] ~ [2,056(60)]

" TRAFFIC ESTIM

10 percent heavy duty vehicles

000

= Average daily traffic
<000> = p.m. peak traffie

[000] = Off peak traffic
( 00 ) = Average speed

 TABLE 2 |

SERVICE ROADS

ATES FOR SECTIONS 1 AND 2

Section 2

. Section 1
Year o — - - — -
Northwest Bound] Southeast Bound|Northwest Round|Southeast Bound
. 2,700 ©200 500 500
1576 <850(35)>. . - <20(35)>- <90(35y>. <90(351>
[108(35)] [8@E5)] {20(35-)_‘] [ 20¢35)]
3,430 250 C 630 630
1981 < 700(35)> ~€20(35)> ... <100(35)> <160(35)>
[137(35)] [1035)] [ 25(35V] [ 25(35)]
_ . 6,710 500 1,220 1,220
2000 <1,200(201> <20(35p> <150(35)> <150(35)>
[ 2688(35)] [2035)1 [49(35)] [ 49(35)}

- 000

.= Average 'daily traffic

<000> = p.m. peak traffic
{000] = Off peak traffic
{00} = Average speed -



Information used as input to the model consisted of:

1} Peak p.m. (5:00 to 6:00) and off-peak traffic volumes. Traffic os-
timates are shown in T.lbles 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, 2,000 ft;
Section 2, 18,000 ft; Section 3, 9,500 ft; Section 4, 9,500 ft; Section 5,
- 5,500 ft; Section 6, 5,500 ft.

Calculated pollutant levels under paraliel wind conditiohs'were found
to be higher for atmospheric stability class D than for class F.

b) Most probable meteorological conditions (shown with estimate tables)
were chosen for the time of day involved, and the overall most likely sta~
bility class D, was used. Table 3 shows the frequericy distribution of at~
mospheric stability classes for the meteorological data used.

3) Roadway profile

Section 1 below grade an average of 5 ft
Section 2, 3 - below grade an average of 13 ft
Section4 = atgrade

Section 5 . above grade an average of 8 ft
Section 6 ~ above grade an average of 11 ft.

4) Representative widths -(_)f the highway sections were taken as follows:
Section 1
Two 46-ft rdaﬁways including shoulders, sepafated by an 18-ft median.

Service roads are 40-ft roadways, 1nclud1ng shoulders, located 50 ft from
the freeway shoulder.

Section 2
6 12-ft lanes | 72
2 11-ft outside shoulders 22
1 2_6 ~-ft median 26

120 ft total



B TABLE3 -
STABILITY CLASS FREQUENCY DISTRIBUTION -

BY HOUR (Percent)

_Stability Class

Hour

48.8 7.0, 11,6
10,5

14,0
T 6.2

7.0 .
13.8

11.6

3.7

1.7

54.3.
" 55.8

3.7

3.7

9.3 18,5

h 9.9' :

9.3

0.0

21.8
17.9

0.0
0,0

81.14

7.4
L 6.2

69,1

0.0

6.8 -

10

72.2 0.0 0.0

16.7

4.3 6.8

LN

3.7 4,3 17.3 74.% 0.0 0.0

12
13

73.5
73.5

0.0 0,0

17.9
“17.3..

3.7
3.1
3.7

14
i5

0.0

0.0
0.0

- 6.2

0.0

75.3

15.4

5.6

13.6 -
19.1

0.6
2.5

0.6

76.5
85.4

4.9
4.9 -

3.7

16
17
18
19
20

4.9
11.7

3.1

5.6
1.1

63.0

11.7

2.5,

5.6

0.0

0.0 67.3  21.6
64.2

~ 0.0

0.0

12.3

23.5

0.0

0.0

0.0 B57.4 24,1 18.5
0,0

0.0

0.0

21

0.0 57.4 19,1 23.5
61.

6.0
0.0

22

22.7

16.0

0.0

0.0

23

Overall

65.8 7.8 6.0

1.,

1.6

3.8

percent

-10- -



Service roads are 40-fl Loadways, including shouid(,rs located 60 ft
Trom the freeway shoulder.

Section 3°

Two 58-ft roadways, including shoulders, separated by a medlan aver-
aging 33 ft in width.

Sections 4, 5, 6

Two 46-ft roadways, including shoulders, separated bya median aver-
aging 72 ft in width. :

All estimates of pollutant 1evels represent maximum one-hour concen-
trationsg and are inaddition to existing background levels. Table 4 presents
estimates of pollutant levels for peak traific conditions from the freeway
only. Table 5 presents estimated pollutant levels for off-peaktraffic, from
the freeway only.. Table 6 presents estimated pollutant levels for sections
1 and 2, including the effect of the service roads adjacent to those sections,
Nitrogen oxides, as nitrogen dioxide, are included for information only.
There is no emission factor for nitrogen dioxide, so no comparison of the
estimates with an air quality standard is possible. : '

Federal airquality standards for carbon monoxide and nitrogen dioxide
are: '

CO: (&) 10 mg/cu m maximum8 hr average concentration not to
‘be exceeded more than once per year.

(b) 40 mg/cu m maximum 1 hr concentration not to be ex-
- ceeded more than once per year. '

NO_: 100 ug/cu m annual arithmeﬁié mean,

The calculated concentrations of carbon monoxide near the proposed
roadway are low. No adverse environmental effects are expected.

3The roadways of sections 3, 4, 5, and 6 are sufficiently separated that
calculations were made for each set of lanes and the pollutant concentrations
were summed at the appropriate distances,

~11-
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