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This report presents airquality information for the environmental im-
pact statement concerning proposed M 99. Included are meteorological data
and estimates of pollution levels that might occcur adjacent to the roadway,
should it be constructed.

General Description of the Project

This 11.7 mile project consists of an urban part and a rural part con-
- nected by an existing section of roadway as shown on the map in Figure 1.
The 1.9 mile urban part is in the City of Lansing, Ingham County and ex-
tends from Kalamazoo Stsouth to Victor St. The 9.8 mile rural part starts
at Waverly Rd in Eaton County and continues in a southerly direction to the
city limits of Eaton Rapids. Both sections incorporate and parallel existing
M 99. The surrounding terrain is level to gently rolling, facilitating the
dispersal of air pollutants,

Summary

Examination of meteorological data shows that the potential for air pol-
lution episodes in the area of this project is very low. Wind direction is
variable and the probable daytime wind speedis 11 mph. Atmospheric mix-
ing depth ranges between500 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 part of M 99 will be low. The project does not
conflict withthe State of Michigan Implementatton Plan for meetmg Federal
alr quahty standards.

Meteorology

‘Meteorological data (hourly observations) recorded at Capital City Air-
port near Lansing were summarized over a five year period from 1967
through 1971 using a one-day in nine-day statistical sampling with a ran-
dom start each year. The data were obtained from the National Weather
Records Centerat Asheville, North Carolina. Figure 2 shows the frequency
of wind direction and wind speed on a 36-point bar graph. Figure 3 shows
a 12-point wind rose for the same data, Since Michigan lies in the normal
track of migrating hlgh and low pressure centers at all times of the year,
there is great variation inday today 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 atmosphericinversions restrict vertical dispersion of pollutants, hori-
zontal ventilation t:pntinues freely. Figure 4 shows that about 94 percent
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" Figure 1. Location of the sections used for pollution estimates. ‘Left half of
map shows the urban part; right half of map shows the rural part. -
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Frequency of wind speed and direction occurrences at Capital City Airport.
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Figure 3. Frequency of windépeed and diifgétion occurrences at Capital City Airport.



of the time wind speeds exceed 4 mph, Considering only the 7 a.m. to 8
p.m. part of the day, 95 percent of the wind speeds are 5 mph or greater.
The most probable wind speeds are 11 mph for both off-peak daytime traf-
ficrand peak p. m. traffic (4:30 to 5:30). Atmospheric mixing depths, which
range between 500 and 1,200 meters, are also very favorable for vertical
dispersion of pollutants, '
|

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

Existing Ambient Air Quality

No ambient air quality data are available for the area of this project.

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
nitrogendioxide) under various wind conditions atdistances upto100 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 Administration.
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 Oxides, and Photo-
chemical Oxidants inthe State of Michigan, " January 1972, pp. 5-9 to 5-11.

2J. L. Beaton, A, J. Ranzieri, E. C. Shirley and 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.
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Vehicle emission factors shown in the following table were ealculated
using procedures from ''Compilation of Air Pollutant fmission Factors, "
AP 42, 2nd edition, U.S. FEnvironmental Protection Agency, April 1973,

EMISSION FACTORS, g/mi
(12 percent Heavy Duty Vehicles)

Yoar Speed, mph
25 28
-~
1975 36.5 33.5
o
] 1980 12.3 11.3
1995 4.2 3.8
& .
- _
1975 10,0 - 10.4
6\“
© 1980 4.8 4.9
1995 1.9 2.0
\ .
EMISSION FACTORS, g/mi
(10 percent Heavy Duty Vehicles)
Yea,f Speed, mph
50 57
(
o 1982 4.2 3.7
, 1997 2.4 2.1
\ ;
>
é‘\] 1982 3.0 3.2
Z| 1997 2.3 2.4
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Poliution concent rations werce cstimated for:

1) Eight represeniative scctions, which covered the entire length of
the project. Sec Figure 1 for location of the sections which are identified
as follows, proceeding north to south:

Section Location

Kalamazoo St to 8t. Joseph St

Main St fo Braman St

Urban
Braman St to Mt. Hope Ave

#WNH.

Mt. Hope Ave to Victor Ave

Waverly Rd to Holt Rd
Holt Rd to Sta, 170+00

i
Rura Sta. 170+00 to Petrieville Hwy

o -3 o O

Petrieville Hwy to Eaton Rapids City Limits.

2) The years 1975, 1980, and 1995 for theurban partand 1982 and 1997
for the rural part.

3) Distances -of 40, 60, and 1-00 meters from the edge of the roadway
shoulder. . : ' ’

Information used as input to the model consisted of:

1)' Peak p.in. (4:30 to 5:30) and off-peak traffic volumes, Traffic es-
timates are shown in Table 1. 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 roadway, under atmospheric stability
class D. Parallel wind buildup distances used were: Section 1) 1,600 ft;
Section 2) 3,100 ft; Section 3) 1,900 ft; Section 4) 3,000 ft; Section 5) 6,600
ft; Section 6) 31, 000 ft; Section 7) 7,400 ft; Section 8) 5,600 ft. Calculated
pollution levels under parallel wind conditions were found to be higher for
atmospheric stability cilass D than for class F.




TABLE 2
STABILITY CLASS FREQUENCY DISTRIBUTION BY HOUR

(Percent)

Stability Class

31.5

Hour

0.0 0.0 53.2 15.3

0.0
6.0

b4.2 15.8 30.0
33.

0.0

0.0

0.0 0.0 2.7 14.3

0.0
0.0
- 0.0

0.0 53.2 30.0
< 30.0

0.0

<H

16.7
160 3

0‘0 53- 7

0.0

Te]

6.4 4.4 51.2 13.8 17.7
11.3

12.3

6.4
8.9

10,8

7.4

49.3

12.8 15.8 67.1 2.0 3.9
0.0

8.4
9.9

22,2 59.6 0.0

12.3

12.8 21.2 62.1 0.0 0.0

3.9

10

0
0.0

0.0

3.9 12.3 20.2

3.4

11

1 63.5

65.0 0.0

22.2

9.4

12
13
14
15

4,4

0.0

0.0
0.0

68.5

18,2
©21.8
- 18.1

8.9
8.4

10.3

0
0

0.

67.3

3.0
3.4

0.

0.0

68.1

0.0

1.5
4.9
'11.3

3.9 10.3 18.7 65.5

16
17
18
19
20

2.0

60.1

9.9
5.9

3.9

19,2

8.9
17.2

57.1

11.8

4.9

0.0 60.6 22.2

0.0
6.0 .

0.0
0.0.

54.2 20,7 25.1

0.0

0.0 53.2 19.7 27.1

0.0

0.0

21

0.0 54.7 13.8 31.5

0.0
0.0

0.0

22

53.7 17.7 28.6

0.0
0.0

0.0

23

16,7 30.0

53.2

0.0

0.0

24

14.9

9.6

58.0

9.4

5.5

2.7

Overall
percent

)



‘b) Most probable meteorological conditions (shownin datatables) were
chosen for the time of day involved, and the overall most likely stability
class (D)was used. Table 2 shows the frequency distribution of atmospheric
stability class for the meteorological data used.

3) Roadway profile. All sections are at grade.

4) Representative widths ofthe highway sections weretaken as follows:

*Sections 1 and 2
A 50-ft average roadway width including curb and gutter.

**Sections 3 and 4 . . ‘
Two roadways 50-ft in average width, including curb and gutters,
separated by a median with an average width of 55 ft.

Sections 5 and 8
A 65-ft roadway, including curb and gutter.

Sections 6 and 7 _
A 20-ft roadway and a 24-ft roadway (both having 10-ft outside
shoulders and 8—ft inside shoulders) separated by a 69-ft median.

*The northbound and southbound roadways of sections 1 and 2 are widely
separated so their pollution levels are nonadditive.

**The northbound and southbound roadways of sections 3,.4, 6, and 7 are
sufficiently separated that calculations were made for each set of lanes and
the pollutant concentrations were summed at the appropriate distances.

-11-



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

Table 3 presents estimates of poliutant levels for peak traffic condi-
tions. Table 4 presents estimates of pollutant levels for off-peak traffic
conditions. Nitrogen oxides, as nitrogen dioxide, are included for infor-
mation only., There is no emission factor for nitrogen dioxide as such, so
no comparison of the estimates with an air quality standard is possible.

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

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

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

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

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

=-12-




1°0 UBY) $S9] SN[BA 4
-25730 O Wol s3uesnyod 0} ppE JoT op auo Wodj syuEImijed 3B 08 pejeirdas: A[JUSIOIGNS 618 SAEMPEOI PUNOYUINOS PUB PUNOqUIION 943 ¢
o 0L *8'L SUOTI0RE f (08 9 WOIPIE { 408 ‘Q ‘% ‘L ‘g I SUONDIE - UONITAIIP LEMPEOI PUE UCIDSITP PULM uaaMIdq sodue ¢
1 o[qel ui pejrodax sae spesds 2[91USA 9FRISAE |

£ * £ * 4 * St * ¥ x 0 x 1661 8
g * g * € * ¥1 x ¥ x L7 * 2861 uolpag
9 * g * L * £T C o B % x4 * LE6T L
9 * 4 * ] * 21 w L * se * 2861 uoypRag
9 . 2 * 8 - zt * ) * ¥ = 1661 9
g * 4 * 9 * 11 . * 9 * £F * 2861 To13098
21 * [ * ¥I » [ 14 & S - * 68 T°0 LE6T g
ot = 8 * i * 8t 10 4 * PL e 2861 Lol30ag
134 170 91 ® 9% 1°0 6L z°0 6% T°0 091 £°0 G661 v
Ll 270 08 1°0 98 20 g¥l ¥0 26 70 t0ge 20 0861 uorosg
681 §°0 £9 20 12418 90 99% 01 ¥91 970 1549 0'2 SLET )
1§ 170 41 » 54 1°0 84 2’0 6% 170 B8Ol €0 G661 £
Ll 20 63 10 98 20 :1:4¢ ¥'0 26 e 162 8°0 0861 woveg
621 S0 [ 20 ST 970 298 0T T8 80 fa4] 6°1 SL61 )
L2 170 LT ® 0g 1°0 28 2°0 44 1°0 (198 £°0 9661 z
4 1°0 ¥E o TI°0 19 <0 £91 ¥0 <9 20 618 80 0861 n%ﬁowm
26T v 0 £9 g°0 ¥I1 ¥°0 LO€ Tt 221 ¥°0 665 [ SLET
L1 »* 01 * 61 * '14 170 0 * ¥6 FAi] G66T I
1€ 1°0 81 * 413 1°0 06 20 LE 10 2L1 €0 0861 no.“uuum
9g 20 BE .ﬁ.o £9 2’0 191 90 L9 z2°0 S1¢ T°1 SLET )
w87 | w ny/dur ur no/8M | w no /8w w 8o /3 wno 3w | wEn/Bd | wr /8w | w no 3 w no/fw | wno/ (wno/Bwm |
‘80N ‘00 ‘ON - | ‘09 TON QD ‘BON ‘00 ‘BoN . || ‘oD ‘ZON 00
fqdw ¢ n gdw ydw g puia ydw ydw ¢ xeax

. Pl gdw 8 TN Y I M Lok DU PIBIEE  |voganr orvne ‘paiM [91reaed

4 - t! H

uolipuo) Iqeqedd IS0 ToTIpuUo) 1SIOM nonIpue)) I1qEQ0Ld ISOW uoi} PUod) I8IOM TOHINIOD 21qeqeLd 350K TOLIpEO) 18I0M ﬂowumwmhom_m hatiiands

I3pinoqg Aemaald jo a8pd
wold s0ueIsiq I253W 001

Iapnoyg fzmsard Jo a3pd
woxg sous)syi I979W 09

aapinoys Lemaaly jo 23pd

-

woad soueisid Ja19KW OF

 NLAVEL AVdd MO A SEALVINLLSH NOLLNT10d

€ II9V.L

-13-




170 UEY) FSO] ONJBA 4
~Iayje 9Y] Wol} sjueinjjod 01 ppe jou op suoc Wolj sjasinjiod 1eq3 08 pajeredos AJUAIRIIME 218 SAPAPEOI PUNOGUINOS PUE punoqyixou oyj .
+ 508 ‘8 L SUOIINOE { 4,00 ‘O WOIRAS [ 4oL *C ¥ ‘R ‘z "I SUOLIOS - UOII0AIIP LEMPROI [UE UOOBIIP PAIA UaaM3aq g913ue ¢

*1 81qeL ul pelrodax aae spoads opd1gaa affezosr

-14-

é * b4 * g * Z1 * & * £ * LE6T . 1
4 - 4 * 4 * 11 * £ : * 12 * 2861 . uoleg
g . Z * g . * 01 N 9 * 12 * L1661 L
¥ = k4 * 41 * ' 6 S ox g . * 61 . 2861 uo13oag
g . 2 . g N : 6 » 9 M 61 * 1661 9
¥ = 2 * S x 8 * g * LT L 2861 uo1josg
g . ©L N 6 - ¢ . ot . 89 I°0 1661 g
L - g * L * 82 * ] » g T°'0 2861 uofioeg
€1 - L * LT * 14 1°0 ‘B1 . . ¥L 1°0 9661 5
4 170 43 x 43 1'0 3] 20 ¥e 1°¢ SET £°0 0861 uol0eg
F4:) 70 e 0 8¢ 20 £a1 ¥°0 29 [ 1) 8%2 8°0 SL61 :
€1 = L * LT * 9 1°0 BI * [ 1°0 G661 %
6% I1°0 el * F4 0 L9 Z'0 e ] A.mmu £°0 0861 uo13998
F4] Z°0 ¥e 0 8¢S z'0 I21 ¥0 %9 ’ ] b144 i} SL6T S
8 M L * o1 » ¥ 10 IT * 99 T°0 G661 z
81 = jas * 12 * 89 20 22 1°0 GET ET0 0861 nwﬂoum
e 1°0 9z "0 68 1°0 L2t ¥°0 184 0 544 8'0 GLE61 )
9 . g . ) * ez . L . £ 1°0 c661 .
T . 8 * e1 * 4 10 iat - 18 z°0 0861 non;omm
12 [St] g * ¥e 1°0 7 20 114 0 51 a1 S0 CLET ) .
w no/87 w :u%ﬂ wna/8d | w no /3w w n2 /At w na /o . wno/8n |uwno/Bm | wono /AN w2 /Hwr w na/ft | w :wu\mE
- 'ZON o) *ZON ‘0D ‘a0 ] ‘00 *SON Q0 ‘TN ‘00 ‘0N ‘00 .
qdr ¢ ydw ¢ udwr g ...H
- D,

¢ DI T ¢ ‘pupg (oleARg |, ¢ PUMM UdW g ‘puIm [2[18IRd | g P gdw g ‘pat [orTeRed wo ommwn S

‘uolIpo) Sqeqodd (PO TOTIIPUOD ISI0M WOLIPA0) 21qRY0Id ISOW|  yoppaod jeIom ueIpuo) #1qeqodd 180 oK PUoD RIOM oﬁw L .H.m 138007

Jloppnogs Aemeadd jo a8py 13plnoyg Aemaard jo adpg Iapnoys Lemaald o a3pd
wod § 3ouelsid I8 601 woeI ] 3uBLYd 1912 09 wotd Suesid I3 OF

{ OIZAVHL AVAd~d1d0 HOd SHULVNILSH NOLLATIOd
¥ A19VL



