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CHAPTER 1

INTRODUCTION

In compliance with the Clean Air Act (CAA) as amended in 1977, Mecklen-
burg County of the Charlotte Metropolitan area was designated nonattainment
for carbon monoxide. For areas designated as nonattainment, the Act requires
that the States revise their State Implementation Plan (SIP) to attain the air
quality standards as expeditiously as possible. The achievement of the stan-
dards in general is required by December 31, 1982. However, for carbon mon-
oxide and ozone a five-year extension to 1987 can be granted. This extension
is contingent upon a demonstration that attainment is not possible by 1982
despite implementation of all reasonable control measures. The Act further
requires that the SIPs for those areas not achieving the standards by 1982
include a program of automobile Inspection and Maintenance (I&M) in 1982.

Subsequently, the State of North Carolina submitted a revision of their
SIP which predicted attainment of the CO standards in Mecklenburg County by
1987. The Plan included air quality benefits of a proposed automobile I&M
program. The need and the air quality benefits of the I&M program were
based on a technical analysis performed in mid-1978. Since the air quality
analysis was prepared nearly three years ago under a compressed time sche-
dule, it is now necessary to revise the analysis using up-to-date informa-
tion and state~of-the-art modeling techniques.

Consequently, Engineering-Science (ES) has been contracted by the U.S.
Environmental Protection Agency (EPA) Region IV to study the potential for
attainment of the CO standards in Mecklenburg County.

The study was carried out in two phases. The first phase of the study
focused on a detailed air quality analysis for the three existing monitor-
ing sites in the area. Modeling analyses for CO concentrations at the
monitoring sites were performed for the year 1980 and predicted concentra-
tions were compared with measured concentrations to determine the validity
of the modeling procedures used. The modeling procedures were then applied
to determine the air quality levels for carbon monoxide in future years at
these monitoring sites.

In the second phase of the study, the potential for attainment of the
CC standards at other anticipated hot spots in the area was investigated.
Hot spots are defined as locations where ambient CO concentrations exceed
the ambient air quality standards (AAQS). The carbon monoxide standards
are 35 ppm 1-hour maximum and 9 ppm 8-hour maximum, neither of which are
to be exceeded more than once per year. Air quality monitoring data are
considered to provide sufficient information to determine whether an area



is in compliance with the standards. However, recent studies have shown
that CO hot spots can be more widespread than is indicated by the existing
monitoring networks, since there are a limited number of sites measuring
CO and these sites are not always the most desirable in identifying the
maximum concentrations to which the public may be exposed. Consequently,
various procedures are used to identify potential hot spots.

A preliminary assessment of CO hot spots was performed by the Tech-
nical Coordinating Committee (TCC) of the Mecklenburg County in close
cooperation with the Charlotte-Mecklenburg Transportation Advisory Com-
mittee (TAC). The scope of this preliminary analysis was to identify
the potential hot spots on the basis of street configuration and traffic
congestion. From this analysis a selected number of intersections were
identified for further study. Using an approved air quality dispersion
model, carbon monoxide concentrations were computed for these sites for
the year 1983. The computed concentrations were compared with the Stan-
dards to determine whether these sites were potential CO hot spots. The
model was again used to quantify the expected CO concentrations in 1987
at the potential hot spots. The air quality benefits to be derived from
implementation of automobile inspection and maintenance programs were
also quantified. The results of this analysis provide a more realistic
estimate of future CO levels in the area.



CHAPTER 2

SUMMARY AND CONCLUSIONS

ES conducted a study of projected carbon monoxide levels in Mecklen-

burg County. Of primary concern was the potential for attainment of
the CO standards in 1987.

Ambient air quality monitoring data were reviewed to determine the
extent of vioclations of CO standards during the period from 1978 to
1980. The review indicated that there were no violations of the 1-
hour CO standard, but the 8-hour standard was violated on several
occasions during the period.

A review of available traffic and dispersion models was made in order
to select an appropriate model for the analysis. Based on this re-
view the Intersection-Midblock-Model (IMM) was chosen. The model was
updated to include the latest automobile emission factors (MOBILE-2)
as published by EPA.

Detailed air quality analyses were performed for each of the three
monitoring sites. The results indicate potential for violation of
NAAQS for CO in 1987 at one monitoring site even with the implemen-
tation of the I&M program without traffic improvements.

In addition to the monitoring sites, 26 additional locations (hot
spots) were analyzed for possible violation of NAAQS in 1983 and
1987. The results indicate potential for marginal violation of the
CO standard in 1987 at three additional sites even with the benefits
of I&M program.



CHAPTER 3

SUMMARY OF MONITORING DATA

CO MONITORING DATA

Carbon monoxide concentrations have been monitored at three loca-
tions in Mecklenburg County. The data from these monitoring sites are
summarized in Table 3.1 for the period 1978 through 1980.

Data on carbon monoxide measurements for 1978 through 1980 show
violation of the 8-hour CO standards at all three locations. The 8-
hour standard was violated each year at the three sites except at
Federal Reserve in 1979. There were no viclations of the 1-hour stan-
dard at any site during this period.

Monthly summaries of carbon monoxide concentrations measured at the
three sites during the most recent year (1980) are given in Table 3.2.
The data indicate that Park-Woodlawn and Central-Sharon Amity had more
violations of the 8-hour CO standard. Magnitudes of the violations were
higher at the Central-Sharon Amity site. The Federal Reserve site had
only one violation of the 8-hour standard in 1980.

Time periods during which high CO concentrations were observed at
these three sites in 1980 are given in Appendix A. Most of the high
concentrations were observed during winter months; highest concentra-
tions occurred in the month of December. Highest concentrations were
observed on December 5, 1980 during the late evening hours. Hourly
variations of CO concentrations measured during the first six days of
December 1980 are also given in Appendix A. Hourly data are given
only for the Central-Sharon Amity site where the measured concentra-
tions were found to be the highest.

METEOROLCOGICAL DATA

A review of the data on ambient air gquality measurements indicates
that the highest 1-hour and 8-hour CO concentrations were observed on
December 5 and 6, 1980 at all three sites. Surface weather observations
for these two days as taken at Charlotte, North Carolina, are given in
Tables 3.3 and 3.4. Mixing heights for December 4 through 6, 1980, as
determined by the EPA Region IV meteorologist are given in Table 3.5.



TABLE 3.1

SUMMARY OF MEASURED CO CONCENTRATIONS

Maximum 2nd Maximum Maximum 2nd Maximum

1-Hour 1-Hour 8-Hour 8-Hour

Site Year (mg/m3) (mg/m3) (mg/m3) (mg/m3)
Federal 1978 21.9 21.5 15.9 15.2
Reserve 1979 19.5 15.5 10.1 9.0
1980 21.3 20.2 12.8 11.2
Park- 1978 28.1 19.6 14.4 14.1
Woodlawn 1979 26.7 22.9 14.6 12.5
1980 24.1 22.7 12.7 12.0
Central- 1978 36.7 34.2 23.6 21.4
Sharon 1979 24.5 21.7 15.6 14.4
Amity 1980 36.9 30.4 24.6 19.2

The standards are 40 mg/m3 1-hour and 10 mg/m3 8~-hour not to be
exceeded more than once per year.



TABLE 3.2

MONTHLY SUMMARY OF CO CONCENTRATIONS IN 1980

Concentration in mg/m3

1-Hour Period

8~Hour Period

Date Monitoring Site Max. 2nd Max. Max. 2nd Max.
Jan. 1980 Federal Reserve 10.9 .6 4.8 4.6
Park-Woodlawn 18.3 18.0 11.2 11.0
Central-Sharon Amity 16.0 o7 9.3 9.1
Feb. 1980 Federal Reserve - - -- --
Park-Woodlawn 24.1 17.2 9.4 9.0
Central-Sharon Amity 20.3 18.6 9.3 9.3
March 1980 Federal Reserve 10.0 6. 4.6 3.7
Park~Woodlawn 12.6 11.5 8.7 6.7
Central-Sharon Amity 14.3 14.0 8.2 8.0
April 1980 Federal Reserve .0 .9 4.7 4.3
Park-woodlawn .8 13.0 8.9 6.8
Central-Sharon Amity 0 .2 9.0 7.6
May 1980 Federal Reserve 10.90 9.5 6.6 6.0
Park-Woodlawn 12.9 12.2 7.3 7.0
Central-Sharon Amity 12.2 11.9 8.3 8.0
June 1980 Federal Reserve .9 6.3 3.8 3.6
Park-Woodlawn 11.8 10.1 8.5 6.9
Central-Sharon Amity 10.0 9.7 6.4 4.7
July 1980 Federal Reserve 7.5 7.2 5.7 5.6
Park-Woodlawn 11.3 11.0 7.3 7.0
Central-Sharon Amity 12.3 12.0 7.2 7.1
Aug. 1930 Federal Reserve «9 6.1 5.0 4.6
Park-Woodlawn .2 11.3 7.9 7.6
Central-Sharon Amity -4 9.2 7.8 7.6
Sept. 1980 Federal Reserve 6.6 .3 4.3 4.0
Park-Woodlawn 13.6 13.0 7.5 7.2
Central-Sharon Amity 11.5 .0 6.7 6.5
Oct. 1980 Federal Reserve 17.9 11.3 7.0 5.6
Park-Woodlawn 16.3 15.4 8.4 8.3
Central-Sharon Amity 19.1 18.6 10.2 10. 1
Nov. 1980 Federal Reserve 18.2 16.2 12.8 11.2
Park-~Woodlawn 24.1 22.7 10.8 9.9
Central-Sharon Amity 24.0 21.4 12.7 11.9




TABLE 3.2--Continued

Concentration in mg/m3

1-Hour Period 8-Hour Period

Date Monitoring Site Max. 2nd Max. Max. 2nd Max.
Dec. 1980 Federal Reserve 21.3 20.2 12.3 9.2
Park-Woodlawn 22.7 19.5 12.7 12.0
Central-Sharon Amity 36.9 30.4 24.6 19.2




TABLE 3.3

SURFACE WEATHER OBSERVATIONS
FOR CHARLOTTE, NC

Day = December 5, 1980

Wind
Speed Temp. Humidity
Hour (Knots) Direction (°F) (%) Stability
0100 0 0 36 58 6
0200 0 0 35 66 6
0300 0 0 33 73 6
0400 0 0 31 75 6
0500 0 0 31 78 6
0600 4 230 34 65 6
0700 3 300 32 73 5
0800 3 70 31 76 4
0900 3 90 37 60 3
1000 4 190 45 51 2
1100 3 250 50 39 1
1200 4 200 54 34 2
1300 3 260 57 30 2
1400 3 10 59 26 2
1500 4 130 62 24 3
1600 4 130 62 23 3
1700 4 160 60 23 4
1800 4 200 57 27 5
1900 0 0 53 34 6
2000 0 0 49 41 6
2100 0 0 47 47 6
2200 0 0 44 52 6
2300 0 0 42 58 6
2400 0 0 39 65 6
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SURFACE WEATHER OBSERVATIONS
FOR CHARLOTTE, NC

TABLE 3.4

Day = December 6, 1980
Wind
Speed Tempe. Humidity

Hour (Knots) Direction (°F) (%) Stability
0100 0 0 41 62 6
0200 3 340 38 70 6
0300 3 190 37 79 6
0400 0 0 37 79 6
0500 0 0 35 82 6
0600 4 50 35 82 6
0700 4 280 35 82 5
0800 4 90 34 84 4
0900 3 290 41 75 3
1000 4 50 50 58 2
1100 3 140 57 44 1
1200 0 0 61 33 1
1300 3 330 64 34 1
1400 3 150 66 26 2
1500 4 140 68 27 2
1600 5 230 68 23 3
1700 6 210 64 31 4
1800 4 220 61 36 5
1900 3 170 59 36 6
2000 4 180 52 51 6
2100 0 0 53 51 6
2200 0 ] 47 61 6
2300 0 0 49 57 6
2400 0 0 48 58 6
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TABLE 3.5

MIXING HEIGHTS FOR CHARLOTTE, NC
DECEMBER 4~6, 1980

IT.

Based on Greensboro Rawinsonde
Data

5th - 7 a.m.
(122)

4th - 7 p.m.
(00Z - 5th)

Minimum Tx + 5°C
60 Meters

Based on Adiabatic Inter-
section - 670 Meters

Based on Inversion Base
(Best) - 670 Meters

Based on Temperature (Tx)
at 7 p.m. - near Zero

Based on Athens Rawinsonde
Data

5th - 7 a.m.
(122)

4th - 7 p.m.
(00Z - 5th)

Minimum Tx + 5°
60 Meters

Adiabatic Intersection -
50 Meters

Inversion Base (Best) -
730 Meters

7 pems Tx
Near Zero

Sth - 7 p.m.
(002 - 6th)

Adiabatic Inter-
section - 610
Meters

Inversion Base -
850 Meters

7 p.m. Tx
Near Zero

5th - 7 pem.
(00Z - 6th)

Adiabatic Inter-
section - 185
Meters

Inversion Base
(Best) -
850 Meters

7 pem. Tx
Near Zero

6th
122

Minimum Tx + 5°C
60 Meters

6th
122

Minimum Tx + 5°C
60 Meters

6th
(00Z - 7th)

Data not provided
Estimate based on
maximum Tx and
12Z rawinsonde
975 meters.

6th
(00Z - 7th)

Data not provided
Estimated 1,070
meters.




Peak 8-hour CO concentrations were measured during the hours of 1700,
December 5 through 0100, December 6, 1980. A look at the surface weather
observations for these time periods indicate that the wind was calm or
exhibited low velocities for most of the time.



CHAPTER 4

MODELING PROCEDURE

Air quality models are widely used to relate air pollutant emissions
to ambient air quality concentrations. The implied relationship between
CO concentration and traffic is actually the relationship between CO con-
centration and traffic related CO emissions. In the vicinity of roadways,
emission intensity depends upon variables such as traffic volume, emission
characteristics of the vehicle fleet, and operating characteristics of the
roadways and intersections. CO concentrations are also dependent upon the
characteristics of the atmosphere into which the pollutants are emitted.
Factors such as atmospheric stability, surface roughness, and wind speed
and direction are important variables which control the dispersion of CO
emissions from mobile sources.

MODEL SELECTION

There are several air quality models available for predicting ambient
CO concentrations. Among those readily available are Intersection-Midblock-
Model (IMM), Modified ISMAP, CALINE-2, PAL, HIWAY, APRAC-2, etc. Though
all of these models have different computational algorithms, they have the
same generic basis, i.e. Gaussian, which is considered to be the state-of-
the-art technique for estimating impacts of nonreactive pollutants such
as carbon monoxide, sulfur dioxide, suspended particulates, etc.

Among these models, only APRAC-2 (Reference 1) and IMM (Reference 2)
have built-in traffic models to compute queue lengths and delay times for
an intersection. APRAC-2 calculates emission factors according to Supple-
ment 5 of AP-42, which is not the most current methodology available from
EPA. IMM includes a more current methodology (MOBILE-1) (Reference 3)
to calculate automobile emission factors.

After review of the dispersion models available, it was decided that
IMM is the most appropriate for the detailed assessment of CO concentra-
tions in Mecklenburg County. Salient features of the IMM model are des-
cribed in Appendix B. Several revisions to the IMM model have been made
and the latest one available from EPA is IMM-5.

Recently EPA updated automobile emission factors in a computer pro-
gram called MOBILE-2 (Reference 4). ES revised the IMM-5 model to include
MCBILE-2 emission factors. The revised version of the IMM-5 model will be



referred to as IMM-6 in this report. Thus, IMM-6 represents the state-of-
the-art for analysis of CO concentrations in the vicinity of roadways. It
is a combination of state-of-the-art for emission calculations using the
MODAL model (Reference 5) and MOBILE-2, dispersion modeling using HIWAY
(Reference 6) and the determination of signal cycle times, delays, and
queue lengths through application of traffic engineering principles.

TRAFFIC DATA

Detailed traffic data specific to particular locations being analyzed
were provided by the City of Charlotte's Department of Transportation.
These included the following:

Traffic volume

Vehicle speed

Traffic signal operation

Vehicle mode operation

Roadway configuration including road alignments, number of lanes,
lane width, etc.

0O 00 0O

A review of the air quality measurements had indicated that there were
no violations of the 1-hour CO standard but the 8-hour standard was violated
on several occasions. Therefore, it was decided that the analysis be per-
formed for the peak 8-hour period. Consequently, the traffic data used in
the analysis refer to the average traffic during the peak 8-hour period.

METEOROLOGICAL CONSIDERATIONS

The important climatological elements governing the dispersion and
and dilution of air »llutants are wind speed and atmospheric stability.
Wind speed determine the rate at which the pollutants are diluted; a
strong wind results n a high rate of ventilation and consequently rapid
dilution. The stabiiity of the atmosphere determines the rate at which
the pollutants are dispersed; large vertical and horizontal wind fluctua-
tions result in a rapid dispersion. The concentration of pollutants at
any receptor depends also upon the steadiness and persistence of the wind
direction which affects that receptor. These factors, properly combined,

are used to estimate the pollutant concentration by use of appropriate
dispersion models.

The wind parameters are routinely observed and recorded at National
Weather Service First Order Stations and at many military airports. For
this study the surface weather data as observed at the Charlotte Airport
were obtained. Hourly meteorological data for December 5 and 6, 1980, are
shown in Tables 3.3 and 3.4. December 5 and 6 are the days when high CO
concentrations were observed at all three monitoring sites.

A look at the monitoring data (see Appendix A) indicates that the
peak 8-hour CO levels were observed between 5 p.m. on December 5 and 1
a.m. on December 6 at Park-Woodlawn and Central-Sharon Amity sites. The
peak 8-hour value at Federal Reserve was observed from 9 p.m. on Decem-
ber 5 to 5 a.m. on December 6. A review of the meteorological data (see



Tables 3.3 and 3.4) for these hours indicate that the winds were mostly
calm and exhibited low speeds (1.5 to 2.0 m/sec) for a few hours from a
southerly direction.

Since the National Ambient Air Quality Standards (NAAQS) for carbon
monoxide are 9 ppm, 1-hour and 35 ppm, 8-hour maximums not to be exceeded
more than once per year, it is desirable to model for the worst case.
Because of the localized nature of the CO problem, the worst condition
is defined as the combination of high emission rates and adverse meteoro-
logical conditions that results in the maximum ground level concentration.
High emission rates are associated with high traffic volumes occurring
under congested traffic conditions. Meteorological conditions pertaining
to maximum concentrations from ground level sources such as automobiles
will be light winds and stable atmospheric conditions. This is also dem-
onstrated by the meteorological data given in Tables 3.3 and 3.4 for the
days when high CO concentrations were measured at the monitoring sites
in Mecklenburg County.

Though the winds during which peak 8-hour CO levels were observed
are mostly calm, none of the available models are able to handle calm
conditions. For modeling purposes, a wind speed of 2.0 m/sec and stabil-
ity class of 6 (very stable) were assumed. Wind directions parallel to
the highways usually result in the highest concentrations in case of high-
ways of unlimited lengths. In case of receptors near intersections, max-
imum concentrations are expected for wind directions from queue lengths
towards the receptor, since maximum CO emissions occur from idling and
accelerating-decelerating vehicles. Hence, the wind angle was selected
depending upon the type of the intersection and the source lengths so as
to maximize the predicted concentrations.

There are several other reasons for making these assumptions for the
worst meteorological conditions: (1) Wind data are usually avai .able from
National Weather Service Stations at an airport which can be qui e distant
from the source and the receptor. Microscale circulations near .he site
can result in a different wind regime than that observed at the airport.
This is especially true in the case of CO hot spots which are caused by
ground level sources (automobiles) and are located mostly in urban areas
surrounded by buildings. (2) Wind speed measuring instruments at most
of the airports are not sensitive to low wind speeds. The most commonly
used wind speed measurement system is the cup anemometer revolving about
a vertical shaft. Friction in these instruments is enough to cause the
starting speed to lie in the range of 1 to 2 m/sec (2 to 4 knots). Thus,
wind speeds lower than 2 knots could not be accurately measured. (3)
Studies (Reference 7) undertaken to determine the heat island effects
of cities indicate that at night the average city wind speeds tend to be
greater than those of the countryside. Thus, for the nighttime hours
when calm conditions were reported at the airport, there could be light
winds over the city's build-up areas.

MODELING FOR PEAK 8-HOUR CONCENTRATION

An ideal situation to estimate the 8-hour average concentration would
be to model for the 8 consecutive hours during which the maximum concentra-
tion was measured. However, in this case 6 hours out of 8-hour peak period

4-3



were calm and the model is not capable of handling calm conditions. Hence,
the model was run using average hourly traffic for the peak 8-hour period.
The wind was assumed to be constant for the periocd. Since an estimate of
the 8-hour maximum concentration is desired, the use of constant wind speed
and direction over an 8-hour period is a realistic approach.

BACKGROUND CONCENTRATION

Carbon monoxide concentrations occurring in the immediate vicinity of
a street or highway are generally considered to be comprised of two compo-
nents: (1) a concentration directly attributable to the nearby roadways,
and (2) a background component that is attributable to other emission
sources including more distant roadways. The background concentration
is added to the locally generated CO concentration to determine the total
concentration at a given receptor. Background concentration is considered
to be uniform throughout the area. Generally, the locally generated CO
concentration is substantially greater than the background component.

Several methods have been suggested to determine background concentra-
tions. The preferred approach involves long-term monitoring and/or model-
ing. Such detailed analysis for background concentration was beyond the
scope of this study. EPA's Guideline for Review of Indirect Sources (Re-
ference 8) suggested a value of 3.0 to 5.9 mg/m3 for background concentra-
tion for the year 1974. BAn estimate of the background concentration in
a large metropolitan area presented in the Hot Spot Guideline is 1.7 to
2.9 mg/m3, normalized to 1982 conditions. Normalizing (Reference 9) this
concentration to 1987 emission conditions results in a background concen-
tration of 1.0 to 1.7 mg/m3. For the purposes of this study, the follow-
ing background concentration for the peak 8-hour period were used:

Background Conc.

Year (8-hour Range)
1980 3.0 mg/m3
1983 2.0 mg/m3
1987 1.5 mg/m3

MODEL VALIDATION

In order to provide greater confidence in model predictions, these
predictions should be validated by comparing them with observed concentra-
tions. Comparison of observed and predicted concentrations has been at-
tempted using a number of statistical techniques. Normally, simple linear
regression analysis is used to quantify such a comparison for annual aver-
age concentrations. Since air guality data from only three monitoring sites
are available for comparison with model predictions, a regression analysis
is not appropriate. Furthermore, such an analysis for short-term concentra-

tions has rarely demonstrated good correspondence between model predictions
and observed concentrations.

National Ambient Air Quality Standards for carbon monoxide are 35 ppm,
1-hour and 9 ppm, 8-hour maximums not to be exceeded more than once per



year and a review of the ambient air quality monitoring data indicates that
the 8-hour standard is more likely to be violated.

For the purpose of comparison, maximum 8-hour concentrations were mod-
eled for 1980 traffic conditions and compared with the maximum observed 8-
hour concentrations in 1980. Traffic data for the monitoring sites are
given in Appendix C and sample computer printouts are given in Appendix D.
The meteorological data as discussed earlier in this chapter were used.
The comparison is shown in Table 4.1. Model predictions were slightly
higher than the observed concentrations at two of the sites whereas the
model underpredicted maximum 8-hour concentration at the other (Federal
Reserve).

Major traffic parameters affecting the predicted concentrations for the
three monitoring sites are shown in Table 4.2. Receptor distance from the
nearest lane appears to have the predominant effect on predicted concentra-
tions. This receptor distance for Central~Sharon Amity is 15 feet compared
to 27 feet for the other two sites. This accounts for the low measured and
modeled concentrations at the Federal Reserve and Park-Woodlawn compared to
the high measured and modeled prediction at the Central-Sharon Amity site.
Average traffic volume on the street nearest to the receptor is lower for
Federal Reserve than that for the other two sites. Volume/capacity ratio
is highest for Park-Woodlawn and lowest for Federal Reserve.



TABLE 4.1

COMPARISON OF PREDICTED VS. MEASURED CONCENTRATION

Maximum 8-Hour CO Concentration

in mg/m3
Monitoring Site Measured@ Modeleg?
Federal Reserve 12.3 7.4€
Park-Woodlawn 12.7 16.3
Central-Sharon Amity 24.6 27.7

Maximum 8-hour measured in 1980.

b  Maximum 8-hour predicted using 1980 traffic data and assumed worst-
case meteorological conditions and include a background value of
3.0 mg/m3 for the 8-hour period.

€ fTraffic data provided for Park-Woodlawn and Central-Sharon Amity

were average hourly traffic volumes for the peak 8-hour traffic

period. The traffic volumes for the peak 8-hour traffic period
for Fedéral Reserve consisted of three different time periods,

namely, 1000 to 1600 hours, 1600 and 1700 hours, and 1700 to 1800

hour. These were modeled individually and weighted average con-

centration was computed. Same worst meteorological conditions
were used for all three time periods.
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TABLE 4.2

TRAFFIC PARAMETERS FOR THREE MONITORING SITES

Parameter

Monitoring Site

Federal
Reserve

Park~-Woodlawn

Central~
Sharon Amity

Nearest street

Average traffic volume
on the nearest street
(Veh/hour)

Capacity for the

nearest street

Volume/Capacity ratio

Receptor distance from
nearest street

Receptor distance from
intersection

South Tryon

560 (1000-1600)
630 (1600-1700)
470 (1700-1800)

3000 (1000-1600)
3000 (1600-1700)
4000 (1700-1800)
0.186 (1000-1600)
0.210 (1600-1700)
0.118 (1700-1800)

27 feet

65 feet

West Woodlawn

900 (1030-1830)

2900 (1030-1830)

0.310 (1030-1830)

27 feet

114 feet

North-Sharon
Amity

670 (1100-1900)

2800 (1100-1900)

0.239 (1100-1900)

15 feet

190 feet




CHAPTER 5

PROJECTED AIR QUALITY

The main purpose of this study was to determine the 1982 and 1987 CO
attainment status in Mecklenburg County. For those areas not attaining
the C0 standards, an I&M program is to be implemented by 1982. To deter-
mine the air quality improvements due to the implementation of an I&M
program, CO air quality was predicted for the years 1983 (one year after
implementation) and 1987 (5 years after implementation). Prediction of
CO air quality for the year 1987, without the implementation of the I&M
program, was also made. The results are shown in Table 5.1.

As discussed in Chapter 3, the review of the monitoring data indi-
cated no violation of the 1-hour CO standards. Hence, the analysis was
restricted to the prediction of 8~-hour CO concentrations. The results
shown in Table 5.1 indicate that site number 3 (Central-Sharon Amity)
will continue to have the potential for violating the 8-hour CO standard
even with the implementation of the I&M program.

Model predicted a reduction of 43 to 50% from 1980 to 1987 in CO con-
centration at the Federal Reserve monitoring site. Though the model under-
predicted CO concentration for this site, application of similar reduction
to the 1980 measured concentration would indicate that this site would not
be in violation of the CO standards in 1987. Model predictions for 1980
for the other two monitoring sites were in good agreement with 1980 mea-
sured concentrations. Thus, the 1987 predicted concentrations at these

Sites are reasonable estimates for the future air quality levels at these
locations.

In addition to the analysis for three monitoring sites, air guality
analyses were performed for other potential CO hot spots in the area. The
results of these analyses are given in Appendix E. The analysis indicated
that three additional sites will not attain the CO standards by 1987 even
with the benefits of the I&M program. Due to unavailability of data, the
effects of growth in traffic volumes and external-based vehicles (not sub-
ject to I&M) were not considered. However, the results indicate that ap-
proximately 20% growth from 1980 to 1987 in traffic could be accommodated

before causing possible violation of CO standards at more than four sites
as predicted in this analysis.



TABLE 5.1

PREDICTED AIR QUALITY

8-Hour CO Concentration? (mg/m3)
Site Number 1983 1987 1987
and Description with I&M without I&M with I&M
1. Federal Reserve 5.4 4.4 3.9
2. Park-Woodlawn 11.7 9.4 8.1
3. Central-Sharon Amity 20.3 16.3 13.9

Includes the background

concentrations given in Chapter 4.
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APPENDIX A

DAYS WITH HIGHEST OBSERVED CO CONCENTRATIONS



co

Federal Reserve: January 1980

1 hr. Max: 10.9 mgCO/m3 0700-0800 1-3-80
1 hr. 2nd Max: 8.6 mgCO/m3 1700-1800 1-7-80

8§ hr. Max: 4,8 mgCO/m> 1100-1900 1-7-80
8 hr. 2nd Max: 4.6 mgCO/m3 0600-1400 1-3-80

February 1980

Monitor down entire month.

March 1980

1 hr. Max: 10.0 mgCO/m3 1700-1800 3-20-80
1 hr. 2nd Max: 6.6 mgCO/m> 1700-1800 3-12-80

8§ hr. Max: 4.6 mgCO/m3 1100-1800 3-20-80
8 hr. 2nd Max: 3.7 mgCO/m3 1000-1800 3-28-80

April 1980

1 hr. Max: 8.0 mgCO/m3 0800-0900 4-3-30
1 hr. 2nd Max: 6.9 mgCO/m3 0700-0800 4-24-80

8 hr. Max: 4.7 mgCO/m3 0700-1500 4-3-80
8 hr. Znd Max: 4.3 mwmgCO/m> 1000-1800 4-11-80

May 1980

1 hr. Max: 10.9 mgCO/m3 2200-2300 5-3-80
1 hr. 2nd Max: 9.5 mgCO/m3 0100-0200 5-3-80

8 hr. Max: 6.6 mgCO/m3 2000-0400 5-3-80
8 hr. 2nd Max: 6.0 mgCO/m3 2000-0400 5-21-22-80

June 1980

1 hr. Max: 6.9 mgCO/m3 1600-17