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This report presents air quality information for a proposed section of
M 51 in Berrien and Cass Counties as shown in Figure 1. Seven alternate
alignments are considersd. All of the alternates except an eastern bypass
begin in Niles Township, Berrien County andend in the City of Niles. The
eastern bypass begins at existing M 51 in Cass County and goes south to
M 60. Meteorological data, estimates of pollution levels that might occur
adjacent to the existing roadway, and proposed alternate roadways, along
with estimates of the total pollutant burden for the various alternates, are
included. "

Terrain and Demography

The terrain surrounding the City of Niles is flat to gently rolling, so
that dispersion of air pollutants is not hindered. Niles has a population of
12,988 according to the 1970 census. The population densities in people
per square mile of the counties involved are Berrien 157 and Cass 86.

Meteorology

Meteorological conditions in Michigan are generally good for disper-
sion and dilution of air pollutants, According to air pollution publication
AP 101, U. S. Environmental Protection Agency, 1972 (p 96) there are few
.days witha high meteorological potential forair poliution. Figure 2 shows
a 36-point bar graph of wind speed and direction cccurrences at the Kala-
mazoo City Weather Station. Hourly weather data (6 a.m. to 11 p.m, only
recorded) were obtained from the National Climatic Center at Asheville,
N. C. for the years 1967 through 1971 and a one day in three day sampling
of the hourly data with a random start each year was used to prepare me-
teorological data., Figure 3 is a 12-point wind rose obtained by condensing
the 36-point wind data.

Figure 4 showsthe distribution of wind speeds observed. Wind speeds
are greater than 5 mph more than 90 percent of the time. The most prob-

able da.ytim_e wind speed was found to be 12 mph.

Existing Ambient Air Quality

No data are available to establish presently existing air quality in the
area of this project; howaver, estimates of background ecarbon monoxide
that exist in other small urban areas similar to Niles are: 1 to 8 mg/cu m
for a maximum eight-hour concentration, and 4 to 8 mg/cu m for a maxi-
mum one-hour concentration. These estimates were supplied by the Michi~
gan Depariment of Nafural Resources, Air Pollution Control Division.
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Figure 1. Proposed M 51 in Berrien and Cass Counties. Insert shows existing
M 51 and alternates in the City of Niles and Niles Township.
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Pollution Estimates

Estimates of carbon monoxide concentrations were made at a height of
5 ft (1.5 m) abovethe roadway. A mathematical model based on the Gaus-
sian diffusion equation, modified for a line source, was used . Inputs to
the model include wind speed and direction, traffic volumes, vehicle emis-

sion factors, and design of the highway.

Carbon monoxide concentrations were estimated for;
1) Alternate alignments identified as follows:

Do Nothmg (DN) - existing roadways.

Low Cost Capital Improvement (LCCI) - Fifth St (existingM 51)W1den—'

ed to four 11-ft lanes within existing 66 ft of right-of-way. Main St widen~
ed to flve 11-1t lanes within existing 78 ft of right-of-way.

Alternates land 2 - M 51 ReCOnstructed Along TFifth St. (emstlngM 51)
Tive 12-ft lanes along existing alignment in 120 ft of right-of-way from

"Main St to the city limits (north of Wurz St) and in 150 ff of right-of-way.

from the city limits to the end of the project (north of Pucker St). Alter-
nate 1 widening would occur to the west of existing Fifth St, Alternate 2
widening would occur to the east of existing Fifth St. Main 8t would be
widened to five 11-ft lanes within existing 78 ft of nght-—of—-way.

Alternates 3and 4 - M 51 Relocated AlongTwelfth St. Fivel2- ft lanes

in 120 ft of right-of-way from Main St fo the city limits and in 150 ff of
right-of-way from the city limits to the end of the project (north of Pucker
St). Alternate 8 widening would occur to the west of existing Twelfth St,
Alternate 4 widening would occur to the east of existing Twelfth 8t. Main

St Wp}l}d be widened to five 11-ft lanes within existing 78 ft of right-of-way.

Lastern Bypass (EB) - One 24-ft roadway in 150 ft of right-of-way.
Assumes no change in existing Main St and Flff:h St (emstmg M 51) align-
ments.

2) At the estlmated dlstance from the edge of the roadway to the near-
est receptor for each alternate: DN (22 ft); LCCI (11 ft); Alternates 1, 2,
3, and 4 (30 ft); EB (63 ft). :

"Beaton, J. L., Ranzieri, A. J., Shirley, E. C., and Skog, J. B., '"Ma~
thematical Approach toEstimating 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.

t
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3) The intersection of Main St, a major cross street, and M 51, at a
distance of 22 ft from the edge of the M 51 roadwayand 11 ft from the edge
of Main 5t for the DN case, and 11 ff from the edge of the M 51 roadway
also for the LCCI case and for Alternates 1, 2, 3, and 4. These are the

-estimated distances to the nearest possible receptor. Alternate EB does
not intersect Main St.

4) Af three sensitive receptors describad later.
5) The years 1980, 1985, and 2000.
Informahon uged as input to the model consmted of:

1) Vehicle emission factors shown in the :Eollowing table, were calcu-
lated using "Mobile Source Emission Factors, " March 1978, U. 8. Envi-
ronmental Protection Agency., Kmission factors were calculated at fem-
peratures of 30 and 60 Fwith 20 percent of the vehiclesin a cold start con-
dition, 27 percent of the vehicles ina hot start condition, and the remainder
of the vehicles in a hot operation mode.

EMISSION FACTORS FOR
CARBON MONOXIDE, g/mi

Traffic Average Vehicle Speed, mph
Temp. { Projectionj 10 10 15 15} 25§ 25 30 30 30 50
Year 2y { ) (2) G j @ Gy @ | & @ (4)

1980 -- 118.8 79.6 83.7 - -~ 44,9 45.6 46.3 33.2

30 F 1985 —-— 62.4 41,4 45.0 -~ 29.0 -24.¢ --  25.5 18.7
. 2000 36.7 39.6 - -— 18.2 188 -- -~ -- 1ls.6 12.3

1980 - 98.1 63.% 68.6 -- -~ 35.6 36.4 37.2 26.4

60 ¥ 1985 - 52.3 34.1 37.% -- 24.1 19.8 -- 21.2 15.5
2000 30.9 34,0 -~ -~ 15.4 16.0 -- - 1.2 10.5

* {0)Percent heavy duty vehicles.

Vehicle age mix dataused were for Michigan registrations and average
annual miles driven for various age vehicles were national estimates from
"Moblle Source Emlssmn Factors "

2) Estimated yearly hour peak (4:00 p.m. to 5:00 p.m. ), traffic vol-
umes. Tra:ffm estimates are ShOW‘l in Table 1

3) Meteorologlcal Conditions.

a) Worst mpteorologlcal cond1t10ns were taken as a 2.2 mph 1 m/
sec)wind parallel tothe roadway, under atmospheric stability class D.
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b} Most probable mecteorological conditions, a 12 mph wind at 180
degress under atmospheric stability class D.

4) Road Profile. All alternates are at gré.de.

5) Roadway Widths. The widths for each of the alternates are des-
cribed in Item 1, under carbon monoxide concentrations, on page 6. @

All estimates of carbon monoxide levels represent one-hour concen-
{rations and are inaddition toexisting background levels. Table 2 presents
estimates of carbon monoxide, excluding background, at the nearest re-
ceptor to the roadway for the highest traffic volume section within each al-
ternate and for Main St. Also included in Table 2 are estimates of carbon
monoxide adjacent tothe M 51/Main St intersection, Fifth St (present M 51)
if M 51 is relocated along Twelfth St, and for Fifth 8t (present M 51) and
Main St if M 51 is relocated along the eastern bypass.

Comparison of Estimates with Air Quality Standards

a) One-hour carbon monoxide standard - 40 mg/cu-m (36 ppm)

The maximum estimated one-hour concentrations of carbon monoxide
for the various alternates are shown in the following table, including con-
centrations adjacent to the Main St intersection. The highest carbon mon-
oxide concentration estimated, which includes 8 mg/cu m background, is
28.2 mg/cum. All carbon monoxide estimates are below the 40 mg/cu m

standard.

ONE HOUR CO CONCENTRATIONS, mg/cu m

. Alternates
Location Do Low Cost _ Eastern
Sapi a d 4
Nothing Capital 1 and 2 3 an Bypass
Improvemoent
Roadway Only 17.% 16.9 11.7 5.1 3.1
Main St Intersection 20.2 20.3 15.1 10.7 S
Roadway Plus 4 to .
8 mg/cu m Back- 21,.7-25.7 20.9-24.9  15.7-19.7 9.1-13.1 7.1-11.1

© ground

Main 5t Inﬁersection

24.2-28. .3-28. .1-23.1 14.7-18.7 -
Plus Background 24.2-28.2 24.3-28.3  19.1-23.1
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by Eight-hour carbon monoxide air quality standard - 10 mg/cum |
(9 ppm) '

The ¥Federal Highway Administration's report "Project Level Consi-
derations to Assure Adequate Air Quality Analyses' suggests a technique
for determining the eight-hour carbon monoxide concentrations fromthe
one-hour concentrations.

Y_S_ x (1-hr CO concentration) x P = 8~hr CO concentration
Vi
where Vg = average hourly traffic volume in both directions during the
eight-hour period of interest.
Vy = peak hour traffic volume in both directions
P = one to eight-hour meteorological persistence fa.ctor for the

eight-hour period.

A value of P = 0.6 is suggested unless data are available to calculate
a persistence factor for the proposed highway project.-

If this technique is used to calculate the eight-hour carbon mouvoxide
level in 1980 for each alternate, and also adjacent to the Main St intersec-

tion the highest eight-hour concentration from the roadway for the various
alternates are:

_ _680 vehicles per hour
1,920 vehicles per hour

Do Nothing Xx17.Tmg/cumx 0.6 =

3.8 mg/cum

Low Cost Capifal _ 680 vehicles per hour

x16.9 mg/cu m x 0.6 =

Improvement 1,920 vehicles per hour
3.6 mg/cu m }
Alternates 680 vehicles per hour . B
1 and 2 ~ 1,920 vehicles per hour 1.7 mg/eu m x 0.6
2.5 mg/eu m
Alternates 540 vehicles per hour
= : . /. 0.6 =
3 and 4 1,520 vehicles per hour x 5.1mg/loumzx

1.1 mg/cum

- 11 -




Eastern ~_ 540 vehicles per hour
Bypass 1,520 vehicles per hour %

3.1 mg/fcumzx 0.6 =
0.7 mg/cu m

The highest eight-hour concentration adjacent to the Main St intersec-
tion for the various alternates are;

680 +1, 130 vehicles per hour '
: 20.  0.6=
1,920 +2,190 vehicles per hour = - 0.2 mg/cu m x 0.6

Do Nothing
5.3 mg/cum

TLow Cost Capital _ 680-+1,130 vehicles perhour

x 20.3 mg/cum x 0. 6=

Improvement  1,920+2,190 vehicles perhour
7 ' 5.4 mg/cum
Alternates _ _680+1,130 vehicles perhour .
i a_nd 2 1,920 +2,190 vehicles per hour x15.1 mg/cu m x 0.6=
4,0 mg/cum
Alternates 540 +990 vehicles perhour

3 and 4 - 1,520 +1, 920 vehicles perhour x10.7 mg/ou m x 0.6=

2.9 mg/cum

Estimated eight-hour concéntrations for carbon monoxide, including
1 to 3 mg/cu m background are shown in the followingtable for the various
alternates. All of the estimates are below the eight-hour air quality stan-
dard. For theyears 1985 and 2000 the carbon monoxide concentrations are
estimated to be much lower than 1980 concentrations due to vehicle exhaust
controls required by Federal law.

EIGHT HOUR AVERAGE CARBON MONOXIDE
CONCENTRATIONS INCLUDING BACKGROUND, mg/cu m

Alternates
i Low Cost
Location DC_) Capital 1 and 2 3 and 4 Eastern
Nothing | 1yyprovement Bypass
Road Only 4.8-6.8 4,6-6.6 3.5-5.56 2.1-4.1 1,7-3.7
Main St Intersection 6.3-8.3 6.4-8.4 5.0-7.0 3.9-5.9 ——

- 12 -




The estimated concentrations of carbon monoxide including existing
estimated background adjacent toall of the alternates of the proposed road-
way are within national airquality standards. Alternates 1 and 2, 3 and 4,
and EB offer a significant reduction in carbon monoxide levels over DN,
with Alternates 3 and 4 and EB offering the greatest reduction. The L.CCI
alternate offers a slight reduction in carbon monoxide over DN except at the
Main 8t intersection where there is no s8ignificant difference. The project
is consistent with the State implementation plan for meeting national air
quality standards for carbon monoxide.

Additional Information for Receptor Sites

Concentrations of carbon monoxide were estimated at twoschools, and
_a playground near the proposed route (Fig. 1). The locations areas fol-
lows:

1) The school located near Wurz St approximately 60 ft west of the
existing M 51 right-of-way.

2) The school located approximately 100 £ south of the existing Main
St right-of-way.

'3) Theplayground Iocated in the southwest quadrant of the intersection
of existing M 51 and Fagle St. The playground extends to the right-of-way.

Estimated worst case levels of carbon monoxide from the roadway un-
der peak traffic conditions, with a. 2.2 mph (1 m/sec) wind blowing parallel
to the roadway (Main St for Receptor 2) under stability D for each receptor
for DN, LCCI, and Alternates 1 and 2, are shown in Table 3. Alternates
3 and 4 and EB are a considerable distance from the sabove receptors so
would have no significant influence on carbon monoxide levels intheir prox-
imity. The highest one~hour carbon monoxide concentration from any of
the alternates at the nearest receptoris 25.7 mg/cu m, including the maxi-
mum one-hour background of 8 mg/cu m. The highest eight-hour carbon
monoxide concentration is 6,8 mg/cu m including the maximum eight-hour
background of 3 mg/cu m. Both concentrations are below the Federal air
quality standard. '

Total Pollutant Burden Analysis

A total pollutant burden analysis for carbon monoxide, hydrocarbons,
and oxides of nitrogen is included for each of the alternates for the years
1980, 1985, and 2000, Information used included:

-13 -




1) Vehicle emission factors calculated as described previously in Item
(1), under information used as input to the model.

2) Estimates of daily vehicle miles traveled, zi.ve‘ra.ge vehicle gpeeds,
and percent heavy duty vehicles (Table 4).

The total pollutant burden data axre presented in Table 5 and show a re-
duction inall pollutants forall proposed alternates over the Do Nothing al-
ternate with Alternates 3 and 4, andEasternBypass showing the greatest
reduction. ‘

TABILE 3
CARBON MONOXIDE, mg/cu m
Alternates
: Traffic )
Receptor Projection Do Low C.lost M 51 Recon‘s.‘.cructmn

Year No’ching Capﬂ;gl Along Trifth St

Improvement 1 9
Edve of 1980 17.7 16.9 11.7 11.7
Sehocl gGroun 4 1985 10.0 9.8 6.8 6.8
2000 7.8 10.86 7.4 7.4
School 1980 14,2 9.4 10.4 9,4
Buildin 1985 8.0 h.b 6.0 54
& 2000 6.2 5.9 6.5 5.9
Bdeo of 1980 7.9 10.5 10.5 10.5
Sehoel g(}mun 4 1985 5.5 7.3 7.3 7.3
2000 3.8 5.0 5.0 5.0
School 1980 6.0 5.7 5.7 5.7
o 2000 2.9 2.7 2.7 2.7
T B B

Playground . - . . ¢
ver 2000 7.8 10.6 7.4 7.4

-14 -




TABLE 4

TRAFFIC ESTIMATES FOR M 51 TOTAL POLLUTANT

. BURDEN (MESOSCALE) ANALYSIS

Roadway

Low Cost Capital
Improvement and
Alternate % and 2 '

Do
Nothing

Alternate
3 and 4 2

Fastermn

Bypass

3

1980 I 1985 I 2000

1980 | 1985

2000 1980 ! 1985 l -2000

1985 J 2000

M5

Main to Sycamore
VMT
Average Speed
Percent Conimercial

Sycamore to Wayne
VMT
Average Speed
Percent Commereial

wayne to Lake
VMT
Average Speed
Percent Cormmexrcial

Lake to Francis
VMT
Average Speed
Percent Commercial

Francis to Pucker
VAL
Average Speed
Percent Commercial

Pucker to End of Project

VMT
Average Speed
Percent Cominercial

Main St

Fifth to Ninth
VMT

. Average Speed
Percent Commercial

Eastern Bypass

I 66 to BR 60
VMT
Average Speed

Percent Commereial

BR 60 to Lake
VMT
Average Speed

Percent Commercial

Lake to Texminal
VMT
Average Speed

- Percent Commereial

Terminal to Existing M 51

VMT
Average Speed

Percent Commercial

1,130 1,250 1,770 1,130 1,250 1,770 3,230 3,610

10 1o 16 20 20 20 30 30
5 5 5 5 5] a 6 G

3,040 4,870 7,120 3,940 4,570 7,120 4,200 4,700

10 10 10 20 20 20 ki 30
6 6 6 6 6 6 6 6

6,060 6,920 10,460 6,060 6,920 10,460 4,620 5,160

10 10 10 20 20 20 30 36

21,030 23,740 34,960 21,030 23,740 34,960 12,510 14,200

10 10 16 20 20 20 30 30
6 6 6 6 6 [§ ki 7

5,710 6,590 10,280 5,710 8,590 16,280 5,710 6,590

10 10 10 20 20 20 30 30
8 8 B 8 8 8 8 8

1,420 1,640 2,530 1,420 1,640 2,530 1,420 1,640

10 10 10 20 20 20 30 30

5,27¢ 6,030 7,030 5,270 6,030 7,010 4,350 4,990

30 30 30 30 30 3¢ 30 30
5 5 5 ] 5 B 3 3

5,000,
20
6

8,620
30

7,220
50

20,930
30

10,280
30

2,530
30

5,780
30
3

3,100.

4,600

10,100
50

9

4,800

7,000
50

5,400
50

15, 600
50

' Alternate 1 and 2 - M 51 reconstruction along Fifth St
2 Alternate 3 and 4 - M 51 relocated along Twelfth 5t
3 YMT data not available for 19506
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