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This report présents air quality inforimation for a proposed section of

the Davison Freeway in the city of Highland Park, Wayne County as shown

in Figure 1. Meteorological data, and estimates of pollution levels that
might occur adjacent to the roadway should it be constructed, are included.

Terrain and Demography

The proposed project is located ina highly developed residential-com- |
~ mercial area. The terrain surrounding the project is generally flat withno -

tall buildings or structures in the immediate vicinity which might hinder
dispersion of pollutants. '

Meteorology

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. Daily weather data recorded every third hour at Detroit City Air-
port were obtained from the National Climatic Center in Asheville, N. C. .

for the years 1967 through 1973. Figure 2 shows a 36-point bar graph of
. wind speed and direction occurrences. Figure 3 isa 12~point wind rose
obtained by condensing the 36-point wind data. ’

~ Figure 4 shows the distribution of wind speeds observed. Wind speeds
are greater than 4 mph more than 95 percent of the time. The most prob-

able daytime wind speed was found to be 11 mph.

Aécording to air pollution publication AP 101, U. S. Environmental

Protection Agency, 1972, atmospheric mixing depths in lower Michigan are -
generally between 500 and 1,200 meters (547 to 1,300 yd) which is vexry -
favorable for dispersion of air pollutants. o _ . “

Existing Ambient Air Quality

Eédstihg background carbon monoxide 1évéls were measured with the

Department's mobile airpollutionlaboratorynear the proposed project dur-

ing the months of July, August and September 1976. The van was located

south and west of the intersection of the Davison Freewayand I 75 as shown :

- The hourly average background concentration of carbon monoxide was

- found to be 2 mg/cu m or less, 95 percent of the time and 3 mg/cu m ox
less, 96.5 percent of the time. Out of a data base of 543 hourly averages
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. only 20 averageswere 4 mg/ cum or g‘.reater All of these are shown in the
following table.

Date Hour of - Carbon Monoxide,
the Day _ " mg/eum

August 3, 1976 0900 4
August 4, 1976 ' © 0900 4
August 25, 1976 - 0800 4
August 25, 1976 S 0900 4
August 26, 1976 . 0900 4
September 3, 1976 ' 0800 - T
September 3, 1876 0900 6
September 7, 1976 . "1800 4
September 7, 1976 = - 1800 - 4
September 8, 1976 - 0900 4
September 8, 1976 - - 2100 4

~ - September 8, 1976 . 2200 6
" September 8, 1976 . - 2300 8
~ September 8, 1976 © 2400 7
September 9, 1976 0100 5

- September 9, 1976 - = . 0600 5
September 9, 1976 0900 7

" September 9, 1976 - 1000 )
. September 9, 1976 - 1700 5
September 9, 1976 : 1800 4

The fhree highest ‘S—hour averages are es follows:

1, Highest 8 hour period September-8, 1976, 2100 hours to Septem~
ber 9, 1976, 0400 hours, average 4.9 mg/cu m.

2. Second highest 8 hour period September 9, 1978, 0500 hours to
September 5, 1978, 1200 hours, average 3.3 mg/cu m. o :

_ 3. T}urd hzghest 8 hourpemod August 2, 1976, 2400 hoursto Auaust 3 "
- 1976, 0700 hours, average 2.8 mg/eu m. : :

Pollutlon Estlmates

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 - '
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Gaussian diffusion equation, modified for a 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 (NO2), the mixture of nitrogen oxides (NOx) emitted by vehicles con-
sists largely of nitric oxide (NO) with less than five percent of the nitrogen
oxides emitted as NOg, accordingto Federal EPA data. Subsequent to being
emitted from the tailpipe, NO may be converted to NOg at varying rates,
depending on atmospheric conditions. There is no air quality standaxrd for
NO, which is much less toxic than NOg. Thus, there is no meaningful way
of comparing vehicle exhaust emissions with the air quality standard for -
NO3. c ‘ ' : :

" Carbon monoxide concentrations were estimated for:

1) Four representative sections which covered the length of the pro-
ject. See Figure 1 for the location of the sections which are identified as

Section - : - Location -
1 US 10 to Second Ave ,
2 Second Ave to Woodward Ave
3 Woodward Ave to Oaldand Ave
4 " Qukland AvetoI 75

2) Six major crossroads - Hamilton Ave, Third Ave, Second Ave,
Woodward Ave, John R St, Oakland Ave (Fig. 1). ' o

3) The years 1980, 1985, and 2000.

4) The areaabove the pavement and at two i"eceptors nearthe prdp_osed -
roadway. _ : o - ‘

1Beaton, 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.




Figure 3. Frequency of wind direction and speed, percent (calms distributed).

8-z 13-13  19-24 25-31 32-38
SPEED CLASSES, MPH A




Information used as input to the model consisted of:

1) Vehicle emissionfactors shown inthe following table were calculated
using procedures from "Compilation of Air Pollutant Emission Factors,"
AP 42, Supplement No. 5, December 1975 edition, U. 8. Environmental
Protection Agency. Emission factors were calculated at a temperature of

§0 ¥ with 10 percent of vehicles in a cold start condition, 10 percent of

vehicles in a hot start condition, and the remainder of vehicles in a hot

operation mode. Vehicle age mix data uged were for Michigan registra-

tions chtained from the Secretary of State. National estimates from AP 42
for average annual miles driven for various age vehicles wevre used.

EMISSION FACTORS FOR
CARBON MONOXIDE, g/mi

: A Average Vehicle Speed, mph
R G Y 25 | 30 45 |- 55
(4) 6 | (5) S (Gy -} @)
1980 18,7 210 - 161 10.4  12.2
1985 8.4 10.5 7.7 49 7.1
2000 6.5 8.3 6.0 3.9 5.8

(00) Percent heavy duty vehicles.

2 Estimatéd peak traffic (4:00 to 5:00 p.m.) and off-peak traffic vol-
" umes. Traffic estimates are shown in Tables 1 and 2. Off-peak traffic -

was taken as 4 percent of ADT.

3) Meteorological Conditions

~a) Worst meteorological conditions were taken as a 3 mph wind
parallel to the roadway, under atmospheric stability class E.

o b) Most probable meteorological conditions for the afternoon ~ an
- 11 mphwind at 280 degrees under atmogpheric stability class D. Table

" . 8 shows the frequency distributionof atmospheric stability classes for - - -

.the meteorological data used.

4) Road Profile. All sections are depressed 20 it with service roads =~

at grade.
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TABLE 2
TRAI“FIC ESTIMATES FOR MAJOR CROSSROADS

. Year Hamilton Third Second |[Woodward | John R Qakland
Ave Ave Ave Ave St Ave
28,700 3,800 3,400 40,200 . 4,000 14,400
1980  (2,430)  (360) . (350) (3,420)  (450) (1,900)
: - [1,210]  [150] [140]  [1,740] (1607 [720]
33,000 4,200 3,700 47,800 4,500 19,600
1985 (2,650)  (380) {370) (3,740)  (510) {2,060)
[1,320] [170] [150] [1,910] {180] {780]
41,800 5,200 4,600 60,400 5,600 25,200
2000 (3,320) {450) (440) (4,700) (610) (2,650)
: [1,670]  [210] [180] [2,420] [220] [1,910]-

Commer01a1 vehicles ~ all streets except Oakland Ave, 4 percent of peak,
6 percent of off-peak - Qakland Ave, 6 percent of,
peak, 12 percent of off-peak.

Vehicle speeds - peak, 25 mph ~ off-peak, 30 mph.

Trafflc volumes are totals for both dlrectlons.

- 000 = Average daily traffie, vehicles in 24 hr
{(000) = p.m. peak traffic, vehicles per hr
- [000] = Off-peak traffic, vehicles per hr

~ 5) Roadway Width. All sections, two 48-ft roadways with shoulders, |
separated by a 26—ft median. The service roads are two 33-ft roadways.,

. All estimates of carbon monoxide levels represent maximum one hour

concentrations and are in addition to existing background levels. Table 4 -

presents estimates of carbon monoxide in the area over the freeway pave-
ment. Table 5 presents estimated carbon monoxide levels above the inter-
" sections of the proposed freeway and the major crossroads.,

Comparison of Estimates with Air Quality Standards

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

If for 1980 the highest carbon monoxide levels from the roadway are

used (Section 1), and an 8-hour period is taken as two peak hours of 9.8




mg/cu m and six off-peak hours of 5.7 mg/cu m, the 8-hour average car-

bon monoxide concentration from the roadway is 6.7 mg/cu m. Adding this
concentrationto thel to 3 mg/cu m estimated background, resulis ina total

carbon monoxide concentration of 7.7 to 9.7 mg/cu m, which is below the = .
air quality standard. For the years 1985 and 2000 the carbon monoxide .

concentirations are estimated to be much lower thanthe 1980 concentrations

duetoa larger percentage of exhaust controlled vehicles required by Feder-
- al law. ,

, TABLE 3
STABITITY CLASS FREQUENCY DISTRIBUTION BY HOUR
(Percent)
Stability Class
Hour
ST A B C D B ¥
1 0.0 0.0 0.0 50.8 19.8  29.5
4 0.0 0.0 0.0 . 50.4 19.5 30.1
7 10.6 = 14.4 9.4 50.3 8.3 7.0
10 4.4 149 22.3 585 0.0 0.0
13 1.8 9.2  23.0 66.1 0.0 0.0
16 1.2 7.6 - 231  66.1 1.9 0.2
18 0.0 0.0 0.0 66.7 23.7 9.7
22 0.0 0.00 0.0 53.2  22.8  24.0
Overall 2.9 5.7 9.7 57.8  12.0  12.6
percent o :

- A,

b) One—hour carbon monoxide air guality standard - 40 mg/cu m (36
Imm) ' '

"The maximum estimated one hour concentratlon of carbon monoxide -

s 9.8 mg/cu m from the roadway plus 8 mg/cu m (the maximum ambient
value measured) for a total of 17.8 mg/ecu m. This is far below the 40
mg/cu m standard. : '

The estimated concentrations of carbon monoxide, including existing
background, above and near the proposed roadway are within National air

-10 -




TABLE 4
ESTIMATES OF CARBON MONOXIDE
CONCENTRATIONS FROM THE ROADWAY ' -
(Not Including Background)

CO (mg/cw m)
| ]G E Worst Condition, Most Probable
Location |5 © § Stability E, Condition, ?
£ o Parallel Wind, 3 mph Stability D
[
& Peak Off-Peak Peak Off-Peak
Traffic Traffic Traffic Traffic
: ' 1930 9,8 . 5.7 1.8 0.8
Section 1 1985 = 5.4 3.9 0.7 0.5
2000 5.9 4.6 0.8 0.7
. 1980 8.9 5.1 1.2 0,7
Section 2 1985 5.0 3.5 0.7 0.4°
2000 5.4 4,3 0.7 0.5
1980 8.9 5.1 1.2 0.7
Section 3 1985 5,0 8.5 0.7 0.4
2000 5.4 4.3 0.7 0.5
1980 6.3 3.8 0.8 0.5
Section 4 1985 3.5 2,6 0.5 0.3
: 2000 3.8 3.2 0.5 0.4

! Average vehicle speeds are reported in Table 1.
2 Most probable wind speeds - 11 mph off-peak, 12 mph peak, angle
between wind direction and roadway direction - all sections 30°.

éluality sté.ndards No adverse environmental effects are expected. The
project is consistent with the State implementation plan for meeting Nation-
al air quality standards. :

Additional Information for Receplor Sites

‘ Concentrations of carbon monoxide were estimated at one school and
one church near the proposed route (¥ig. 1). The locations are as follows:

1. Francis E. Willard School located on Hamilton Ave apprommately
30 ft sou’ch of the pr0posed route.

-11 -



TABLE 5 :
ES’I‘IMATES OF CARBON MONOXIDE CONCENTRATIONS*
ABOVE MAJOR INTERSECTIONS (mg/cu m)

(Not Including Background)

Praffic Worst Condition, 8 mph Wind
Location Projection Parallel toOProposed Roadway
Vear and 80~ to Crossroad,
Stability E, Peak Traffic

| N 1980 11.6
Hamilton Ave 1985 ‘6.4
2000 6.9
| 1980 - - 10.6

Third Ave 1985 5.9
2000 . 6.4

. 1980 10.6

Second Ave 1985 5.9

- 2000 6.4
_ 1980 12.2
Woodward Ave 1985 6.8
2000 7.3

1980 10.8

" John R St 1985 6.1 _.
- 2000 . 6.6
: 1980 11.6
 Qakland Ave 1985 6.6

2000 7.1

* Tabular values are the sum of carhon monoxide from the freeway and

the CrosSsros

dn'

C-12-



- 2. Bethany Baptist Church located on the southeast corner of Second
Ave and Grand St approximately 115 ft north of the proposed route.

The following table shows estimated worst meteorological condition
levels of carbon monoxide (including 3 mg/cu m background) at the above
receptors. The meteorological conditions are a 3 mph wind blowing paral-
1lel to the proposed route under atmospheric stability class E. Such atmos—
pheric conditions are seldom expected to occur.

YV e Satem e wmmame i i—amas o s ae am Tl

: Distance From Year
Location Roadway 1980 1985 2000
yos) ft mg/cum | mg/ca m | mg/cum
Francis E. Willard : I a1
Sohool 9 30 10.4 (A -
* Bethany Baptist a5 15 5.4 4.3 . 4,52
Church : '

! meludesa 1. 2, 0.6, and 0.6 mg/cu m contribution from Hamﬂton Ave ,
for the years 1980, 1985, and 2000, respectively. '

2fncludes a 0.2, 0.1, and 0.1 mg/cu m contribution from Second Ave
for the years 1980, 1985, and 2000, respectively.

The mathematical model used to estimate carbon monoxide levels is
~ believed to yield values higher than those which will actually occur at any
time. Even so0, the highest estimated value including background is 10,4 -
mg/cu m, far below the peak Federal air guality standard of 40 mg/cu m.
When carbon monoxide levels were estimated for the most probable condi-
tions, off-peak traffic, an 11 mph wind and atmospheric stability class D - -
the highest value, including 8 mg/cu m background, at any of the receptors -
was only 3.8 mg/cu m. It should also be noted that after 1980 the carbon
- monoxide levels decrease markedly asnew clean running cars replace older
cars. : :

~13 -
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